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 m/v "Gaz Energy";  
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ANNOTATION 

 

 

Master's thesis topic  Complex study and research stages of voyage of the ship 

"Gaz Energy", on the route Alexandria  Vlore.  

The Master's thesis contains 94 pages, 15 figures, 43 tables, 59 used sources.  

The study and research of the transition stages and the review of the study 

"Autonomous Vessels and Modern Navigation Systems" were carried out. The main 

issues of autonomous ships and how they use modern navigation systems are 

considered; the role of radars, electronic charts, AIS and ARPA on autonomous ships; 

automatic routing on autonomous ships; comparison: human navigator and navigation 

algorithms of autonomous ships; the role of automation and humans. 

Master's thesis exist:  

 given the main characteristics of the m/v "Gaz Energy";  

 are made assessment and planning of navigation passage;  

 transport's characteristics of cargo (propane) are studied in details, optimal 

cargo plan is done for current conditions;  

 seagoing conditions of the vessel are maiden and checked, diagrams of stability 

on a departure and arrival, general hull strength is done and checked; 

 maiden research "Autonomous Vessels and Modern Navigation Systems"; 

 carried out calculation of economical aspect's quality and expediency of ship's voyage;  

 chapter regarding security measures and civil defense on the vessel was 

considered.  

 

Key words: Safety of Navigation, Navigation, Cargo Plan, Stability, 

Convention, Autonomous Shipping, Profitability Level, MASS, Safety of Life, 

Standard Procedures. 
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1 

 

 

 

1.1   

 

  

1  "GAZ ENERGY" 

2  16500 cbm LPG/Ammonia/VCM Carrier

3  H9EP 

4 IMO  9458169 

5 Official  / MMSI  39248-PEXT-2 / 355238000 

6  2010, Hudong heavy machinery CO., Ltd

7  

BV I  HULL,  MACH, Liquefied Gas 

Carrier (-48 C, 5.5bar g, 0.972t/m3 ) type 2G, 

Unrestricted Navigation, AUT-UMS, VCS, IG 

8  Panama 
9  LPG New Ship Co.S.A. 

10  Naftomar 

11  (L) 155,0  

12 , (L ) 146,8  

13   23,1  

14 
  

 
15,4  

15  S=9,6  TT=9,8 W=9,4 F=9,8

16 
 

max) 

min) 

 
9,6  
3,6  

17 
 

 

0) 

 
26030  
8357  

18  ( W) 17674  
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MAN B&W 6S50MC-C x 1 Set; 
9480 kW 
MCR 127 r/min 

20 
 /  

Full Sea Speed  16,4 Load / 18,2 Ballast
Full Ahead  15,0 Load / 16,7 Ballast
Half Ahead  11,7 Load / 12,3 Ballast
Slow Ahead  8,0 Load / 9,1 Ballast
Dead Slow Ahead  4,5 Load / 5,4 Ballast 

21 

 
 

 
 

 
4 
5850 

 
22  Spade type, Semi-balanced 

23 

 

 
: 

Fax for Inmarsat  Furuno 
VHF  Furuno 

VHF DSC (encoder)  Furuno 

VHF DSC (watch receiver)  Furuno
MF/HF/ DSC  Furuno 
Navtex  Furuno 
EGC receiver  Furuno 
SSAS  Furuno 
Inmarsat C  Furuno  
Inmarsat F  Furuno  
V-SAT  Intellian 

EPIRB 406/121,5 MHz  Kannad 
SART 9,2-9,5 GHz  McMurdo 

24 
(GRT) 

 
151314 

25 
(NRT) 

 
4782 

26 
 

 

 
24,5  
6  

27 
 

LCG from AP  64,163  
TCG off. CL  - 0,028  
KG above BL  10,140  



11

1.2 -   

 

     

 . 1.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.1    
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 1.2    "GAZ ENERGY" 
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1.3   

 

3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3     

 

 

1.4  

 

  

   

1 2 3 4

1 Radars (X&S-Bands) Furuno RTR-047/0469 

2 GPS / DGPS Furuno GP-150

3 Echo Sounder Furuno FE-700

4 ECDIS  SevenCs eGlobe G2

5 Gyro Compass Cplath Navigat-10 
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1 2 3 4

6 Magnetic Compass Cplath Reflectal / Type 12

7 Dopler Speed Log Furuno DS-80 

8 Weather Facsimile Receiver Furuno Fax-408

9 Autopilot Cplath Navipilot-4000

10 VDR Furuno VR-3000 

11 AIS Furuno FA-150

 

 1.3   

  95% 

Radars (X&S-Bands) 

Furuno 

 
1% of the maximum range of 

the scale in use, or 15 m, 
whichever is the greater

  

GPS / DGPS 

Furuno 
 21 3 m

Echo Sounder 

Furuno 
 

Gyro Compass 

Cplath 
 )

Magnetic Compass 

Cplath 
  

Dopler Speed Log 

Furuno 
 1% or 0,1 kn., whichever is the greater

 

 

1.5  

 

Damage Control Plan"), 

, .  
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2 

 

 

 

2.1 

 

   

 

  

(SOLAS-74), " "; 

 

- VIII; 

  1999  "  ";

 

 1998  

 Bridge Procedures Guide, 5th Edition, 2016; 

 Bridge Team Management, 2nd Edition, 2004. 

 

).   

).   

III).   

IV).   

 

: 

 ;

  

 

 

 

 



16

 

 

 

"Passage Plan Appraisal . 

"Catalogue of Admiralty Charts and Publications".  

