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Introduction

These Guidance Notes are intended to be a live document and
are subject to change without notice.
A comprehensive List of Contents is placed at the beginning of
these Notes.

Numbering and Cross-References

A decimal notation system has been adopted throughout. Five
sets of digits cover the divisions, i.e., Part, Chapter, Section, 
sub-Section and paragraph. The textual cross-referencing 
within the text is as follows, although the right hand digits may
be added or omitted depending on the degree of precision
required: 
(a) In same Chapter, e.g., see 2.1.3 (i.e., down to paragraph).
(b) In same Part but different Chapter, e.g., see Ch 3,2.1 (i.e.,

down to sub-Section).
(c) In another Part, e.g., see Pt 5, Ch 1,3 (i.e., down to Section).

The cross-referencing for Figures and Tables is as follows:
(a) In same Chapter, e.g., as shown in Fig. 2.3.5 (i.e., Chapter,

Section and Figure Number). 
(b) In same Part but different Chapter, e.g., as shown in Fig.

2.3.5 in Chapter 2.
(c) In another Part, e.g., see Table 2.7.1 in Pt 3, Ch 2.
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caused by reliance on the information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant
Lloyd's Register entity for the provision of this information or advice and in that case any responsibility or liability is exclusively on the terms and 
conditions set out in that contract.
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1.2.2 Although the vessel was a success in terms of
proving that thrust can be generated and contribute towards
the propulsion of a vessel, at the time there was no call for
reducing fuel cost and emissions. It was proven that the thrust
created by the rotors for the given input of electrical power
was less than that if the power was used to directly drive a
conventional screw; thus the idea sank with the ship.

1.2.3 The basic principle behind the ‘Flettner Rotor’ was
discovered by Heinrich Magnus, who first described the effect
in 1852. However, it should be noted that the effect was also
already observed and the cause (correctly) inferred by Isaac
Newton in 1672 after observing the behaviour of a tennis ball
during a match at Cambridge College.

1.2.4 When a cylindrical body is spun in a viscous fluid, it
creates a boundary layer around itself. This boundary layer
induces a circular motion in the fluid in its immediate vicinity
(creating a vortex flow). If the body is moved through the fluid
with a velocity, V, the velocity of the thin layer of fluid close to
the body is a little greater than that on the forward-moving
side and a little less than that on the backward-moving side
(similar principle to the lift created by an aerofoil). This
happens because the induced fluid flow velocity surrounding
the spinning body is added to the free stream flow velocity
over the top of the cylinder, and subtracted from that below
the cylinder. 

1.2.5 Applying this to a cylinder rotating in air, the pressure
differentials create the thrust. Due to the acceleration of air
over the top of the cylinder (and thus increased velocity),
compared to below, a perpendicular component of force is
produced. Thus, the combined flow has a higher velocity, and
hence a lower pressure on the top surface, leading to a pressure
imbalance and a net upward force on the cylinder.

1.2.6 Figure 1.1 demonstrates the Magnus Effect fluid
flow principles, where U is the free stream velocity and ω is
the rotational speed of the cylinder. For ship applications, U is
a function of vessel speed and wind speed.
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■ Section 1
General

1.1 Introduction

1.1.1 The aim of this document is to provide guidance for
the process of the approval of Flettner rotors until such time
as Rules and Regulations are published.

1.1.2 This Guidance Note is intended to support and
complement the applicable Rules and Regulations and no
way replace requirements.

1.2 Background

1.2.1 Flettner rotors are named after their creator, Anton
Flettner. The engineering principle behind the design existed
before the rotor was created (the ‘Magnus’ Effect, see below).
However, the technology had never been applied in practice
in the marine industry. In 1922 Anton Flettner filed for a patent
on the ‘Rotor Ship’. With help from other industrialists, the
first experimental rotor ship, the ‘Buckau’, was finished in
October 1924. It was fitted with two large rotors (15m tall, 3m
diameter) and a 50hp electric propulsion system, the ship
operated for around a decade before it broke up at sea in the
Caribbean during a storm in the early 1930s’.

