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ISO 12217-3
  BOATS OF HULL LENGTH LESS THAN  6m

CALCULATION    WORKSHEET - No. 1

Design: ………………………………………………………………………………………………

Design Category intended:
monohull / multihull:

Item
Symbol
Units
Value
Ref.

Length of hull 
LH
m

ISO 8666

Mass:





Maximum total load:



3.3.2

Desired Crew Limit
CL
-

3.4.2

Mass of:-





desired Crew Limit at 75 kg each

kg



provisions + personal effects

kg



fresh water

kg



fuel

kg



other liquids carried aboard

kg



stores, spare gear and cargo (if any)

kg



optional equipment and fittings 

kg



       not included in basic outfit

kg



inflatable liferaft

kg



other small boats carried aboard

kg



margin for future additions

kg



Maximum total load    = sum of above masses
mMTL
kg

3.3.2

Light craft condition mass
mLCC
kg

3.3.1

Loaded displacement mass   = mLCC + mMTL
mLDC
kg

3.3.3

Is boat sail or non-sail?





nominal sail area
AS
m2

ISO 8666

sail area / displacement ratio = AS /(mLDC) 2/3  

-

5.2

CLASSIFIED AS   (non-sail if AS /(mLDC) 2/3 < 0,07 )        SAIL / NON-SAIL ?

5.2

If NON-SAIL GO TO WORKSHEET No. 2

If SAIL GO TO WORKSHEET No. 3

ISO 12217-3 CALCULATION  WORKSHEET - No. 2        NON-SAIL TESTS TO BE APPLIED

Question
Answer
Ref.

Is boat fully decked?         (see definition in Ref.)           YES / NO?

3.1.5

Is boat partially decked?   (see definition in Ref.)           YES / NO?

3.1.6

Item
Symbol
Units
Value
Ref.

Length of Hull
LH
m

ISO 8666

Beam of Hull
BH
m

ISO 8666

Choose any ONE of the following options, and use all the worksheets indicated for that option.
Option No.
1 a
2
3 a
4
5
6 a

Applicable to length of hull
Up to 6,0 m
From 4,8 m up to 6,0 m

Design categories possible
C and D
C and D
D
C and D
D only
C and D

Applicable to engine powers of
Any
amount
Any
amount
( 3 kW
Any amount
Any amount
Any amount

Applicable to the following types of engine installation
Any
Any
Any
Any
Any
Inboard engines only

Decking or covering
Any
amount
Fully
decked b
Any amount
Partially decked c
Any
amount
Any
amount

Downflooding height test
4d or 5d
4 or 5
4 or 5
4 or 5
4 or 5
4 or 5

Offset load test
6
6
-
6
6
6

Flotation standard
Level
-
-
-
-
Basic

Flotation test
7
-
-
-
-
7 or 8

Flotation elements
Annex C
-
Annex C
-
-
Annex C

Capsize recovery test
-
-
9
-
-
-

a
Boats using options 1, 3 and 6 are considered to be susceptible to swamping when used in their design category.

b
This term is defined in 3.1.5.

c
This term is defined in 3.1.6.

d
This test is not required to be applied if, when swamped during Test 6.4, the boat supports an equivalent dry mass of 133 % of the maximum total load, or if the boat does not take on water when heeled to 90O from the upright in light craft condition

Option selected


ISO 12217-3 CALCULATION  WORKSHEET - No. 3       SAIL BOAT TESTS TO BE APPLIED

Question
Answer
Ref.

Is boat fully decked? (see definition in Ref.)                YES / NO?

3.1.5

Is boat a MONOHULL?
YES / NO?



Length of hull
LH
m

ISO 8666

Mass in the light craft condition
mLCC
kg

3.3.1

NB: 
If the boat can also be used as a non-sailing boat, it must also complete the corresponding tests required according to Worksheet 2.

Choose any ONE of the following options, and use the worksheets indicated for that option.