  

 

2.1  i    

   

Admiralty 3119 Mina' Al Iskandariyah (Port of Alexandria) 28.02.2019 

Admiralty 302 Approaches to Al Iskandariyah (Alexandria) 21.01.2021 

Admiralty 2681 
Approaches to Al Iskandariyah (Alexandria) and 

Khalij Abu Qir 
11.02.2021 

Admiralty 2574 Ras el Dab'a to Masabb Dumyat (Damietta Mouth) 11.02.2021 

Admiralty 3400 Ra's Al Muraysah to El Iskandariya 29.02.2024 

Admiralty 183 Ra's at Tin to Iskenderun 29.02.2024 

Admiralty 1091 Nisos Kriti 17.07.2014 

Admiralty 3681 Kriti-Western Part 17.07.2014 

Admiralty 1092 Western Approaches to the Aegean Sea 17.07.2014 

Admiralty 189 Nisida Sapientza to Nisos Paxoi 17.08.2017 

Admiralty 203 Nisos Zakynthos to Nisos Antipaxoi 20.03.2014 

Admiralty 188 
Entrance to the Adriatic Sea including Nisos 

Kerkyra 
02.01.2020 

Admiralty 205 Approaches to Nisos Kerkyra and Nisoi Paxoi 26.08.2021 

Admiralty 1590 Ports in Albania 17.02.2022 

Admiralty 186 Vlore to Bar and Brindisi to Vieste 02.01.2020 
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 ADLRS 3  

2.2. 
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2  

  
 

 
 

1 OLYMPIA 

1:15 000 000  

49 N. 23 W   45 N. 42 E 

23 N. 7 W    21 N. 35 E 

Surface analysis 

24 h surface prognosis 

48 h surface prognosis 

0845(06) 

0857(06) 

0909(06) 

 

ADLRS 5 

 2.3. 

 

3   

  
-

NAVAREA 
NAVTEX  NAVAREA 

1 Alexandria  Vlore III 

[N] Al Iskanderiyah 

SPAIN

[H] Irakleon 

[K] Kerkra 

[V] Sellia Marina 

 

 ADLRS 6  

r  

     

 

  2.2. 
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.  

 

, ASD  Pilot Charts.  

 

2 ASD.

 

2.4  " " 

 NP 49 NP 47

hPa 1013 1016 

 

 1 2

N 16 20

NE 2 4

E 1 5

SE 2 7

S 3 10

SW 3 5

W 15 19

NW 55 21

kts 10 7

 3 10

" 
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5   

 NP 49 NP 47 

 25 23

 27 25

 69 76

 1 1

nm, % 95 93

oktas 2 3

   

 , t/m3 1,025 1,025

 
 

 E / SE S / SE

kts.   

 50-75 < 50

 

Alexandria  Vlore  

 

 

 

ASD, ADLL, Ports and Terminal Guide

ALEXANDRIA (EGYPT) 

 '
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'

 

Bughaz El Kebir Great Pass   

 El Iskandariya Harbour.  . 

 87/5  ., 5-  

 

W 

  

E

-

 

 

VHF Ch. 67. 

 25' WNW Great Pass 
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Beacon  31 ,0  

  . 

 2, 5 

  El Meks High Light.

 

 

 

- -

 . 

VLORE (ALBANIA) 

 

PIA Vlore 1  SE  Kepi I Treportit. 

  

'

 

 

 

 

 

 

 

 

 

 

 

 

 

4    
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8,

  . 
3 6".

 

 

1. 

. 

3. 

Brindisi . 

4. 

. 

. 

.   

      

-

 -

 

  ADRIREP  

- .  

 Brindisi Ch. -25N /41-30N;

 . -30N /42-00N; 

 . -00N /43-20N; 

 . -20N /44-30N; 

 Vlore 2 VHF. 
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6   

 Name 
Position 

Characteristics Range 
  

1 El Agamy Racon 'N 'E Fl(2) 15.0s 15 nm 

2 N. Strofadhes 'N 'E Fl(2) 15.0s 17 nm 

3 N. Othonoi 'N 'E Fl 10.0s 21 nm 

4 C D'Otranto 'N 31,1'E Fl 5.0s 18 nm 

5 Sazan Southern Lighthouse ,3'N ,1'E Fl.R 3.0s 10 nm 

 

 

2.3   

 

 

 

 

 

"Ocean Passages for the World" 
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5   Vlore  
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2.3.3   

 

 

7). 

  / 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.6  Alexandria  Vlore 

 

 

 

 

 

 

Nautical 
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ZT 

   

ZT, 

ZT). 

  

ZN

 

ZN = arctg (sin t / (tg    )). 

LMT

 

Correct LMT = LMT for  +  correction +  correction. 

 

GMT = Correct LMT . 

 

ZT = GMT ZD. 

  2.7. 

 

7   

 

Date 

2024 

 

Twilight 

(ZT) 

SUN ( )  

Twilight 

(ZT) 

MOON ( )

Sunrise 

(ZT) 
ZN 

Sunset 

(ZT) 
ZN 

Moonrise 

(ZT) 

Age

(day)

Moonset

(ZT)

03/05 03:59 04:43  20:10  21:02 18:17 25 03:46 

04/05 03:56 04:41  20:12  21:27 19:16 26 04:32 

05/05 03:54 04:39  20:14  21:28 20:01 27 05:27 
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  (LW)    

Alexandria  2.8 Vlore ( 9)   2.7, 2.8.

 
8  Alexandria  

 

 

7  Alexandria  

Standard Port: Gibraltar 1770       

Secondary Port: Alexandria 1992 Date: 03/05 Time Zone +0300

 TIME HEIGHT   TIME HEIGHT  

Standart Port LW HW LW HW Range  LW HW LW HW Range

 0226 0909 0.43 0.75 0.32  1528 2140 0.44 0.76 0.32 

Seasonal Change Standart port 0.0 0.0   Standart port 0.0 0.0  

DIFFERENCES 0455 0430 +0.1 0.6   0455 0430 +0.1 0.6  

Seasonal Change Secondary Port     Secondary Port    

Secondary Port 2131 0439 0.53 0.15   1033 1710 0.54 0.16  

Duration 0708     0637   
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9  Vlore 

 

8  Vlore 

 

 

2.  