Lift

ω

U

Fig. 1.1    Pictorial representation of Magnus Effect
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1.3 Considerations for Marine Application

1.3.1 The concept relies on the creation of thrust by
moving a spinning cylinder through a flow of air or wind force.
Optimum thrust is created in conditions where there is a wind
force acting on the cylinder perpendicular to the direction of
travel. There would be no advantage gained in poor wind
conditions. Prior to the installation of Flettner rotors on a
vessel, factors such as the following should be considered:
• the effect of ship motion
• obstruction to cargo handling and navigation 
• variability of the thrust provided in respect of propulsion

power of the ships
• hazardous areas e.g., in tankers

■ Section 2
LR engagement

2.1 Objectives of Approval for Flettner Rotors

2.1.1 The following safety objectives are considered
during the classification approval process:
• to ensure that the rotors will have no adverse effect on

the safe operation of the ship either during normal 
operation or in the event of a rotor failure 

• to ensure that the rotors will cause no harm to the ship’s
occupants either during normal operation or in the event
of a rotor failure

2.2 Scope of Approval 

2.2.1 Lloyd’s Register’s (hereinafter referred to as LR)
approach to the Classification of Flettner rotors is based on
the understanding that the rotors themselves are not essential
for the safe operation of the ship, i.e., sufficient propulsion
power is provided by a conventional power generating plant.
However, if they are to be installed on an LR classed ship, LR
needs to be satisfied that they would not adversely affect the
safe operation of the ship or the safety of its crew either
during normal operation of the rotors or following failure.

2.2.2 As a result, there will be safety considerations
associated with the installation, both during normal operation,
e.g., under certain conditions they may obstruct the view from
the navigating bridge, or in the event of failure when they may
injure the ship’s occupants or damage the ship’s structure or
other essential systems on board the ship. LR therefore
requires that the risks to the ship’s occupants and to the safe
operation of the ship need to be assessed through a structured
risk assessment study which is to be reviewed and accepted
by LR.

2.2.3 In addition to a risk assessment, LR requires the
interfaces between the rotors and the ship to be reviewed and
accepted by LR, including the connection to the deck and
below deck structure, the electrical supply and control circuits
and any mechanical connections such as hydraulic circuits.

2.3 Notes on Classification 

2.3.1 There are currently no specific LR Rules in place for
the use of Flettner rotor technology on board ships. Thus, the
approval process of the Flettner rotors is based on the following
existing Rules, as applicable:
• Lloyd’s Register Provisional Rules for Sail-Assisted Ships
• Lloyd’s Register Rules and Regulations for the

Classification of Ships (Rules for Ships)
• Lloyd’s Register Code for Lifting Appliances in a Marine

Environment (LAME)
• Lloyd’s Register ShipRight procedure for Assessment of

Risk Based Designs (ARBD)

2.3.2 The following Sections of the Guidance Notes
outline the approval process of the Flettner rotors. There are
three main steps of the approval process (see Figure 2.2).
They are as follows:
Step 1: Rotor Survey & Approval
Step 2: Foundation Structure Survey & Approval
Step 3: Integration Survey & Approval

NOTE: The procedure or submissions required to carry out
Design Appraisal may vary from project to project. LR
reserves the right to request additional design information,
calculations and plans at any time during the design approval
or construction phase of the vessels, to assist in the Design
Approval Process.

■ Section 3
Rotor Survey & Approval

3.1 General

3.1.1 The full process to be implemented for the Rotor
Survey & Approval is given in Figure 3.3. The relevant
Sections are also highlighted.
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Fig. 2.2    Pictorial representation of main steps of
the approval process



3.2 Concept

3.2.1 Risk Assessment. A risk assessment at the
concept design stage is to be carried out with the aim of
achieving the two safety objectives, which are described in
Section 2.1. Such an assessment would generally be carried
out by the party seeking the approval with or without support
from LR and should be in accordance with LR’s ShipRight
procedure for ARBD. 

3.2.2 Approval in Principle. The risk assessment
process aims to ensure that reasonably foreseeable hazards
associated with any particular Flettner rotor design are identified
and adequately controlled. After reviewing the completed risk
assessment report, Approval in Principle (AiP) for the Flettner
rotor can be issued subject to identified hazards being satis-
factorily addressed.

