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Introduction 
 
 

 ORC Rating systems (ORC International and ORC Club) use the International Measurement System 
(IMS) as a measurement platform and the ORC Velocity Prediction Program (VPP) to rate boats of 
different characteristics in size, hull and appendages shape and configuration, stability, rig and sails 
measurement, propeller installation and many other details affecting their theoretical speed. 

 

 Boat ratings are calculated from the predicted boat speeds, calculated for 7 different true wind speeds 
(6-8-10-12-14-16–20 knots) and 8 true wind angles (52°-60°-75°-90°-110°-120°-135°-150°), plus 
the 2 “optimum” VMG (Velocity Made Good) angles: beating (TWA=0°) and running (TWA=180°), 
which are calculated obtaining an optimum angle at which the VMG is maximized. From the matrix 
of predicted performances a variety of handicaps are derived, and corrected times can be obtained 
selecting from a variety of options that range from the single number and triple number scoring 
based on Time-on-Distance or Time-on-Time to the “automated” methods such as the simple 
Performance Line Scoring (PLS) or the more sophisticated Performance Curve (PCS).   

The VPP as the base of the ORC handicap system is explained in detail and a simulation software 
package can be purchased to study the theoretical boat speeds derived from the calculations when 
using IMS measurements. Details and order forms are available at the ORC website: www.orc.org. 

 

 Users of ORC Rating systems should consult the Administrative part of the IMS (Part A) for 
appropriate use of abbreviations, definitions, and symbols. 
 

Certificates may be issued for ORC International for boats which are completely measured in 
accordance with the IMS and complying with the requirements of the IMS Rules and Regulations as 
well as those expressed in this document. In contrast, ORC Club certificates may be issued with less 
than complete IMS measurement where measurement data may be declared and/or obtained from 
other sources. The Organizing Authority of any race or regatta will specify whether ORC 
International or ORC Club certificates are required for entry, but both certificate types can be mixed 
in any race, being fully compatible. 
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1. LIMITS AND DEFAULTS 
 
100 General 
 

100.1 The IMS Measurement dataset of any boat is processed by the Lines Processing Program (LPP) 
which calculates hydrostatics and all hull characteristics required by the VPP. The calculations of the 
main hydrostatic data are explained in principle below, while the exact formulations are defined in 
the VPP and its documentation. 

 

100.2 Default water specific gravity SG shall be 1.0253. FA and FF shall be adjusted from the measured  
freeboards FAM and FFM depending on the difference between SG at the time of measurement and 
the default value defined above. All hydrostatic calculations are then made using the flotation plane 
in nominal seawater, i.e. with default specific gravity. 

 

100.3 Sailing Trim shall be the plane of flotation derived from Measurement Trim as in 100.2 with the 
addition of weight to represent crew, sails and gear. 

 

100.4 Height of Base of I  (HBI) is the calculated freeboard in Sailing Trim at the base of IG and ISP. It is 
used to establish the height of the center of effort of the sailplan. 

 

100.5 DSPM and DSPS are the displacements calculated from the volume resulting from the linear 
integration of the immersed section areas obtained from the hull lines of the Offsets and the 
freeboards afloat, adjusted to the standard SG, in Measurement Trim and Sailing Trim respectively. 
DSPM is printed on the ORC certificate. 

 

100.6 The Sailing Length (IMS L) is an effective sailing length which takes into account the hull shape 
along its length and especially at the ends of the yacht, both above and below the plane of flotation in 
Sailing Trim.  L is a weighted average of lengths for three conditions of flotation:  two with the yacht 
upright and one with the yacht heeled. The lengths for the three conditions of flotation from which L 
is calculated are second moment lengths derived from immersed sectional areas attenuated for depth 
and adjusted for appendages. The second moment lengths are: 

 

 LSM0 is for the yacht in Measurement Trim floating upright. 
 LSM1 is for the yacht in Sailing Trim floating upright. 
 LSM2 is for the yacht in Sailing Trim floating with 2 degrees heel. 
 LSM3 is for the yacht in Sailing Trim floating with 25 degrees heel. 
 LSM4 is for the yacht in a sunk condition such that compared to Sailing Trim it is sunk 0.025*LSM1 

forward and 0.0375*LSM1 aft, floating upright. 
 