 

 , 

Alexandria  Vlore   . 

Standard Port: Vlore       

   Date: 06/05 Time Zone +0200

 TIME HEIGHT   TIME HEIGHT

Standart Port LW HW LW HW Range  LW HW LW HW Range 

 0654 1224 0.33 0.42 0.09  1934 0205 0.31 0.44 0.13 

Duration 0530     0629  
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3.1  

 

  

  C3H8  

" "  

 

.  

   

(1 -20  

 3. 

.   

 42,1  

 (760 .

 

P  =  = 3  

  3. 
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   3. 

 3. 

  

 3. 

. 

-

3

200 3 9 3

 

 

 

  

 

 

 

. 
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3 

IG  Code  

     

 0,5082 1978 2G/2PG  10000 6000 

 

:   

 

(International Code for the Construction and Equipment of 

Ships carrying Liquefied Gases in Bulk (IGC Code)); 

 

(A Guide to Contingency Planning for the Gas 

Carrier Alongside and Within Port Limits); 

   

Gas Handling Principles on Ships and in Terminals (SIGTTO)); 

 International 

Convention for the Safety of Life at Sea (SOLAS)); 

 

(International Convention for the Prevention of Pollution from Ships 

(MARPOL 73/78)). 
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3.2 

 

 

-

" ". 
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" " (Changing Grades Guidelines). 

 Oxygen Content

 

Dew Point)  

 -

-

 

 Last Cargo Contents). 

 

2 

 2 
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 "Pre Arrival"  

"Pre Arrival" 

(Cargo "Line Up"  

 

-  

 

 Bill of Lading

 

 

 

 

"Copy" "Non Negotiable"
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  Certificate of Quality

 

 Certificate of Quantity

 

 Certificate of Origin

 

 Time Sheet

 

 Cargo Manifest
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ading) 

 

 

 

Date Interchange for Admin

. 
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3.3  

 

p

 

  

p 

 

Alexandria  Vlore   

 

  

 

p = 26030,1  

  

W = p  0, 

: 0  ,  

W = 26030,1  8357,3 = 17672,8 . 

: 

t  = S / ( 24) + t , 

: V   

 S  ; 

 t    

55,8 

 t  = 2,33 . 

 

t  = Qi / M, 

: Qi    

 M  , /  

t  =  6756 / 6000 = 1,13 . 
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: 

  . 

 

  , 

:   

 

P  = q   + t ), 

P  = q   + t ), 

P  = q   + t ), 

: q , q , q   

 

 t    

1 . 

P  = 24,5 2,33 + 1) = 81,6 ; 

P  = 5 2,33 + 1) = 16,7 ; 

P  = 0,12 2,33 + 1) = 0,4 ; 

 = 81,6 + 16,7 + 0,4 = 98,7 . 

: 

  , 

P  = q  t , 

P  = q  t , 

P  = q  t , 
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: q , q , q   

 

P  = 6 1,13 = 6,8 . 

P  = 5 1,13 = 5,7 . 

P  = 0,03 1,13 = 0,03 . 

 = 6,8 + 5,7 + 0,03 = 12,53 . 

 = 98,7 + 12,53 = 111,23  

 

 

817,2 68,7 

167,0 42,4      = 1095,3 . 

57,1  ,  0,3  

 

 = W  (P  + Pconst); 

: Pconst  . 

 = 17672,8  1095,3  255,0 = 16322,5 . 

  

 6756  

  (  

3.2. 

 
    

 

 
Qi 

 

 
Ui 
3/  

, 
  

Vi, 3
 

    
 6756 0,5082 13293,98 
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3.4  

 

 

): 

 = Wi / Wc, 

: Wi  - 3; 

 Wc  3; 

 n   

- i) 

-

): 

Qi = Ki  . 

3    

 i , 3 

 
Ki Qi,  

N .1 Cargo Tank (P) 2524,0 0,15540 1049,8 
N .1 Cargo Tank (S) 2522,1 0,15528 1049,1 
N .2 Cargo Tank (P) 2802,0 0,17251 1165,5 
N .2 Cargo Tank (S) 2799,4 0,17235 1164,4 
N .3 Cargo Tank (P) 2798,3 0,17229 1164,0 
N .3 Cargo Tank (S) 2796,4 0,17217 1163,2 

: 16242,2 1,0 6756 
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3.5  

 

 

 2.  

  847,7  

 . 

  Alexandria (Egypt). 3. 

   

 

  

Al-Iskandariya  

  - - - -

 

 0800  1600  

  Vlore (Albania).  3. 

   

2,1  

    

  

  

  

25  

 '  00 00 

.   
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4.1  

 

"

"

" ". 

 

 " " "+". " ", "+". 

4.2.  

