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DRAUGHT (DRAFT) SURVEY

1. THEORY OF THE DRAUGHT (DRAFT) SURVEY
The essence of the draft survey is the determination of the weight of the cargo according to the drafts of the ship. At first, it is necessary to determine the Constant (Const.) When the ship is empty, the weight of cargo Pcargo= 0. Displacement Do can be calculated using (1) Formula:
Do = 0 + ( Phfo + Pmdo + Plo) + (Pbw + Pfw) + Lightship + Const.
Const. = Do –  ( Phfo + Pmdo + Plo)  –  (Pbw + Pfw)  –  Lightship
Cargo weight determination. 
When the ship is loaded, the displacement Dc can be calculated using (2) Formula:
Dc = Pcargo + ( Phfo + Pmdo + Plo) + (Pbw + Pfw) + Lightship + Const.
Pcargo = Dc – ( Phfo + Pmdo + Plo) –  (Pbw + Pfw) – Lightship – Const.

UNECE - Draught Survey Code. UN ECE - United Nations Economic Commission for Europe. Code of Uniform Standards and Procedures for the Performance of DRAUGHT SURVEYS of Coal Cargoes
The Main Documents are Loading Manual, Stability Information Booklet, The Table of Hydrostatic Properties (see below).
[image: C:\Users\b50\Desktop\L MAN A.D..png]
Figure 1. Loading Manual (Stability Information Booklet)
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Figure 2. The Table of Hydrostatic Properties
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Figure 3. The draft survey report

2. UNIVERSAL PROGRAM FOR DRAUGHT SURVEY, ADOPTED BY UNECE
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Steps and Formulas for Draught Survey that are adopted by UNECE. 
1-st step - to observe six drafts:  Tf s/s, Tf p/s,  Tm s/s, Tm p/s,  Ta s/s, Ta p/s
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2-nd Step. To measure the density of the outer water γ
3-rd Step. To calculate observed mean draughts Tf, Ta and Tm.
 Observed Mean Draft Fore: Tf = ( Tf s/s  +  Tf p/s) / 2 
 Observed Mean Draft Aft Ta = ( Ta s/s  +  Ta p/s) / 2
 Observed Mean Draft Midship Tm = ( Tm s/s  +  Tm p/s) / 2
4-th Step. To find from the “Stability Information Booklet” - Xf - the distance of fore draft marks from forward perpendicular (FP), Xa - the distance of aft draft marks from aft perpendicular  (AP).
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5-th Step. To calculate the drafts on perpendiculars Tfp, Tap and find from the “Stability information booklet” 
the LBP – Length Between Perpendiculars and calculate the LBM – Length Between Marks. 
Draft fore corrected to forward perpendicular Tfp = Tf – ΔTf , 
where Tf  –   { [( Ta – Tf ) * Xf ] / LBM }. Minus because of Perpendicular Fore from Mark
ΔTf = – {[( Ta – Tf ) * Xf ] / LBM }
Draft Aft Corrected to Aft Perpendicular:
Tap = Ta + ΔTa = Ta + { [( Ta – Tf ) * Xa ] / LBM }
Plus because of Perpendicular to Aft from Mark
ΔTa = + {[( Ta – Tf ) * Xa ] / LBM },
where Length Between Marks (LBM) = LBP – (  Xf  + Xa ) = LBP –Xf –Xa
6-th Step. To calculate mean Draft on Perpendiculars Tfap  and determinate if there is hogging ( + ) or Sagging ( – )
Tfap = ( Tap + Tfp ) /  2
7-th Step. To calculate: Tmm - mean Corrected Draft
Tmm =  ( Tfp + 2Tm + Tap )  / 4
8-th Step. To calculate mean of means  T
T = ( Tfp + 6Tmm + Tap ) / 8
9-th Step. To determinate 1-st Correction.  According to calculated T (Mean of Means) it is necessary using Hydrostatic Properties to determinate by Interpolation. LCF = Centre of Flotation from Mid. (Longitudinal Centre of Flotation) and TPC = Tons per Centimeter of Immersion”
1-st Corr. = 
10-th Step. To determinate  2-nd Corr. MTC = Moment for Trim 1 centimeter. Using Hydrostatic Properties it is necessary to determinate by  Interpolation:
MTC(T+50cm) = The MTC for T(Mean of Means) and plus 50 centimeters ( T + 50 )
MTC(T – 50cm) = The MTC for T(Mean of Means) and minus 50 centimeters ( T – 50 )
2-nd Corr. =
11- th Step. To calculate the Displacement Corrected for Trim Dt
D(T) = the Displacement from Hydrostatic Properties determinated for T (Mean of Means) by Interpolation  
Dt = D(T) + 1-st Corr. + 2-nd Corr.
12 – Step. To calculate  density Correction  Dγ , where γ - measured Water Density, γt = Table Density found from Stability Information Booklet  (International Meaning) γt = 1,025  t/cub.m. )
Dγ = Dt * ( γ – γt ) / γt
13 – Step. To Calculate Final Displacements Do or Dc
Displacements Corrected for Density:
Do = Dt + Dγ or Dc = Dt + Dγ
Constant =  Do – ( Phfo + Pmdo + Plo) –  (Pbw + Pfw) – Lightship
Pcargo = Dc – ( Phfo + Pmdo + Plo) –  (Pbw + Pfw) – Lightship – Const.