Option No.
7 a 
8 a
9 a
10
11

Categories possible
C and D
C and D
C and D
C and D
C and D

Applicable to hull types
All
Monohull only
Monohull only
All
All

Decking or covering
Any amount
Any amount
Any amount
Fully decked
Fully decked

Downflooding height test
-
-
-
4 or 5
4 or 5

Flotation standard cat C
-
Level
Level b
-
-

Flotation standard cat D
-
Basic
Basic b
-
-

Flotation test category C
-
7
7 b
-
-

Flotation test category D
-
7 or 8
7 b or 8 b
-
-

Flotation elements
Annex C
Annex C
Annex C
-
-

Capsize recovery test
9
-
-
-
-

Knockdown recovery test
-
10
-
10
-

Wind stiffness test
-
-
11
-
11

a
Boats using options 7, 8 and 9 are considered to be susceptible to swamping when used in their design category.

b
Flotation testing is not required for boats satisfying the exemptions given in 7.3.1 or 7.3.2.

 
Option selected


Exemption from Flotation Test in option 9

Question
Answer
Ref.

Are conditions for exemption for category C satisfied?               YES / NO?

7.3.1

Are conditions for exemption for category D satisfied?               YES / NO?

7.3.2

ISO 12217-3    CALCULATION    WORKSHEET - No. 4                         DOWNFLOODING

Downflooding Openings:

Question
Answer
Ref.

Have all appropriate downflooding openings been identified?             YES/NO

6.2.1.1

Do all closing appliances satisfy ISO 12216?                                      YES/NO

6.2.1.2

Opening type appliances are not fitted below 0,2 m above waterline unless comply with ISO 9093 or ISO 9094?                                                   YES/NO

6.2.1.3

Categories possible: C or D if all three are YES

6.2.1

Downflooding Height :

(Alternatively, use Worksheet 5)

Requirement
Basic requirement
Reduced value for small openings
Reduced value at outboard
Increased value at bow

applicable to
options

1-6, 10, 11
 options 1-6, 10, 11 but only if figures are used
options 1, 3
options 1, 3, 5, 6

Ref.
6.2.2.2 a)
6.2.2.2 e)
6.2.2.2 c)
6.2.2.2 b)

Obtained from Fig. 2 or annex A?

= basic x 0,75
= basic x 0,80
= basic x 1,15

Maximum area of small openings (50LH2) (mm2) =

/////////////////////
/////////////////////

Required Downflood
Fig. 2-annex A
Category C





Height

hD(R)  (m)
Fig. 2-annex A
Category D





Actual Downflooding Height  hD (m)





Design Category possible 





Design Category possible on Downflooding Height = lowest of above


Downflooding Height: Outboard boats when starting:

Question
Answer
Ref.

Does person forward of engine weigh more than 75 kg?               YES/NO

6.2.3

Does mass of engine(s) fitted comply?                                          YES/NO

6.2.3

Is least height from waterline to flood point greater than 0,1 m?    YES/NO

6.2.3

NB: All boats fitted with externally mounted outboard engines must achieve YES to all the above.

ISO 12217-3    CALCULATION  WORKSHEET - No. 5              DOWNFLOODING HEIGHT

Calculation using Annex A   assuming use of option …….

Item
Symbol
Units
Opening 1
Opening 2
Opening 3
Opening 4

Position of openings: 







Least longitudinal distance from bow/stern
x
m





Least transverse distance from gunwale
y
m





F1 = greater of (1 - x/LH) or (1 - y/BH) =
F1
-





Size of openings:







Combined area of openings to top of any downflooding opening
a
mm2





Longitudinal distance of opening from tip of bow
xD’
m





Limiting value of a = (30LH)2

mm2





If a ³ (30LH)2, F2 = 1,0

If a < (30LH)2, F2 = 
[image: image4.wmf]
F2
-





Size of recesses:







Volume of Recesses which are not self-draining in accordance with ISO 11812
VR
m3





Freeboard amidships (see ISO 8666)
FM
m





k = VR / (LH BH FM)
k
-





If opening is not a recess,   F3 = 1,0

If recess is quick-draining,    F3 = 0,7
If recess is not quick-draining F3 = (0.7 + k0.5)
F3
-





Displacement:
Loaded displacement volume (= mLDC / 1025)
Ñ
m3


B = BH for monohulls, BWL for multihulls
B
m


F4 = [ (10Ñ)/(LH.B2) ]1/3
F4
-


Flotation:




For boats using options 1 or 3, F5 = 0,8

For boats using option 6           F5 = 0,9

For all other boats,                    F5 = 1,0
F5
-


 Required Calc. Height: = F1F2F3F4F5 LH/15
hD(R)
m





Required Downflooding Height  with limits applied
Category C
hD(R)
m





(see Annex A, Table A.1)
Category D
hD(R)
m





Measured Downflooding Height:
hD
m





Design Category possible: 





lowest of above =


ISO 12217-3  CALCULATION WORKSHEET- No. 6
OFFSET LOAD TEST

Question / Item
Symbol
Units
Answer
Reference

Option being assessed



Table 3

Crew Limit?
CL
-

3.4.2

Length of hull
LH
m

ISO 8666

Mass to be used to represent each person ( = 15,625 LH but ( 75)
kg

6.3.2.1

Test weights or persons used?