 

   

 
 

 

 

 

  

 y z Mx My Mz 

1 2 3 4 5 6 7 8 9 

 (HFO)  = 0,98 3 

No.1 H.F.O. T (P) 404,3 236,1 133,939 -3,357 6,602 31623 -793 1559 

No.1 H.F.O. T (S) 404,3 231,9 133,932 3,334 6,541 31059 773 1517 

No.1 H.F.O. T (C) 269,8 98,5 134,792 0,038 7,200 13277 4 709 

No.2 H.F.O. T (P) 111,7 82,3 27,882 -7,542 5,955 2295 -621 490 

No.2 H.F.O. T (S) 202,3 75,8 27,809 7,402 5,756 2108 561 436 

No.1 HFO Sett. T. 25,0 23,4 29,550 7,337 12,100 691 172 283 

No.2 HFO Sett. T. 25,0 22,4 25,050 7,337 12,000 561 164 269 

No.1 HFO Serv. T. 25,0 23,9 28,050 7,338 12,150 670 175 290 

No.2 HFO Serv. T. 25,0 22,9 26,550 7,337 12,050 608 168 276 

HFO: 817,2 101,43 0,74 7,13 82892 603 5829 
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4.1 

1 2 3 4 5 6 7 8 9 

(DO)  = 3 

DO T. 104,5 50,8 27,196 -8,940 11,665 1382 -454 593 

DO Sett. T. 14,9 10,1 29,175 -7,000 10,100 295 -71 102 

DO Serv. T. 9,9 7,8 27,300 -7,000 10,250 213 -55 80 

DO: 68,7 27,51 -8,44 11,28 1890 -580 775 

 (LO)  = 3 

ME LO Sump. T 15,4 5,8 20,175 0 0,750 117 0 4 

ME LO Stor. T. 17,3 7,4 8,743 7,524 9,994 65 56 74 

ME LO Sett. T. 17,1 6,1 11,220 7,856 9,726 68 48 59 

GE LO Stor. T. 10,9 4,6 6,361 6,779 10,055 29 31 46 

GE LO Sett. T. 8,4 2,7 4,602 6,472 10,166 12 17 27 

No.1 Cyl.O. Stor.T. 19,8 7,9 28,800 -2,100 13,350 228 -17 105 

No.2 Cyl.O. Stor.T. 19,8 7,9 28,800 2,100 13,350 228 17 105 

LO: 42,4 17,62 3,58 9,91 747 152 420 

(FW)  = 3 

F.W.T. (P) 97,7 75,0 0,079 -6,195 11,406 6 -465 855 

F.W.T. (S) 97,7 75,0 0,079 6,195 11,406 6 465 855 

Dist.W.T. 26,2 17,0 12,429 -6,817 7,317 211 -116 124 

FW: 167,0 1,34 -0,69 10,98 223 -116 1834 

: 1095,3 78,29 0,05 8,09 85752 59 8858 

 
2   

 
 

 

 

 

  

 y z Mx My Mz 

1 2 3 4 5 6 7 8 9 

 (HFO)  = 0,98 3 

No.1 H.F.O. T (P) 404,3 236,1 133,939 -3,357 6,602 31623 -793 1559 
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4.2 

1 2 3 4 5 6 7 8 9 

No.1 H.F.O. T (S) 404,3 231,9 133,932 3,334 6,541 31059 773 1517 

No.1 H.F.O. T (C) 269,8 41,4 134,792 0,038 6,400 5580 2 265 

No.2 H.F.O. T (P) 111,7 82,3 27,882 -7,542 5,955 2295 -621 490 

No.2 H.F.O. T (S) 202,3 75,8 27,809 7,402 5,756 2108 561 436 

No.1 HFO Sett. T. 25,0 23,4 29,550 7,337 12,100 691 172 283 

No.2 HFO Sett. T. 25,0 22,4 25,050 7,337 12,000 561 164 269 

No.1 HFO Serv. T. 25,0 23,9 28,050 7,338 12,150 670 175 290 

No.2 HFO Serv. T. 25,0 22,9 26,550 7,337 12,050 608 168 276 

HFO: 760,1 98,93 0,79 7,08 75195 601 5385 

(DO)  = 3 

D.O.T. 104,5 50,8 27,196 -8,940 11,665 1382 -454 593 

DO Sett. T. 14,9 10,1 29,175 -7,000 10,100 295 -71 102 

DO Serv. T. 9,9 7,8 27,300 -7,000 10,250 213 -55 80 

DO: 68,7 27,51 -8,44 11,28 1890 -580 775 

 (LO)  = 3 

ME LO Sump. T 15,4 5,8 20,175 0 0,750 117 0 4 

ME LO Stor.  T. 17,3 7,1 8,743 7,524 9,994 62 53 71 

ME LO Sett.  T. 17,1 6,1 11,220 7,856 9,726 68 48 59 

GE LO Stor.  T. 10,9 4,6 6,361 6,779 10,055 29 31 46 

GE LO Sett.  T. 8,4 2,7 4,602 6,472 10,166 12 17 27 

No.1 Cyl.O. Stor.T. 19,8 7,9 28,800 -2,100 13,350 228 -17 105 

No.2 Cyl.O. Stor.T. 19,8 7,9 28,800 2,100 13,350 228 17 105 

LO: 42,1 17,67 3,54 9,90 744 149 417 

(FW)  = 3 

F.W.T. (P) 97,7 75,0 0,079 -6,195 11,406 6 -465 855 

F.W.T. (S) 97,7 63,3 0,116 6,125 11,289 7 388 715 

Dist.W.T. 26,2 17,0 12,429 -6,817 7,317 211 -116 124 
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4.2 

1 2 3 4 5 6 7 8 9 

FW: 155,3 1,44 -1,24 10,91 224 -193 1694 

 : 1026,2 76,06 -0,02 8,06 78053 -23 8271 

 
4.3.  

 

  

 

m 

 

V 
3 

  

 y z Mx My Mz 

N .1 Cargo Tank (P) 1049,9 2065,9 111,161 -4,086 7,370 116708 -4290 7738 

N .1 Cargo Tank (S) 1049,1 2064,3 111,161 4,086 7,370 116619 4287 7732 

N .2 Cargo Tank (P) 1165,5 2293,4 79,500 -4,706 7,372 92657 -5485 8592 

N .2 Cargo Tank (S) 1164,4 2291,2 79,500 4,706 7,371 92570 5480 8583 

N .3 Cargo Tank (P) 1163,9 2290,2 46,500 -4,706 7,372 54121 -5477 8580 

N .3 Cargo Tank (S) 1163,2 2288,9 46,500 4,706 7,371 54089 5474 8574 

: 6756,0 13293,9 77,97 0,00 7,37 526764 -11 49799 

 
4.4. 

