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1. THEORY OF THE DRAFT (DRAUGHT) 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 D, can be calculated using (1)

Formula:

(1)
Do =0 + ( Phfo + Pmdo + Pio) + (Pow + Psw) + Lightship + Const.
Const. = Do — ( Pnfo + Pmdo + Pio) — (Pow + Psw) — Lightship
Cargo weight determination. When the ship is loaded, the displacement D. can be

calculated using (2) Formula:

)
Dc = Pcargo + ( Phfo + Pmdo + Plo) + (wa + wa) + L|ght5h|p + Const.
Pcargo = D¢ — ( Phfo + Pmdo + Pio) — (Pow + Psw) — 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
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The Main Documents are Loading Manual, Stability Information Booklet, The Table of

Hydrostatic Properties (Fig. 1, 2, 3).
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Fig. 1. Loading Manual (Stability Information Booklet)
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MEAN DISPLA- TONS MOMENT VERTICAL TRANSV. CENTRE OF CENTRE OF

DRAFT CEMENT PER CM FOR TRIM CENTREOF | METACENTRIC | BUOYANCY | FLOATATION

U/s KEEL TPC 1CM BUOYANCY RADIUS FROM MID. FROM MID.
MTC ABOVE BASE TBM MID-B * MID-F*
VCB,KB LCB LCF

Tonu kiekis Momentas, Dwdiio centro Dydio centro | Vaterlingjos ploto

Vidutiné Vandentalpa vienam keiciantis aplikaté virs Skersinis abscise nuo centro abscise

gimzlé mimzlés diferenta vienu pagrndinés metacentrinis vidurinio nua vidurinio
centimetni centimetm plikitumos rsdiusas ipanto ipanto
4.50 10136 24.29 178.8 23 8.772 -2.148 -1.748
4.60 10379 24335 179.8 2374 8.596 <2135 -1.698
4.70 10623 24.40 180.8 2.426 8.429 -2.122 -1.648
4.80 10867 24.40 182.0 2478 8.268 -2.109 -1.598
4.90 11112 24.52 183.1 2.530 8.114 -2.095 -1.546
5.00 11358 24.58 1843 2582 7.967 -2.080 -1.491
5.10 11604 24.64 185.5 2634 7.826 -2.065 -1.434
5.20 11851 24.71 186.8 2.687 7.690 -2.050 -1.373
5.30 12008 24.77 188.1 2.739 7.559 -2.033 -1.310
540 12346 24.84 189.4 2.791 7434 -2.019 -1.244
5.50 12595 24.90 190.8 2.843 7314 -2.003 -1.176
5.60 12844 24.97 192.3 2.896 7.198 -1.985 -1.105
5.70 13004 25.04 103.7 2.048 7.087 -1.967 -1.033
5.80 13345 2511 105.2 3.001 6.979 -1.950 -0.958
5.90 13597 25.19 196.9 3.053 6.876 -1.930 -0.870

Fig. 2. The Table of Hydrostatic Properties
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MARIS INSPECTIO LTp.
[ HARINE SURVEYING, INSPECTION & CONSULTANCY
TRG KRALIA TOMISLAVA 2L, 20340 PLoCE, CRoATIA
TeL.: +4 385 (0)20 611009
EMAL Info@marisnepecthr et——
www. marisinspect.hr
Split, 22.8.2017
‘ DRAUGHT SURVEY REPORT/CERTIFICATE No.: 075/17-089277319
‘ CARGO: Washed Low Ash Coal In Bulk 5.490,54 m/t
Vessel: TIP HELSINKI
9277319 LBP: 113,35 Loading Port: n, Spain
Malta Breadth: 1520 Unloading Port: Split, Croaf 3
Valletta Thickness of keel plate: 0,014 Arrival aroad:  20.08.17/1! E:
5057 Depth: 8,45 Vessel Berthed: _ 20.
Summer Draught: 7,03 Commenced: 3
Summer Displacement:-—- Summer Freeboard: 1,522 Completed:
g Summer Deadweight: 7755,09 Calculated Quantity: 5.490,54 B/L Quantity: 3
5, |Light Ship weight:—— 2621,18 Apparent Constant: 5.541,17 Difference: 20,26
SURVEY/Date/Time ] Initial _ 20.0817./19:30 | Final 22.08.17./18:00
[ OBSERVED DRAUGHT: Forward Mid | Aft §
| INITIAL FINAL INITIAL FINAL 5.51 INITIAL
s | Port: X . 1,520 3,9
= Stbd:’ 6,020 3,140 ), 3,9
Dist. From draft mark to PP: -1,150 -1,T -0,175 -0,175] -1,5.
= DRAUGHT CALCULATION (metres) INITIAL
|Obs mean fwd draught 6,020
& |Fwd perp. Cor
|Draught forward mean con
iobs mean aft draught-
|Aft pert. Corl
S iDraught aft mean corr.
S |Draught forward & aft
£ |Obs mean mid draught:
Mid perp. Cort §
% | Draught midship mean corr E
< | Draught mean of g
% |Mean of means corrected for hog/sag: 3
@ [CARGO WEIGHT CALCULATIONS (metric tonnes)
| Di: Tab-
LCF-
w | TPC
£ MCTC +50
§ 'McTC-50 -
8 Trim Trt
| Trim correcti
a Displacement corrected for tri
|Observed density mean (G.H.Zeal N0.11/269125)--————--rrmmrmmemmmee- —
| Density correcti
|Displacement corrected for d ity 5.428,39
|Remarks: DEDUCTIBLE WEIGHTS
[ [Other cargo—————— 0,00 0,00
Ballast-— 7107373 70533
Fresh Water—— = 3y ——— —730.00|
Fuel oil-— ~ —  TOL00 19100
Diesel oi B0 2
I 7
= 39,70 39,70
— L — )
Initial Net Displ:
Final Net Displ: 2.671,81
Total weight of cargo '| 549054 |m/t
Vessel representative ‘ S,t{l've or
o~
e 7 ;
0 doa—"/ 5
[ 4 Lo
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An example of the draft survey report provided in the Fig. 4.
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SHIPS DRAFT SURVEY REPORT
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P