3. DRAUGHT SURVEYS PRACTICE

The master of the vessel should be advised in advance that a draught survey will be carried out. If this is an initial survey of a lightship, he should be asked, subject to the safety of the vessel, to ensure that the individual ballast tanks are either completely full or empty that the vessel stands upright and has a trim that is within the tank calibration tables. It is essential  that cooperation between independent surveyors and ship officers takes place during draught surveys. Before carrying out the survey it is recommended that the surveyor takes time to examine the general layout plan to confirm the number and location of the various ballast, freshwater and oil bunker tanks on the ship. Equipment that can be used in the survey (www.bulkcarrierguide.com):
1. Strong torch
2. Patented draught mark indicator or measuring devices (tubes, indicators, etc.)
3. Calibrated inclinometer or manometer
4. Steel tape measure with plumb bob / stainless steel tape measure with brass plumb bob (preferably calibrated)
5. Sufficient volume bucket for seawater sampling
6. Calibrated patent hydrometer for draft survey
7. Calibrated salinity refractometer
8. Ballast water sampling device
9. Computer/calculator.
A well-conducted draught survey under reasonable prevailing conditions is capable of achieving an absolute accuracy of +/- 0.5%
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HYDROSTATIC PROPERTIES (HIDROSTATINES SAVYBES)

MEAN DISPLA- TONS. MOMENT | VERTICAL | TRANSV. CENTREOF | CENTREOF
DRAFT | CEMENT | PERCM FORTRIM | CENTREOF | METACENTRIC | BUOYANCY | FLOATATION
UISKEEL TPC 1oM BUOYANCY | RADIUS FROMMID. | ~FROM MID.
MTC ABOVE BASE TBM MIDB*
VCB, KB LCB
TomyKelis | Momentas, | Dydso centro Dydio centro
Vidutiné | Vandentalpa |  vienam keidiantis aplikate virs Skersinis abscise nuo
gimale gimeles | diferentaviens | pagindinés | metacentrinis | viduinio
contimetrui | _centimetru plkitumos rsdiusas Spanto
730 10136 2429 17838 2322 8772 2148
460 10379 2435 1798 2374 8506 2135
470 10623 2440 1808 2426 8420 212
180 10867 2446 182.0 2478 8268 2109
290 1112 2452 1831 2530 8114 2,095
5.00 11358 2458 1843 2582 7.967 2,080
510 11604 2464 1855 2634 7826 -2.065
520 uss1 2471 1868 2687 7690 2,050
530 12008 .77 1881 2739 7550 2035
540 12346 2484 1894 2701 7434 2019
530 12595 2490 1908 2843 7314 2,003
5.60 12884 2407 1923 2896 7198 1985
570 13004 25.04 1037 2048 7.087 1967
580 13345 2511 1052 3.001 6979 1950
590 13507 2519 196.9 3.053 6876 -1.930
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| DRAUGHT SURVEY REPORT/CERTIFICATE No.: osprosszrrs
CARGO: _Washed Low Ash Coal In Bulk 5.490,54 m/t
TIP HELSINKI
9277319 T6P: 11335  Loading Port: Gijon, Spain
Malta Breadtl 15,20 Unloading Port:

0014 Arrival a road:
8,45 Vessel Berthed:
7,03  Commenced:

Valletta Thickness of keel plate
5057 Dept
2681 Summer Draught:

Gross tonnage:
|Net tonnage:

|Summer Displacement 10376,27 Summer Freeboard: Completed:
Summer Deadweig} 7755,09 Calculated Quantity B/L Quantity:
Light Ship weight:——— 2621,18 Apparent Constant: Difference:

SURVEY/Date/Time:- Initial 20.08.17./19:30 Final 22.08.17./18:00
(OBSERVED DRAUGHT:| Forward Mid Aft
INITIAL FINAL INITIAL FINAL INITIAL
Por X 7 5,570 A 7060
Stb 3 3,140 ©,580] 3; 7,060]
Dist. From draft mark to P 1 1,150 0,175 0,175[ 1,578]

DRAUGHT CALCULATION (metres) INITIAL
Obs mean fwd draught- 5,020
Fwd perp. Corr. 0,010
Draught forward mean corr- 6,010
Obs mean aft draught- i 7,060 .
Aft pert. Corr- 0,018
Draught aft mean cory 7,042 4,767
Draught forward & aft mean 6,526
Obs mean mid draught- s 6,550
Mid perp. Corr- 0,002
| Draught midship mean corr- 6,548
Draught mean of mean: 6,537
| Mean of means corrected for hog/sag 6,543

[CARGO WEIGHT CALCULATIONS (metric tonnes)
Displacement Tab-

MCTC +50
MCTC -50 -
Trim True- S
Trim correction-————
Displacement corrected for trim.
Observed density mean (G.H.Zeal No.11/269125)-————
Density correction— —
Displacement corrected for density-———
Remarks:

89720/05108 2699 - 6T Monugay € ~61/K6iau3/303 830048 fo Aokins 4B fo SuLiofa 4 of ainpasai puo spiopuDis iofun Jo 303

T,00
2,405 88

30,00,

191,00

Diesel oil———— 82,00,
Lub oil———— 8,00
Oth 39,70
[Total deductibles 275658

Initial Net Displacement-—
Final Net Displacement--
Total weight of cargo =
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