 The LPP calculates LSM's taken from the canoe body without appendages and from the full hull with 
appendages. The final LSM's are the averages of full hull and canoe body LSM's. IMS L is a 
fundamental parameter taken into account by the VPP in determining hull resistance and it is 
calculated as: 

 

 ( )4213194.0 LSMLSMLSML ++⋅=  
 

100.7 The effective beam B is a mathematical expression of beam in which elements of beam throughout 
the immersed portion of the hull are taken into account with emphasis on beam elements close to the 
plane of flotation and remote from the ends of the hull. It is derived from the transverse second 
moment of the immersed volume attenuated with depth for the yacht in Sailing Trim floating upright. 

 

100.8 The effective hull depth T is a depth-related quantity for the largest immersed section of the hull. It is 
derived from the area of the largest immersed section attenuated with depth for the yacht in Sailing 
Trim floating upright divided by B. 

 

100.9 The Beam Depth Ratio BTR is the effective beam divided by the effective hull depth BTR = B/T. 
 

100.10 The Maximum Draft of the Hull including fixed keel shall be the vertical distance from the Sailing 
Trim plane of flotation to the lowest point of fixed keel. For a centerboard, when KCDA is measured 
and recorded, the maximum draft shall be decreased by KCDA. 

 

100.11 VCGD is the vertical centre of gravity distance from the datum line in the hull offset file, while 
VCGM is the vertical centre of gravity from the measurement trim waterline. 
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101 Crew Weight 
 

101.1 The weight of all crew members on board while racing weighed in light street clothes shall not be 
greater than the maximum crew weight which may be default calculated as per 101.2 or declared as 
per 101.3. 

 

101.2 The default value for the Crew Weight is calculated as follows: 
 

  6.70
0571.0000224.0

254 55.1
25.0375.0

3 ⋅⋅







⋅⋅
⋅








⋅
⋅

= LSM
MBDSPM
RM

LSM
DSPMCW  (lbs) 

 

101.3 The owner may accept the default calculated weight, but can declare any crew weight which shall be 
recorded in the certificate. If the declared crew weight is less than the default value both the 
reduction of weight and righting arm will be considered; conversely if the declared weight is higher 
than the default, only the increased righting arm will be considered.  

 
 
102 Hull 
 

102.1 If carbon is used in hull or deck structure, it shall have a maximum fiber modulus of 250 GPa and 
minimum tensile strain at failure of 1.4%. 

 

102.2 Core material used in any cored hull or deck construction shall be of wood or plastic foam of 
nominal density not less than 70 kg/m3, except that honeycomb core may consist of aramid paper 
honeycomb of minimum nominal density of 48 kg/m3, and it is permitted only for Racing boats and 
Cruiser/Racer boats with LOA > 17.00 m. 

 

102.3 Age Allowance (AA) is a credit for age of 0.065% of ratings increase for each year from Age or 
Series Date to the current rule year up to maximum of 20 years (1.3%). 

 

102.4 Dynamic Allowance (DA) is a credit representing dynamic behavior of a boat taking into account 
performance in unsteady states (i.e. while tacking) calculated on the basis of: Beating Sail 
Area/Volume ratio, Beating Sail Area/Wetted Surface ratio, Downwind Sail Area/Volume ratio, 
Downwind Sail Area/Wetted Surface ratio, Length/Volume ratio and Draft/Length ratio.  

 

It is fully applied to the ratings of Cruiser/Racer, while for the Racing boats it is applied 
incrementally with only 20% of the full calculated DA applied in the fourth year and a further 20% 
in each of the following years until full DA is applied in the eighth year. 

 

102.5 C/R Adjustment is the credit for the Cruiser/Racer boats calculated from the presence of the heavy 
items defined in the IMS - Part H due to the higher pitching inertia. 

 
 
103 Appendages 

 

103.1 No material with density greater than lead (11.34 kg/m3) shall be used in the keel. 
 

103.2 The longitudinal movement of the center of gravity of a centerboard when it is being raised or 
lowered shall not exceed 0.06 * LOA. 

 
 
104 Propeller 

 

104.1 PIPA shall be the propeller installation projected area calculated on propeller type, installation and 
measurements. 