LITHUAKLAN EHIFFING Co FOAT: HLAFEDA
v FOMLIVA, CARDBO: CEMENT I EX0 EAGE | wowr ||  voacep |
EREADEDY BHIFFING LINEE EA guanmTy; SRR v DBRAFTE DISPLACEMENT DISPLACEMENT
ITEME OF CALCULATION MAFH E LIGHT | LOWDED LFDR TRIM = 0 LFOR TRIM =0
DATE 2027-09-78 | 2027.09.33 | TacLE nrarT1] Sog oo0 | 200000
WATER SURFACE o2 nopien sz | TABLE nrAFTz) 510 |11o0e000] [ a0 | zzrsanos
LENGTH EETWEEN FE| 13430 [EE] DrRarTH_ Pe oo Frizezeso| Feosmo 5ET
DESERVED MEAN DRRAFT FORE 4.00 [ CF LCF
DESERVED MEAMN DRAFT AFT oo o1 TAELE DRAFT1| 500 | oaner [ [EFTT]
OBEERVED MEAN DRAFT MIDEHIF 5000 0080 TASLE DRAFTZF 510 83 534 210 85810
DRAFT MARKE FROM F.F. &7 &7 DRAFTH_ Peoioo P GEEIS S05T0 [ BATDE
ORAFT MARKE FROM AF. 7.015 -275 TPC TPC
DIRAFT FORE CORRECTED TO E.F. 59570 FEr] TAELE DRAFT 1P 500 | 24500 [ 20000
ORAFTAFTCORRECTED TOAF 51331 2030 TASLE DRAFTZF 510 24820 210 28820
MEAN FORE & AFT DRAFT 50401 0450 DRAFTH__ Pooioo P 24586 S0570 . PATBE
MEAN OF MEANE DRAFT 50000 50540 BT, BT,
HOBOINGLY) 7 SABGINGE ) I H TAELE DRAFT 1P 6560 | 196000 WE0_| 300000
DRAFT CORRECTED FOR DEFORMATION [ 60100 B0ETD TASLEDRAFTOf 580 | 102500 0.80 | 300 100
TABULATED DISPLACEMENT FOR DRAFT K L 11382 860 [ 22082 651 [DRAFT K + 50 onf's 5100 190950 25570 201541
TAELLATED LOF FROM A F [] 8038 adroa M M
CALCULATED LOF FROM MIDSHIF foref) 7 2y R=EF3 1455 s TABLE DRAFT T 450 178 800 450 288 000
TFC FOR DRAFT K [ 24500 FEELT] TAELEnRAFTZ I 400 | 170000 180 | 270300
FARET TRIM CORRECTION P=100GE M0 EF | E2 B8 [ DRAFT X - 50 coffe 5100 [ i7eoo0 | FFassto |F oeaesa
MITEC FOR DRAFT K + 50 omii) [ 100050 [ 2076471
MTC FOR DRAFT K - 50 om 3) [ 17000 [ osnmse
DIFFERENCE MTC(T) - MTOR) =R 12050 32 T0G NOTE: DRAFT MARKE FROM P. LOADED -2 66552 T4E
SECOND TRIM CORRECTION T=SOIG-FRG-EE/ B 21,060 0122 LIGHT -2665.,7.015m
DUSPLACEMENT CORRECTED FOR TR [T 91244 501 [FER08T B4
TAELE DENEITY v 1.0250 1.0250
ACTUAL OEEERVED DENEITY W 1.002 1.025
DENSITY CORRECTION Kl -V -2e4 B35 [0 ]
DUSPLACEMENT CORRECTED FOR DENSITY YR e S
LI5T OF KNOWN WEIGHTS
TAANEIT CARTD, m oo oo
BALATT WATER me | S0TOE 2008
- AT 0.0
7.3 204
DEDUCTAELES 185 10.3
00.E 144.0
0.0 120
TOTAL z EFILE [T
NET DISFLACEMENT MT=Z EITETI [ 1474614
LIGHT SHIE LE 5308310 | 5803310
CONSTANT CT=MT-_5 ET.424 E7.424
CARGO QUANTITY, wr| S
REMARKE: DISDEFANCY WITH THE 2-if 37520