6.3.1

Mass of items of Maximum Total Load except for crew

kg

6.3.2.2

 

Location of mass for one person added to one side

6.3.2.4

Least freeboard  with mass added to port or starboard
FR1
mm

6.3.2.5

 

Location of masses for two persons added to one side

6.3.2.6

Least freeboard  with mass added to port or starboard
FR2
mm

6.3.2.7

 

Location of masses for three persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR3
mm

6.3.2.8

 

Location of masses for four persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR4
mm

6.3.2.8

 

Location of masses for five persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR5
mm

6.3.2.8

 

Location of masses for six persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR6
mm

6.3.2.8

 

Location of masses for seven persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR7
mm

6.3.2.8

 

Location of masses for eight persons added to one side

6.3.2.8

Least freeboard  with mass added to port or starboard
FR8
mm

6.3.2.8

 

Least value of residual freeboard from all of above
FRMIN
mm

6.3.2.10

Required residual freeboard design category C
FREQ
mm

Table 4

Required residual freeboard design category D
FREQ
mm

Table 4

DESIGN CATEGORY POSSIBLE



For boats being assessed using option 2:

Number of persons for which residual freeboard is least

6.3.2.11

Corresponding heel angle of boat
deg

6.3.2.11

Required maximum heel angle  = 10 + 
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6.3.2.11 & Table 5

PASS / FAIL?



ISO 12217-3  CALCULATION WORKSHEET- No. 7                             FLOTATION TESTS

Annexes B and C
assumed Crew Limit (CL) = ……………

Preparation:

Item
Units
Response
Ref.

Mass equal to 25% of dry stores and equipment added?             YES / NO

B.2 a)

Inboard or outboard engine fitted?



If inboard fitted, correct engine replacement mass fitted?             YES / NO

B.2 d)

Assumed outboard engine power 
kW

B.2 c)

Mass fitted to represent outboard engine, controls and battery
kg

Tables B.2 and B.3

Portable fuel tanks removed and/or fixed tanks are filled?           YES / NO

B.2 f)

Cockpit drains open and drain plugs are fitted?                            YES / NO

B.2 g)

Void compartments which are not air tanks are opened?             YES / NO

B.2 i)

Number of integral air tanks required to be opened

Table B.1

Type of test weights used: lead, 65/35 brass, steel, cast iron, aluminium



Material factor d

Table B.4

Swamped stability test (for Level Flotation):

Item
Units
Response
Ref.

Dry mass of test weights = (6 d CL) but ³ (15 d)
kg

Table B.6

Test weight hung from gunwale each of four positions in turn?  YES / NO

B.3.1

5 min. after swamping, boat floats with less than 45° heel?       PASS / FAIL

B.3.4 + .5

Swamped buoyancy tests (for Level and Basic Flotation): 

Item
Units
Response
Ref.

Load Test ( for Level and Basic Flotation )
B.4.2

Mass of maximum total load                                              mMTL
kg

3.3.2 + sheet 1

Design Category assessed



Dry mass of test weights used
kg

Table B.5

5 min. after swamping, boat floats approximately level with more than 2/3rds of periphery above water?                                               PASS / FAIL

B.4 c)

One Person Test (for Level Flotation boats where LH < 4,8 m only)
B.4.1

Test weights or actual person used?

B.4.1.1

Mass of test weights/person loaded on inner bottom of boat 
kg

B.4.1.1

5 min. after swamping, boat floats such that it can be pumped or bailed dry?                                                                                           PASS / FAIL

B.4.1.3

Flotation material and elements:

Item
Response
Ref.