 

104.2 For twin propeller installation, PIPA is doubled. 
 
 
105 Stability 
 

105.1 Limit of positive stability (LPS) as calculated by the LPP from the measured righting moment shall 
not be less than 103.0 degrees, except for the Sportboats for which the limit is 90.0 degrees. 
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105.2 Stability Index shall be calculated as follows: 
 

Stability Index = LPS + Capsize Increment (CI) + Size Increment (SI) 
 

 








 ⋅
−⋅=

3 64
3048.0275.18
DSPM

MBCI  
3

30
3

06412 3

−








 +⋅

=

LSMDSPM

SI   

 DSPM  – Displacement in measurement trim calculated by the VPP 
 LSM0  – Second moment length calculated by the VPP  
 

 CI shall not be taken as greater than 5.0 nor less than -5.0. 
 SI shall not be taken as greater than 10.0. 
 

 Stability Index for water ballast yachts is calculated with the ballast tankage full on one side, empty 
on the other and for canting keel yachts with the keel fully canted. 

 

105.3 Minimum Stability Index may be limited by the Notice of Race and Sailing Instructions for the 
Offshore Special Regulations Categories 0, 1 or 2 events, but other limits may also be set for any 
particular event. 

 

Offshore Race Category:   0   1   2 
 Minimum Stability Index 120 115 110 

 

105.4 For a boat with water ballast or canting keel, the Ballast Leeward Recovery (BLR) Index represents 
such a boat’s relative ability to recover from a knock down with sails aback, i.e., knocked down with 
all water ballast or canting keel to leeward.  BLR Index shall be calculated as follows: 

 

 5.0
6

90
+

⋅⋅
⋅

=
CESA

DSPSRAIndexBLR  
 

 Where the following values taken with full leeward cant or leeward ballast tankage full, windward 
empty are calculated by the VPP, in metric units: 

 

 RA90  - Righting arm, 90 degrees heel, sailing trim 
 SA - Rated sail area 
 CE  - Center of Effort of the rated sail area 
 

105.5 Minimum BLR Index may be limited by the Notice of Race and Sailing Instructions for the Offshore 
Special Regulations Categories 0, 1 or 2 events, but other limits may also be set for any particular 
event. 

 

Offshore Race Category 0:   Minimum BLR Index = 0.90 + 0.007*(LSM1 - 5) 
Offshore Race Category 1 & 2:   Minimum BLR Index = 0.75 + 0.007*(LSM1 - 5) 

 
 
106 Righting Moment 
 

106.1 When an inclining test is performed with weights that are transferred once from starboard to port 
side and the angle recorded four times in succession, the measured righting moment shall be 
calculated as follows: 

 

 
)41(

)41()41( 0175.0
−

−− ⋅⋅⋅=
PD

PLWDWRM  

 

 
4

4321 RMRMRMRMRM measured
+++

=  
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106.2 When an inclining test is performed with four weights that are transferred one by one from starboard 
to port side, the measured righting moment shall be calculated as follows: 

 

 
SLOPE

PLWDRM measured
0175.0

⋅⋅=  
 

 where 
 

 PL = PLM/(1+GSA/RSA) 
 SLOPE = (4.0*SUMXY-SUMY*SUMX) / (4.0*SUMXSQ-SUMX^2) 

 

SUMX  - the sum of the inclining weights W1+W2+W3+W4 
SUMY  - the sum of the pendulum deflections PD1+PD2+PD3+PD4, referenced to datum point. 
SUMXSQ - the sum of the squares of the inclining weights W1^2 + W2^2 + W3^2 + W4^2 
SUMXY - the sum of the products of the inclining weights multiplied with their corresponding 

pendulum deflections PD1*W1 + PD2*W2 + PD3*W3 + PD4*W4   

 The slope of a least squares fit straight line through the inclining weight vs. pendulum deflection is 
determined iteratively, plotting in turn each of the five possible combinations of four selected data 
points, as referenced to the fifth point. Of the five alternative plots, that yielding the fit with the 
highest correlation coefficient determines RM. 

 

106.3 For boats with movable boards or drop keels righting moment is corrected to: 
RMC=RM+0.0175*(WCBA*CBDA+WCBB*CBDB). For yachts with fixed keels or centerboards 
locked to prevent any movement: RMC=RM. 