MRS I
SUMVETUR

ELITVINA E

Fig. 4. Ships draft survey report example

Steps and Formulas for Draft (Draught) Survey that are adopted by The United Nations
Economic Commission for Europe UNECE.
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1St Step - tO Observe SiX draﬁ:s (Flg 5) Tf s/s, Tf pls, Tm s/s, Tm pls, Ta s/s, Ta p/s

TaE/S TmE/S Tfp‘/s

Tag/ S TaSe / 5 Tai;/ S

Fig. 5. Ships draft

2nd Step. To measure the density of the outer water y
3 Step. To calculate observed mean draughts Ts, Ta and Trm.
Observed Mean Draft Fore: Ts=( Tres + Trprs) /2
Observed Mean Draft Aft Ta = ( Tasis + Taps) /2
Observed Mean Draft Midship Tm = ( Tmss + Tmprs) / 2
4t Step. To find from the “Stability Information Booklet” - X; - 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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Woter line

Fig. 5. Distances of the ship

5% Step. To calculate the drafts on perpendiculars Tr, 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 Tr, = Tt — ATt , where T¢
— {[(Ta—Ts¢) * X¢] / LBM }. Minus because of Perpendicular. Fore from Mark (3).

©)
AT =={[(Ta—T¢) * Xi] / LBM }
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Draft Aft Corrected to Aft Perpendicular (4).

(4)
Tap:Ta +ATa:Ta+{ [(Ta—Tf)*Xa] /LBM}
Plus because of Perpendicular to Aft from Mark (5).
()
ATa =+ {[(Ta—Tf) *Xa] / LBM },
Where Length Between Marks (6).
(6)

(LBM) =LBP — ( Xf + Xa) =LBP —X;—Xa
6" Step. To calculate mean Draft on Perpendiculars Trap and determinate if there is

hogging ( +) or Sagging (—) (7).

(7)
Tfap = (Tap +Tfp)/ 2
7™ Step. To calculate: Tmm - mean Corrected Draft (8)
(8)
Tem= (Tp+2Tm+Tap) /4
8t Step. To calculate mean of means T (9).
9)

T:(Tfp+6Tmm+Tap)/8
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9t 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 (10).
(10)

100 -(Tap— Tfp)-LCF -TPC
LBP

1-st Corr. =

10t Step. To determinate 2" Corr. MTC = Moment for Trim 1 cm. Using Hydrostatic

Properties it is necessary to determinate by Interpolatio (11), (12), (13).

(11)
MTC+50cm) = The MTC for T(Mean of Means) and plus 50 centimeters (T + 50)
(12)
MTC(t -50cm) = The MTC for T(Mean of Means) and minus 50 centimeters ( T —50)
(13)

50 - TRIM?: [MTC - MTCp—
2-nd Corr. = [ e r-s0]

11% Step. To calculate the Displacement Corrected for Trim D; (14).

D¢ = the Displacement from Hydrostatic Properties determinated for T (Mean of Means)

by Interpolation

(14)
Dt = D(m) + 1-st Corr. + 2-nd Corr.

12t Step. To calculate density Correction D, , where y - measured Water Density, yt =

Table Density found from Stability Information Booklet (International Meaning) yt: = 1,025
t/cub. m) (15).

(15)

D, =Dt *(y—n)/n
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13% Step. To Calculate Final Displacements Do or D¢
Displacements Corrected for Density (16).

(16)
Do =Dt + D, or Dc = Dt + D,
7
Constant = Do — ( Phfo + Pmdo + Pio) — (Pow + Prw) — Lightship
(18)

Pcargo = Dc — ( Pnfo + Pmdo + Pio) — (Pbw + Prw) — 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
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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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