All flotation elements comply with all the requirements?          PASS / FAIL

Table C.1

Design Category given: NB: boat must obtain PASS in each relevant test above


ISO 12217-3  CALCULATION WORKSHEET- No. 8        BASIC FLOTATION  REQUIREMENT

 Annex D

Objective: to show that the buoyancy available from the hull structure, fittings and flotation elements equals or exceeds that required to support the boat as loaded for the swamped load test.

Item
Mass
Density
Volume
Ref.


kg
kg/m3
m3 = mass/density


hull structure:
GRP laminate

1 500

Table D.1

Foam core materials

50

Table D.1

Balsa core materials

150

Table D.1

Plywood

600

Table D.1

Other timber (type =                                               )     



Table D.1

Permanent ballast (type =                                      )



Table D.1

Fastenings and other metalwork (type=                 )



Table D.1

Windows ( glass / plastic )



Table D.1

Engines and other fittings and equipment:
Diesel engine(s)

5 000

Table D.1

Petrol engine(s)

4 000

Table D.1

Outboard engine(s)

3 000

Table D.1

Sail-drive or stern-drive strut(s)

3 000

Table D.1

Mast(s) and spar(s)   (material = alloy / spruce )



Table D.1

Stowed sails and ropes

1 200

Table D.1

Food and other stores

2 000

Table D.1

Miscellaneous equipment

2 000

Table D.1

Non-integral fuel tank(s)  (material =                        )



Table D.1

Non-integral water tank(s) (material =                      )



Table D.1

Gross volumes of fixed tanks and air containers:

Fuel tank(s)

D.2.2

Water tank(s)

D.2.2

Other tank(s)

D.2.2

Air tanks or containers meeting the requirements of annex C

D.2.2

Total volume of hull, fittings and equipment, VB = sum of all above volumes

D.2.2

Mass of boat prepared & loaded according to B.2 & B.4.2
mTEST
kg

D.2.3

Calculate ratio mTEST / VB =

D.2.3

For options 1, 6, 8 or 9,     mTEST / VB < 930                                      YES / NO?

D.2.3

ISO 12217-3   CALCULATION  WORKSHEET - No. 9                  CAPSIZE RECOVERY TEST

Objective: to demonstrate that a boat can be returned to the upright after a capsize by the actions of the crew using their body action and/or righting devices purposely designed and permanently fitted to the boat, that it will subsequently float, and to verify that the recommended minimum crew mass is sufficient for the recovery method used.

Item
Units
Value
Ref.

Minimum number of crew required
-

6.6.5

Minimum mass of crew required
kg

6.6.5

Boat prepared as 6.6.2 to 6.6.4, and 7.4.1                          YES / NO?

6.6.2 to 6.6.4 and 7.4.1

Does boat float for more than 5 min when fully capsized     YES / NO?

6.6.4

Time required to right the boat (least of 1 to 3 attempts)       minutes

6.6.6

Is this time less than 5 minutes                                             YES / NO?

6.6.6

With one 75kg person aboard, boat floats so it can be pumped or bailed out? YES / NO?

6.6.8

With full Crew Limit aboard, without bailing, boat floats approx. level with at least 2/3rds periphery showing, for more than 5 min              YES / NO?

6.6.9

Warning Labels are attached?                                              YES / NO?

6.6.10 or 7.4.2

INFORMATION FOR OWNER’S MANUAL:

Likelihood of capsize occurring in normal use:



Righting technique which is most successful:



minimum number of crew required:
minimum mass of crew required:
kg

Design Category recommended by the builder:

ISO 12217-3  CALCULATION WORKSHEET- No. 10    KNOCKDOWN RECOVERY TEST

Item
Symbol
Cat C
Cat D
Ref.

Experimental method:
Crew Limit
CL


3.4.2

Boat prepared and persons positioned as 7.5.2 and figure 7 YES / NO?


7.5.2

Is water or other weight used instead of persons, if so which?

7.5.2

Masthead taken to
waterline
horizontal
7.5.3, 7.5.4

Masthead held in position for
60 s
10 s
7.5.3, 7.5.4

Boat recovers when released                                                  YES / NO?


7.5.3, 7.5.4

Boat floats so it can be pumped or bailed out                         YES / NO?

7.5.4

If boat achieves YES to each of above, Design Category is OK




Alternative theoretical method:
Is GZ positive at heel angle defined above?                           YES / NO?