 
  

 

 

 

 

 

  

 y z Mx My Mz 

1 2 3 4 5 6 7 8 9 

F.P.T. 335,8 335,8 143,805 0,000 5,197 48290 0 1745 

No.1 TS W.B.T.(P) 362,4 362,4 112,833 -9,724 14,150 40891 -3524 5128 

No.1 TS W.B.T.(S) 362,4 362,4 112,833 9,724 14,150 40891 3524 5128 

No.2 TS W.B.T.(P) 357,3 357,3 80,014 -9,742 14,150 28589 -3481 5056 

No.2 TS W.B.T.(S) 357,3 357,3 80,014 9,742 14,150 28589 3481 5056 

No.3 TS W.B.T.(P) 349,0 296,7 49,953 -9,861 13,925 14821 -2926 4132 
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4.2 

1 2 3 4 5 6 7 8 9 

No.3 TS W.B.T.(S) 349,0 349,0 46,961 9,742 14,135 16389 3400 4933 

No.1 DS W.B.T.(P) 208,0 208,0 121,952 -5,711 2,670 25366 -1188 555 

No.1 DS W.B.T.(S) 205,5 205,5 122,002 5,763 2,693 25071 1184 553 

No.2 DS W.B.T.(P) 354,2 354,2 105,199 -6,826 1,569 37261 -2418 556 

No.2 DS W.B.T.(S) 350,3 350,3 105,101 6,889 1,580 36817 2413 553 

No.3 DS W.B.T.(P) 409,2 409,2 87,332 -7,429 1,439 35736 -3040 589 

No.3 DS W.B.T.(S) 409,2 409,2 87,332 7,429 1,439 35736 3040 589 

No.4 DS W.B.T.(P) 341,2 341,2 70,848 -7,429 1,439 24173 -2535 491 

No.4 DS W.B.T.(S) 341,2 341,2 70,848 7,429 1,439 24173 2535 491 

No.5 DS W.B.T.(P) 405,3 405,3 54,436 -7,397 1,444 22063 -2998 585 

No.5 DS W.B.T.(S) 405,3 405,3 54,436 7,397 1,444 22063 2998 585 

No.6 DS W.B.T.(P) 252,2 252,2 38,548 -6,457 1,462 9722 -1628 369 

No.6 DS W.B.T.(S) 252,2 252,2 38,548 6,457 1,462 9722 1628 369 

: 6354,7 82,83 0,07 5,90 526363 465 37463 

 

5   

 

 

 

 

  

 y z Mx My Mz 

 8357,3 64,163 -0,028 10,14 536229 -234 84743 

Constanta 255,0 89,45 -0,855 14,55 22810 -218 3710 

 1095,3 78,29 0,05 8,09 85752 59 8858 

 6756,0 77,97 0,00 7,37 526764 -11 49799 

 6354,7 82,83 0,07 5, 90 526363 465 37463 

: 
22818,3 74,41 0,00 8,09 1697918 61 184573 
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6   

 

 

 

 

  

 y z Mx My Mz 

 8357,3 64,163 -0,028 10,14 536229 -234 84743 

 255,0 89,45 -0,855 14,55 22810 -218 3710 

 1026,2 76,06 -0,02 8,06 78053 -23 8271 

 6756,0 77,97 0,00 7,37 526764 -11 49799 

 6354,7 82,83 0,07 5,90 526363 465 37463 

: 
22749,2 74,30 0,00 8,09 1690219 -21 183986 

 

 

 

 

 

 

 

 

 

 

 
 

    "GAZ ENERGY" 
 

 

4.2  
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 4.7      

 

  

 

  

 D 22818,3 22749,2 

 xg 74,41 74,30 

3 V = D / 22262 22194 

3 1,025 1,025 

 T 8,59 8,57 

 M  319,3 318,7 

 xc 74,47 74,48 

 xf 71,14 71,18 

 zm 10,17 10,17 

  0,761 0,761 

 d=D(xg xc)/(100M ) -0,04 -0,13 

 T =T+(L  xf) d/L 8,57 8,50 

 T  = T   d 8,61 8,63 

 

 mh 

mh 

 

 

8   

 mh,  

1 

No.1 H.F.O. T (P) 179 
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4.8 

1 

No.1 H.F.O. T (S) 179 

No.1 H.F.O. T (C) 54 

No.2 H.F.O. T (P) 48 

No.2 H.F.O. T (S) 58 

D.O.T. 71 

F.W.T. (P) 188 

F.W.T. (P) 188 

N .1 Cargo Tank (P) 704 

N .1 Cargo Tank (S) 704 

N .2 Cargo Tank (P) 919 

N .2 Cargo Tank (S) 919 

N .3 Cargo Tank (P) 919 

N .3 Cargo Tank (S) 919 

No.3 TS W.B.T.(P) 259 

mh 6308 

 

9   

 

  

 

  

 D 22818,3 22749,2 

 zg0 8,09 8,09 

 zm 10,17 10,17 

  h0 = zm  zg0 2,08 2,08 

 h = mh / D 0,28 0,28 

 zg = zg0 + h 8,37 8,37 

 h = h0  h 1,80 1,80 

  57,3 My/( ) 0,09 -0,03 
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4.3  

 

. 