3.3 Design

3.3.1 Mechanical Appraisal
(a) Required Submissions

• Scoping study report (Stage 1 ARBD process)
• Risk Assessment report (Stage 2 ARBD process)
• Specification/requirements (Rotor inner and outer

diameters, thickness, length, material, speed,
etc.,)

• Rotor design and drawings – Detailed breakdown
• Calculated maximum actual thrust – All supporting

calculations and assumptions
• Details of the rotational drive system and bearing

specification (Name of the manufacturer, maximum
thrust load, etc.,)

• Drawings and details of any hydraulic actuating
mechanisms (Pipe design pressure, inner and
outer diameters, thickness, material, design and
working temperature, etc.,)

• Information related to all the materials used for
rotor construction

• Factory Acceptance Test (FAT) schedule
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(b) Applicable Rules (Existing)
Provisional Rules for Sail-Assisted Ships, January 2008
Rules and Regulations for the Classification of Ships:

• Part 5, Chapter 1 – General Requirements for the
Design and Construction of Machinery

• Part 5, Chapter 12 – Piping Design Requirements 
• Part 5, Chapter 14 – Machinery Piping Systems  

ShipRight procedure for ARBD
(c) Additional Verification 
Theoretical Maximum Thrust:

• Verification of client’s thrust calculation
• Thrust passed on to structures 
• First principle calculation 

The following formula may be used to calculate theoretical
thrust (TFRT) produced by the Flettner rotor in Newton (N):

TFRT = ρ x v x 2π x ωr2 x L

where
ρ = air density (kg/m3)
v = maximum wind speed (m/s)
ω = rotational speed (rad/s)
r = rotor radius (m)
L = length of the rotor (m)

Bearing Loading Check:
• Assessment of bearing specification for the loads

applied
General Design Analysis and Construction Review:

• Access provisions for maintenance
• Review of any application specific to safety

considerations, e.g., personnel access during
rotor operation

Suitability for hazardous/explosive atmospheres.
(d) Deliverables
The Design Appraisal Document (DAD) will be issued at the
end of the design approval process.

LLOYD’S REGISTER 3

Concept
Section 3.2

Design
Section 3.3

Manufacturing
Section 3.4

Risk Assessment

Mechanical Appraisal

Structural Appraisal

Electrotechnical Systems Appraisal

Survey & Inspection

Testing

Approval in
Principle

Fig. 3.3    Pictorial representation of Rotor Survey & Approval process
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3.3.2 Structural Appraisal
(a) Required Submissions

• Scoping study report (Stage 1 ARBD process)
• Risk Assessment report (Stage 2 ARBD process)
• Specification/requirements (Rotor inner and outer

diameters, thickness, length, material, speed,
etc.,)

• The intended service area
• Finite Element Analysis (FEA) for structure
• Plans and full particulars of the rotor systems

showing materials and methods of construction
and any secondary means of support

• Supporting calculations in respect of the strength
of the rotor systems

• Thrust calculations 
(b) Applicable Rules (Existing)
LR Code for Lifting Appliances in a Marine Environment
(LAME) (2013)

• Chapter 4, Section 2 – Shipboard cranes
• Chapter 4, Section 3 – Offshore cranes

Provisional Rules for Sail-Assisted Ships, January 2008
• Section 1.4.2 - Structural Strength

Section 1.4.2 covers strength requirements for masts and
posts. Strength must be adequate to resist highest design
loading not less than that imposed by the sail system in the
normal working conditions and emergency conditions.
ShipRight procedure for ARBD
(c) Additional Verification
LAME, Chapter 4, Section 2.12 – These requirements are
valid for non-rotating conditions. In rotating conditions, the
design calculations specific to the Magnus Effect are required
to be submitted to LR’s Plan Appraisal Offices.
The FAT and test program results are to be analysed by the
designer, the local Surveyor and the Plan Appraisal Office.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

3.3.3 Electrotechnical Systems Appraisal
(a) Required Submissions
Scoping study report (Stage 1 ARBD process)
Risk Assessment report (Stage 2 ARBD process)
Details of the safety systems which are to include:

• Assurance case identifying safety critical
elements of the system

• Methodology and evidence for reducing the iden-
tified hazards in the Risk Assessment report to a
tolerable level

Details of control systems which are to include: 
• interfaces with ship's control, alarms and safety

systems
• description of operation with explanatory

diagrams
• line diagrams of control circuits
• list of alerts and alarms and actions required by

the operators
• hardware certification details
• software quality plans for software development
• plans showing location and details of control

stations
Single line diagram of power system which is to include:

• interfaces with ship's electrical systems
• ratings of machines, transformers, batteries and

semi-conductor converters
• all feeders connected to the switchboards 
• section-boards and distribution boards 

• insulation type, size and current loadings of
cables 

• make, type and rating of circuit-breakers and
fuses

FAT schedule
(b) Applicable Rules (Existing)
Rules and Regulations for the Classification of Ships

• Part 6, Chapter 1, Section 1 – General requirements
cover what submissions are required for design
review

• Part 6, Chapter 1, Sections 2.1 to 2.5, 2.10 to
2.12, and 2.14 – Essential features for control,
alarm and safety systems

• Part 6, Chapter 1, Section 3 – Ergonomics of
control stations

• Part 6, Chapter 1, Sections 7.1, 7.4 – Trials of
control systems

• Part 6, Chapter 2, Section 1 – Covers what
submissions are required for design review, 
ambient reference and operating conditions,
location and construction of electrical equipment,
earthing and bonding

• Part 6, Chapter 2, Section 5 – Systems of
supply/distribution allowed on ships, 
isolation/switching and motor controls

• Part 6, Chapter 2, Section 6 – Protection types
and devices

• Part 6, Chapter 2, Section 7 – Switchgear and
control gear assemblies and switchgear instru-
mentation

• Part 6, Chapter 2, Section 8 – Protection from
electric arc hazards within electrical equipment
such as motor starter panels, distribution boards
etc.

• Part 6, Chapter 2, Section 9 – Electrical rotating
machines (generators & motors)

• Part 6, Chapter 2, Section 10 – Transformers,
semiconductor equipment and Uninterruptible
Power Supplies (UPS)

• Part 6, Chapter 2, Section 11 – Electrical cables 
• Part 6, Chapter 2, Section 14 – Electrical equipment

for use in explosive gas atmospheres
• Part 6, Chapter 2, Section 21 – Testing at manu-

facturer’s works and sea trials
Provisional Rules for Sail-Assisted Ships (2008)

• Section 1.2.3 – Control system for sails
• Section 1.2.4 – Materials of construction and

location of sail systems in relation to hazardous
areas on the ship

ShipRight procedure for ARBD
(c) Additional Verification
No additional requirements.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

3.4 Manufacturing

3.4.1 Survey & Inspection. The survey and inspection
of the rotor during its construction are to ensure that the rele-
vant Rule requirements stated in these Guidance Notes have
been complied with and any conditions/recommendations
given in DAD are addressed. It has to be conducted in accor-
dance with Section 1.6 of Provisional Rules for Sail-Assisted
Ships, January 2008 and LAME (2013), Chapter 12, Section 3
as applicable.
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3.4.2 Testing. The FAT following rotor construction is to
ensure that the relevant Rule requirements stated in these
Guidance Notes have been complied with and any 
conditions/recommendations given in DAD are addressed. It
also needs to be checked that the test schedule agreed with
LR has been properly implemented. It has to be conducted in
accordance with Section 1.6 of Provisional Rules for Sail-
Assisted Ships, January 2008 and LAME (2013), Chapter 12,
Section 3 as applicable.

■ Section 4
Foundation Structure Survey &
Approval

4.1 General

4.1.1 The full process to be implemented for the
Foundation Structure Survey & Approval is given in Figure 4.4.
The relevant Sections are also highlighted.

4.2 Concept

4.2.1 A risk assessment has to be conducted during the
initial design stage for the whole rotor installation and therefore
a separate risk assessment study may not be needed for the
foundation structure. In situations where the initial risk 
assessment does not include consideration of the foundation
structure of the rotor, a new risk assessment must be
conducted.