7.5.5

Design Category given:



ISO 12217-3  CALCULATION WORKSHEET -  No. 11                WIND STIFFNESS TEST

Experimental method: 

Item
Symbol
Units
unreefed
reefed
Ref.

Boat prepared and weight positioned as 6.6.2                               YES / NO?

7.6.2

Final tension in pull-down line
T
kg

7.6.4

Perpendicular lever between pull-down and mooring lines
h
m

7.6.4

figure 8

Final angle of heel observed
f T
degrees

7.6.4

Beam of hull
BH
m

ISO8666

Actual profile projected area of sails 
AS’
m2


3.4.9

Upright lever from centre of sail area to underwater profile
hCE+hLP
m


7.6.5

figure 9

Calculated wind speed = 
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7.6.5

Design Category given 

Category C if v W ( 11 m/s, Category D if v W ( 6 m/s


7.6.7

NB: Warning labels must be affixed to boat if Category is based on reefed sail plan.

Alternative theoretical method:

Item
Symbol
Units
unreefed
reefed
Ref.

Righting moment curve increased by one crew to windward      YES / NO?

7.6.6

Option (from Worksheet 3) being used

Table 6

Design Category intended




Relevant calculation wind speed 
v W
m/s


7.6.7

Actual profile projected area of sails 
AS’
m2


7.6.5

Upright lever from centre of sail area to underwater profile
hCE+hLP
m


7.6.5

figure 9

Calculate: 0,75 vW2 AS’ (hCE + hLP)
MW0
Nm


7.6.6

From righting moment curve augmented by 294 BH cos ( and wind heeling curve [ = M W0 (cosf)1,3 ] 

resulting angle of heel =
f
degrees


7.6.6

Is f  <  that at which boat begins to fill with water, and < 45° ?  YES / NO?


7.6.3

If YES, Design Category given:




NB: Warning labels must be affixed to boat if Category is based on reefed sail plan.

ISO 12217-3   CALCULATION  WORKSHEET - No. 12                                      SUMMARY

Design Description:

Design Category intended:
Crew Limit:
Date:

  


Item
Symbol
Units
Value


Length of hull: (as ISO 8666)
LH
m



Mass:




1
Maximum total load
mMTL
kg



Light craft condition mass
mLCC
kg



Loaded displacement mass   = mLCC + mMTL
mLDC
kg


1
Is boat sail or non-sail?                                    SAIL / NON-SAIL 



NB: If boat is sailing but is also equipped for use as a non-sailing boat, both must be examined

2 & 3
Option selected:




Units
Rqr’d
Actual
Pass/Fail

4
Downflooding openings:                                   are all requirements met?



Downflooding height:                                        Worksheet employed for basic height



basic requirement
m
³



4 or 5
reduced height for small openings (sheet 4 only)
m
³




reduced height at outboard (options 1 & 3 only)
m
³




increased height at bow (options 1, 3, 5, 6 only)
m
³



4
Outboard boats when starting:
Are all requirements met? YES / NO?   



Offset load test:





6
residual freeboard
mm
(




option 2 boats: maximum heel angle
degrees
<




Flotation test: (options 1, 6, 8 and 9 only)      all preparations completed?     YES / NO?



For Level Flotation assess items marked a, for Basis Flotation those marked b


7
Swamped stability a:  5 min after swamping, does boat heel less than 45°?



Load Test b:  5 min after swamping, does boat float level with 2/3rds showing?



One Person Test a: 5 min after swamping, does boat float so that it can be bailed?



Flotation elements b: 
do all elements comply with all the requirements?


8
Basic Flotation by calculation: value of mTEST / VB
< 930



9
Capsize Recovery Test: (options 3 & 7 only)
are all requirements met?



Design Category recommended by the builder

///////////////

10
Knockdown Recovery Test: (options 8 & 10 only)
PASS / FAIL?



Method used = experimental or theoretical?


11
Wind Stiffness Test: (options 9 & 11 only) Cat C v W =
m/s
(  11




Was reefed sail area used? (i.e.: are warning labels required?)

///////////////


Cat D v W =
m/s
(   6




Was reefed sail area used? (i.e.: are warning labels required?)

///////////////

NB: Boat must pass all requirements applicable to option to be given intended Design Category.

Design Category given:

Assessed by:
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