 

10   

 

  

 

  

 D 22818,3 22749,2 

 zg 8,37 8,37 

 zg
max 10,02 10,02 

 

zg < zg
max . 

 

 

4.4  

 

-Curves of Stability).  

l  

 

 

l  = zg sin . 

 

l = l   l . 
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1   

D  22818,3 

zg0  8,09 

zm  " ") 0,00 

zg = zg0 + h  8,37 

 = 0,1745  

 
 l  

sin  zg   

l = l   zg sin  

-
 

-
 

-
 

 

0 0,00 0,000 0,000 0,000 1 0,000 1 0,000 

10 1,777 0,174 1,456 0,321 4 1,284 3 0,963 

20 3,575 0,342 2,863 0,712 2 1,424 3 2,136 

30 5,412 0,500 4,185 1,227 4 4,908 1 1,227 

40 7,089 0,643 5,382 1,707 1 1,707 30 4,326 

50 8,167 0,766 6,411 1,756 40 9,323  

60 8,752 0,866 7,248 1,504 a0-40 323/3 
= 0,542 

a0-40 = 4,326/8 
= 0,283 

70 8,948 0,940 7,868 1,080 
a30-40 = 0,542  0,283 = 0,259 

 
2   

D  22749,2 
zg0  8,09 

zm  " ") 0,00 

zg = zg0 + h  8,37 

 = 0,1745  
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4.12 

 
 l  

sin  zg   

l = l   zg sin  

-
 

-
 

-
 

 

0 0,00 0,000 0,000 0,000 1 0,000 1 0,000 

10 1,777 0,174 1,456 0,321 4 1,284 3 0,963 

20 3,575 0,342 2,863 0,712 2 1,424 3 2,136 

30 5,413 0,500 4,185 1,228 4 4,912 1 1,228 

40 7,092 0,643 5,382 1,710 1 1,710 30 4,327 

50 8,172 0,766 6,411 1,761 40 9,330  

60 8,756 0,866 7,248 1,508 a0-40 
0,543 

a0-40 = 
= 0,283 

70 8,951 0,940 7,868 1,083 
a30-40 = 0,543-0,283 = 0,260 

 
( ) 

( . . 4.3). 
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 4.13. 

 

 4.13    

 

  

 

  

1 2 3 4 

 D 22818,3 22749,2 

 T 8,59 8,57 

 h  1,80 1,80 
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4.13 

1 2 3 4 

2 Av  2029,8 2032,8 

 z  7,86 7,87 

 zv = z + T/2 12,16 12,16 

 lw1=0,504 Av zv / (g D) 0,055 0,056 

 lw2 = 1,5 lw1 0,083 0,084 

 100 A  / (L B) 0,960 

 k 0,981 

 B/T 2,69 2,7 

 X1 0,951 0,950 

 0,761 0,761 

 X2 1,000 1,000 

 
=0,373+0,023B/T

0,043L/100 
0,372 0,372 

 T  = 2 c B /  12,8 12,8 

 S 0,0602 0,0602 

 r = 0,73 + 0,6 (zg  T) / T 0,715 0,716 

 r = 109 k X1 X2  21,1 21,1 

 f 65,6 65,7 

  d= arctg(2(H  T) / B) 30,5 30,6 

 0 1,8 1,8 

 1 = r  0 19,3 19,3 

b  b 50 50 

" " -  a 0,138 0,138 

"b" -  b 0,787 0,787 

 K = b / a 5,70 5,70 
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" " "b". 

" " "b" 

" " "b" 

 a0 40. 

 1  2  

 

 4.14  " " "b"  

1 = ( 1+1,5 0)/4 = (19,3 1,8)/4 = 5,5          1  = 5,5 ,0960  

2 = ( b  1,5 0)/4 = (50 1,8)/4 = 11,85        2  = 11,85 ,2068  

ai ki ai i bi ki bi i 

a1 =0,763 1 0,763 b1 =0 1 0 

a2 =0,543 4 2,172 b2 =0,400 4 1,600 

a3 =0,345 2 0,690 b3 =0,950 2 1,900 

a4 =0,172 4 0,688 b4 =1,562 4 6,248 

a5 =0 1 0 b5 =1,673 1 1,673 

a = 4,313 b = 11,421 

  

 
5  " " "b"  

1 = ( 1+1,5 0)/4 = (19,3 1,8)/4 = 5,5          1  = 5,5 ,0960  

2 = ( b  1,5 0)/4 = (50 1,8)/4 = 11,85        2  = 11,85 ,2068  

ai ki ai i bi ki bi i 

a1 =0,764 1 0,764 b1 =0 1 0 

a2 =0,544 4 2,176 b2 =0,400 4 1,600 

a3 =0,346 2 0,692 b3 =0,949 2 1,898 

a4 =0,173 4 0,692 b4 =1,562 4 6,248 

a5 =0 1 0 b5 =1,677 1 1,677 

 a = 4,324  b = 11,423 
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4.6  

 

 

 

 4.16     

 

 

-

 

 
. 

(YES/NO) 
-

 
  

    : 

 30  0,283 0,283 YES 

0  40  0,542 0,543 YES 

 30-40  0,259 0,260 YES 

 l30  1,227 1,228 YES 

 m  46,0 46,0 YES 

 h > 0,15 1,80 1,80 YES 

 K  5,70 5,70 YES 

 0 ,9 1,8 1,8 YES 

 
 

 

 

4.7    
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. 

SF 

BM  4.17. 