4.3 Design

4.3.1 Structural Appraisal

(a) Required Submissions
• Scoping study report (Stage 1 ARBD process)
• Risk Assessment report (Stage 2 ARBD process)
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• General Arrangement (GA) of Flettner rotors on
the vessel 

• The details of foundations for Flettner rotors
• The details of exact position of each Flettner rotor

foundation and its integration with the deck
• Welding details
• Drawings of the local deck structure on which the

foundation is to be mounted
• All forces generated by the Flettner rotors in

operation
• All forces due to ship motions based on the

weight and position of the Flettner rotors
• Information related to any limitations of the vessel

(service restrictions, stability or other)
• Information related to any limitations of the use of

the Flettner rotors (wind speed, wave height or
sea state)

(b) Applicable Rules (Existing)
Provisional Rules for Sail-Assisted Ships, January 2008

• Section 1.4 – Structural arrangements 
Rules and Regulations for the Classification of Ships

• Part 4, Chapter 1, Section 4 – Deck structure
• Part 3, Chapter 9, Section 6 – Lifting appliances

and supporting structures
LR Code for Lifting Appliances in a Marine Environment
(LAME) (2013)

• Chapter 4, Section 2 – 2.11 Forces due to ship
motions

• Chapter 4, Section 5 – 5.3 Allowable stresses
• Chapter 4, Section 5 – 5.2 Design Loads

ShipRight procedure for ARBD
(c) Additional Verification 
For the worst loading condition, the structural strength at
points integrating the Flettner rotors with the deck structure
will have to be evaluated to ensure sufficient under deck 
stiffening and plate thickness to withstand the bending
moments generated.
Depending on the design of the Flettner rotor foundation and
the way it is attached to the deck, direct calculations and FEA
calculations will also be necessary.
During plan approval all aspects of the strength will be
assessed and, if necessary, additional strengthening will be
required.
The risk assessment should be completed before
commencement of the structural appraisal of the installation.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

4.4 Manufacturing

4.4.1 Survey & Inspection. The survey and inspection
of the rotor foundation structure during its construction are to
ensure that the relevant Rule requirements stated in this 
guidance have been complied with and any conditions given
in DAD are addressed. It has to be conducted in accordance
with Section 1.6 of Provisional Rules for Sail-Assisted Ships,
January 2008 and LAME (2013), Chapter 12, Section 3 as
applicable.
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■ Section 5
Integration Survey & Approval

5.1 General

5.1.1 The full process implemented for the Integration
Survey & Approval is given in Figure 5.5. The relevant
Sections are also highlighted.

5.2 Installation

5.2.1 Mechanical Appraisal
(a) Required Submissions

• Diagrams and details of any additional and 
modified piping systems

• Arrangements of machinery and equipment (for
reference)

• Drawings and details of any hydraulic actuating
mechanisms (Pipe design pressure, inner and
outer diameters, thickness, material, design and
working temperature, etc.,)

• Harbour Acceptance Test (HAT) schedule
• Sea trials schedule

(b) Applicable Rules (Existing)
Provisional Rules for Sail-Assisted Ships, January 2008
Rules and Regulations for the Classification of Ships

• Part 5, Chapter 12 – Piping Design Requirements 
• Part 5, Chapter 14 – Machinery Piping Systems

(c) Additional Verification
No additional requirements.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

5.2.2 Structural Appraisal
(a) Required Submissions

• Document explaining the design concept of the
full system

• Revised Watertight Bulkhead (WT BHD) plan
showing the integration of rotor column including
welding details

• Wind force calculations
• Calculations of deck forces due to the rotor

• Full information regarding design parameters,
including relevant environmental data and limiting
operating conditions, lift and drag coefficients
and resulting force variations and distributions
throughout the range of operating angle of the
rotor systems. These data should be supported
by results from appropriate testing. 

• Scantling calculations of rotor column demon-
strating that the strength is equivalent to that of
WT BHD including the flooding strength as per
IACS UR S18 and grab reinforcement.

• 3D FEA structural analysis of rotor column 
integration to WT BHD

• Access arrangement plan to rotor column and to
inner bottom

• Revised trim, stability and longitudinal strength
calculations with installation of rotor system

• Revised final loading manual after installation of
the full system

• Operation manual of the full system (for reference)
• It is a feature specific to Flettner rotors that

‘conventional load’ or ‘proof load’ tests defined
in LAME Chapter 12 of the Rules (as applicable)
can’t be performed. Therefore, the designer and
manufacturer are to prepare a detailed FAT and
ship board operational test program, covering a
simulation of all operational and non-operational
loads and events of the rotors through their
designed life.

• Test schedules/programs (for both works testing
and sea trials) that are to include the methods of
testing and the test facilities provided.