 

106.4 Default righting moment shall be calculated as follows: 
 

 LIMSDSPM
VOL
Ba

B
HASAa

IMSL
VOLaBTRaaRM default ⋅⋅








⋅+⋅+⋅+⋅+=

33

3

4*3210   

 where all the variables are calculated by the VPP 
 

a0 = -0.0038308558 (regression coefficient) 
a1 =  0.0000288308 (regression coefficient) 
a2 =  0.0015283942 (regression coefficient) 
a3 =  0.0000170477 (regression coefficient) 
a4 =  0.0030125315 (regression coefficient) 
VOL - canoe body volume  
SA  - sail area upwind 
HA  - heeling arm, defined as 

  (CEH main*AREA main + CEH jib*AREA jib) / SA + HBI + DHKA*0.45 
CEH - height of centre of effort 
DHKA - Draft of keel and hull adjusted 
 
Default righting moment shall not be taken greater than 1.3*RMmeasured nor smaller than 
0.7*RMmeasured. 
 
For movable ballast boats the default righting moment intends to predict the righting moment of the 
boat without the effect of movable ballast (water tanks empty, or keel on the center plane), is then 
decreased by a factor (1- RM@25_movable/RM@25_tot), where RM@25_movable is the righting 
moment due to the contribution of movable ballast at 25 degrees of heel, and RM@25_tot is the total 
righting moment at 25 degrees, with keel canted or windward tanks full. For these boats, the max 
and min bounds are set to 1.2*RMmeasured and 0.8*RMmeasured respectively. 

 

106.5 The righting moment used in the VPP calculations will be the average between the measured and 
default RM as follows: 

 

2
defaultmeasured

rated

RMRM
RM

+
=  
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107 Rig 
 

107.1 A Carbon mast shall be built substantially of carbon in section throughout its entire length and shall 
not be of cored construction. 

 

107.2 Standing rigging shall be made of steel wire, steel rod or synthetic fiber PBO (or structurally 
equivalent synthetic fiber). 

 

107.3 The upper end of any rigging shall be attached to the mast above a point 0.225*IG above the 
sheerline, except that there may be a temporary support to the mast near the spinnaker pole when the 
spinnaker is set.  

 

107.4 P + BAS shall not be less than the greater of 0.96*IG or 0.96*ISP. 
 

107.5 Boom diameter by default shall be 0.06*E. If BD exceeds this default, the mainsail rated area shall 
be increased as defined in 108.2. 

 

107.6 Adjustable inner forestays, when fitted, shall be attached to the foremost mast between 0.225*IG and 
0.75*IG above the sheerline. 

 

107.7 Foretriangle height IM shall be calculated as follows: 
 

 
( )









+−
−⋅

+=
MWGOJ
MWGOIGIGIM  

  

IM shall not be taken as less than 0.65*(P + BAS). 
 
 
108 Mainsail 
 

108.1 Mainsail width defaults shall be as follows: 
 

 HBL = 0.04 * E or 0.152 m (whichever is greater) 
 MGTL = 0.22 * E  
 MGUL = 0.38 * E  
 MGML = 0.65 * E  
 MGLL = 0.90 * E  
 

 If any width exceeds its default, E shall be increased to EC as required to eliminate the excess. If HB 
exceeds its limit, EC shall not be taken as less than E*(HB/(0.22*E) +0.818). 

 

 Otherwise EC shall be equal to E. 
 

108.2 Mainsail rated area shall be the biggest area of any mainsail in the sails inventory calculated as 
follows: 
 

( )HBMGTMGUMGMMGLECPArea ⋅++⋅+⋅+⋅+= 5.05.122
8

 

 If BD exceeds its limit set up in 107.5, mainsail area shall be increased for 2*E*(BD - 0.06*E). 
 

108.3 The rated MSW shall be the smallest found on any mainsail in the sails inventory. If MSW is not 
recorded it shall be taken as 0.125*DSPM/64 (lbs) where DSPM is the displacement in cubic feet in 
measurement trim as calculated by the LPP. 

 
 
109 Mizzen 

 

Mizzen width defaults and rated area shall be calculated as for the mainsail with corresponding 
measurements. 

 
 
110 Jibs (also applying to genoas) 
 

110.1 Jib luff limit shall be  
 

2295.0 JIMJLL +⋅=  