 

 4.17   

 

 

,  

 

SF,  

 

SFsea, 

% 

SF, 

 

BM, 

 

BMsea,

% 

.BM, 

 

1 2 3 4 5 6 7 8 

5 3,000 3856 48,2 8000 12015 12,0 100000 

13 7,800 5464 54,6 10000 34592 23,1 150000 

31 21,300 4581 30,5 15000 111422 44,6 250000 

35 24,300 3975 26,5 15000 124339 49,7 250000 

43 30,300 6811 35,9 19000 154517 31,6 489400 

52 37,050 -2018 10,1 -20000 171874 29,7 578400 

53 37,800 5009 25,1 20000 173002 29,9 578400 

54 38,550 11991 60,0 20000 179384 31,0 578400 

75 54,300 -7580 32,3 -23500 199965 30,8 650000 

76 55,050 -67 0,3 -23500 197103 30,3 650000 

77 55,800 7447 29,8 25000 199877 30,8 650000 

87 63,300 295 1,3 23500 227091 34,9 650000 

96 70,050 -6567 26,9 -24500 207911 32,0 650000 

97 70,800 659 2,6 25000 205701 31,6 650000 

98 71,550 7884 31,5 25000 208911 32,1 650000 

119 87,300 -10005 40,8 -24500 192082 29,6 650000 

120 88,050 -2538 10,4 -24500 187385 28,8 650000 

121 88,800 4900 19,6 25000 188277 29,0 650000 

131 96,300 -3660 15,6 -23500 192168 29,6 650000 

140 103,050 -11420 44,8 -25500 142002 22,5 631900 
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4.17 

1 2 3 4 5 6 7 8 

141 103,800 -4295 16,8 -25500 136115 21,5 631900 

142 104,550 2829 11,5 24500 135571 21,5 631900 

163 119,950 -12797 64,0 -20000 47017 10,7 440300 

164 120,650 -6411 32,1 -20000 40308 9,2 440300 

165 121,350 0 0,0 20000 38061 8,6 440300 

178 130,450 -5300 37,8 -14000 12650 4,0 315700 

191 139,550 749 7,5 10000 -1379 0,9 200000 

 
: -  (64,0%) 163 . 

: 227091  (34,9%) 87 .  

. 
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5 

 

 

 

5.1   

 

 

 

.  

 

MASS (Maritime Autonomous Surface 

IMO). 

. 

 

 GNSS (Global Navigation Satellite Systems)  

; 

 AIS (Automatic Identification System)  

; 

 LIDAR  

; 

  

 ; 
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 INS (Inertial Navigation System)  

; 

  

 

 : 

 Yara Birkeland  

 

 Mayflower Autonomous Ship  

 

 Sea Hunter   

 

 . 

 

 

.  

 

 - ;  

  ;  

 ; 

  

. -

 

 

. 

.  
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5.2  

 

. RADAR 

 

 '

 

 

 

. ECDIS (Electronic Chart Display and 

Information System)  

 

 

 

  

  

  

  

'
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AIS (Automatic Identification System)  

 

 

  

 

 

  

  

COLREG). 

ARPA (Automatic Radar Plotting Aid)  

  

  

 

 

  

  

-

 

.  
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.  

 

 

 

5.3  

 

.  

 

 

AI

 

 

1). .  

  

 

   

   

 AIS   

  '  

2). . 
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(

 

3). . 

 

 

AI-

 

4). . 

'

 

 

AIS   

 

 

5). . 

 

 . 
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. 

 

 

.  

 

 

 

 

5.4 -

 

 

 

 

-  

:  

 

 

 

 

 

 

 

  



68 

: 

   

 

  

 

  

  

 

: 

 

 

 

 

 

 

 

 

  24/7. 

: 

  

 

 '
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5.1   

 -   

 
  

 
  

   

 
  

 
 

  

 
  

 
  

 

. -
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5.5   

 

 

 

 

1). .  

 

:   

2). . 

 

 

: 

 . 

3). . 

 

:  

4). . 

 

:  

5). . 

 

:  
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1). . 

 

 

  

2). . 

 

 

 

3). . 

 

4). . 

 

 

5). . 

 

  

. 

 

 

-
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6.1    

 

   

 

 . "Gaz Energy"

Alexandria Vlore 6.1. 

 

6.1   

 
 

   

1 2 3 4 5 

1  w  17674

2  Gp  1095,3

3  L  847,7

4 
 

 
 

 
 
 6756,0

5  f  25

6  M   10000

7    6000 

8  V   15,0 

9  V   10

10  

 

 

q  

q  

 

 

 

24,5 

6,0
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6.1 

1 2 3 4 5 

11 
 

 

 

 

 

 

480 

600  

12   $ 3385800 

13   % 10

14    15

15    15

16  t   0,1

17   t   -

18  R   2500 

19  R   300 

20  R   240 

21  R  $ 18300

22  R   280 

23  R   250 

24    600000

25   $ 17000

 

 

. 

 1. :           

= w  G , (6.1)

 = 17674  1095,3 = 16579 . 

2. :    

   ,     (6.2)

:    365 ; 

 = 365  . 
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3. : 

  :            

,    (6.3)

t  = 837,1 / (15,0  24) = 2,4  

  :      

  (6.4)

t  = 6756,0 / 10000  + 6756,0 / 6000 = 1,8 . 

   :                      

t  = t  + t ,        (6.5)

t  = 2,4 + 1,8 = 4,2  

4. : 

  -  :                 

 =  6756,0  837,1 = 5655448 - . 

  -  : 

L = 17672,8  837,1 = 14793901 - . 

5.  ($ ):     

 = ,          (6.6)

= 6756,0  25 = 168900 . 

6. : 

    

R =R +R +R +R +R +R +R +R /t +R +R .   (6.7)

   (R  ) 2500 . 

  (R ) :     

R  = n         (6.8)

: n    15 

R  = 20  12 = 240 . 
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  (R  

,   (6.9)

: n    

 t    

R  = ((17000 + 600000) / 5) / 350 = 353 . 