(b) Applicable Rules (Existing)
Provisional Rules for Sail-Assisted Ships, January 2008

• Section 1.2.1 - Stability
Evidence will be required to ensure that the vessel has appro-
priate stability when the rotor is integrated to the hull.

• Section 1.2.2 - Manoeuvrability
Evidence will be required to ensure that the propulsive
machinery fitted to the ship is of sufficient power to ensure
adequate manoeuvrability of the vessel in all conditions,
including inoperative rotor systems. In general the propulsion
machinery should be capable of operating in all conditions of
heel and trim which may result from operation of the rotor
systems.

• Section 1.2.5 - Maximum Service Speed
If the maximum service speed with combined wind-assisted
propulsion exceeds initial design service speeds, modifications
to rudder and stern frame scantling might be necessary. The
service speed, V, used in the derivation of rudder and stern
frame scantling in the Rules for Ships, is to be taken as the
maximum estimated speed, in knots, with the ship in the
loaded condition with any possible combination of sail and
propulsion systems.

• Section 1.4.2 - Structural Strength
It is envisioned that the main sail supporting masts will be
carried through the main strength deck and extended below
to a second deck or equivalent structure. Hull structure is to
be reinforced and stiffened locally to ensure adequate
strength and resistance to plate buckling.

• Section 1.4.3 - Materials
Suitable materials should be used for ships carrying dangerous
goods. Steel used within the structure or associated to the
sailing system should be in compliance with the Rules for
Ships, Part 3, Chapter 2. 
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LR Code for Lifting Appliances in a Marine Environment
(LAME) (2013)

• Chapter 4, Section 2 – Shipboard cranes
• Chapter 4, Section 3 – Offshore cranes

(c) Additional Verification
Evidence that the anchoring arrangements installed on board
the ship are adequate for the increased windage area the
rotors provide.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

5.2.3 Electrotechnical Systems Appraisal
(a) Required Submissions

• Revised power tables
• Revised short circuit calculations
• Single line diagram
• Cable installation practice
• Control philosophy
• Navigation bridge visibility
• Navigation lights arrangements
• HAT schedule

(b) Applicable Rules (Existing)
Rules and Regulations for the Classification of Ships

• Part 6, Chapter 2, Section 14 – Electrical equip-
ment for use in explosive gas atmospheres or in
the presence of combustible dusts  

• Part 6, Chapter 2, Section 1.3.5 – Load Balance 
• Part 6, Chapter 2, Section 11 – Running Cables 
• Part 6, Chapter 2, Section 7 – Switchboard

Modifications
• Part 6, Chapter 2, Section 1.2.6 – Short Circuit

Fault 
Provisional Rules for Sail-Assisted Ships, January 2008

• Section 1.2.3 - Control Systems
A control system is to be provided so that the setting and
trimming of sails may be carried out from the bridge, and is
to be such that, once established, the desired settings and
trimming may be automatically maintained. The control
system is to provide adequate speed of response to 
automatically neutralise the sail system in the event of wind
conditions which may damage the sail system and endanger
the ship.
(c) Additional Verification
No additional requirements.
(d) Deliverables
The DAD will be issued at the end of the design approval
process.

5.3 Survey, Inspection, Testing & Trials 

5.3.1 Survey & Inspection. The survey and inspection
of the rotor and foundation structure during its installation/
integration are to ensure that the relevant Rule requirements
stated in these Guidance Notes have been complied and any
conditions given in DAD are addressed. It has to be
conducted in accordance with Section 1.6 of Provisional
Rules for Sail-Assisted Ships, January 2008 and LAME
(2013), Chapter 12, Section 3 as applicable.
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5.3.2 Testing & Trials. The testing during the Flettner
rotor installation/integration and under working conditions
after installation/integration has to be carried out according
to the requirements given in Section 1.6 of Provisional Rules
for Sail-Assisted Ships, January 2008 and LAME (2013),
Chapter 12, Section 3 as applicable.

5.3.3 Sea trials for control engineering aspects are to be
carried out according to Ship Rules Part 6, Chapter 1,
Sections 7.1 and 7.4, and for electrical engineering aspects,
Ship Rules Part 6, Chapter 2, Section 21 are to be 
implemented.
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