 (R  ) : 

                    ,        (6.10)

R  = (3385800  0,1) / 350 = 967 . 

  (R ) : 

                          ,        (6.11)

:   ; 

R  = (3385800  0,02) / 350 = 193 . 

  (R ,) 350 . 

 , $  (R ) 240 . 

  (R )  18300 . 

  (R ) 280 . 

  (R ) 250 . 

(6.7) 

: 

R  = 2500 + 240 + 353 + 967 + 193 + 350 + 240 + 18300  / 4,2 + 280 + 250 = 9730 .

7. -  : 

R = R   k ,          (6.12)

: k   -

    

R  = 9730  0,02 = 195 . 
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8. : 

R   = R  + R               (6.13)

R   = 9730 + 195 = 9925 . 

9. :

= R   t             (6.14)

 = 9925  4,2 = 41685 . 

10. : 

 : 

R  = k   q                   (6.15)

R   = k   q                (6.16)

: k   

 = 1,85-1,15. 

R  = 1,1  26,0  480 = 13728 . 

 

R  = k   q                (6.17)

R = 1,1  6,0  600 = 3960 . 

  : 

 = (R    t ) + (R    t )    (6.18)

 = 13728  2,4 + 3960  1,8 = 40075 . 

11. : 

  = + R               (6.19)

 = 41685 + 40075 = 81760 . 

12. : 

           (6.20)

 = 168900  81760 = 87140 . 

"Gaz Energy" Alexandria Vlore 

  87140  
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  :

1. :     

,     (6.21)

 = 350 / 365 = 0,959. 

2. :   

,     (6.22)

 = 6756,0 / 16579 = 0,408. 

3. :  

,     (6.23)

V  = 847,7 / 2,4 = 349. 

4. :    

;     (6.24)

 = 2,4 / 4,2 = 0,571. 

5. :

  ,        (6.25)

 = 0,408  349  0,571 = 81,305832. 

6.  - :    

/ t  ,         (6.26)

168900 / 4,2 = 40214 $/  

7. : 

S  .         (6.27)

S  = 81760./6756,0 = 12,10 . 

8. - : 

S -  .         (6.28)

S -  = 81760./ 5655448 = 0,0144569  - . 
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9. : 

S -  = ./t         (6.29)

S -  = 81760 ./ 4,2 = 19467  . 

10.   

                                          (6.30)

= 168900 / 81760 = 2,07. 

   

   

. 

 

 

6.3 ,  

 

  

   :

  1. :  

  / tp     (6.31)

 = 350  / 4,2 = 83,33. 

  2. :  

     (6.32)

 = 6756,0  83,33 = 562977 . 

  3. : 

     (6.33)

 = 5655448  83,33 = 471268482 - . 

  4. :  

 .     (6.34)

 = 168900  83,33 = 14074437   

  5. :  

= R .      (6.35)

= 81760  83,33 = 6813061 . 
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6. : 

      (6.36)

87140  83,33 = 7261376 . 

7.  : 

  = F   R     (6.37)

= 14074437 / 6813061 = 2,07. 

 
 

  

 

6.2   

 
 

   

1  F $ 168900

2  R $ 81760 

3   $ 87140 

4    0,571

5 
 

V   300

6    40214 

7  F  2,07

8 
 

ST  12,10

9 -  ST-  -  0,0144569  

10 
 

S -   19467 

 

  

 2,07

87140 7261376 $. 

"Gaz Energy"  
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7 

 

 

 

7 '

 

 

 

7

  

 

"Emerald Star"  

 9 

 

 " "  

:  
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7  

 

 

'

 "

" " "). 

1. . 

 

0,5  . 7.1 

  

 

7.1    

 

 

 

  

 

      

0,5       

0,6-2,0       

2,1-4,0       

> 4,0       

 

2. . 

 

 : 

Q  1 3 5 7
1  = 0,18 0,04 0,23 1 330 =  (7.1) 
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: 1 

( . 7. 3 = 

 ( . 7. 5  

  

 7
1 

. 7. 7 = 1); 

Q  = 330    

3. 

. 

 2)  : 

S  = Vp / h = Qo /  / h = 2, 

: Vp  ' 3; Q = 330  

0,681 3   (  7.2); h = 0,05  

 " "). 

 

7.2   

 

7 

7 = 7. . 

 

 

 

 
3 

  

 

 

 

 

 K2 K3 

K7  

 

-40 -20 0 20 40 

 0,0008 0,681 33,4 15 0,18 0,025 0,04 
0 

0,9 

0,3 

1 

0,6 

1 

1 

1 

1,4 

1 
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) : 

T =  2 4 7 )  +  1/  ) = 2,19   12 , 

: 2 = 0,025  

 ( . 7.2); 4 = 1  

. 7.3); 7  = 1  

. 7.2); 

 = 0,2  

 ( . 7.4); v  = 6   

 ( . 7.5). 

 

7.3  4  

u), 

 
 2 3 4 5 6 7 8 9 10 

 

4 

 

1 

 

1,33 

 

1,67 

 

2,0 

 

2,34 

 

2,67 

 

3,0 

 

3,34 

 

3,67 

 

4,0 

 

7.4    

 

 

 

   

 1 1 1 

 0,2 0,2 0,3 

 0,2 0,2 0,3 
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7.5    
 

 

 (u),  

1  2 3 4 5 6 7 8 9 10 

 5 10 16 21       

 6 12 18 24 29 35 41 47 53 59 

 7 14 21 28       

 

 Q   

Q  = (1  1 2 3 4 5 6 7 Q / (h ) = 1,83  

: 1 = 0,18   

( . 7 3 = 0,04  

 ( . 7.2); 5 = 0,23  

 

(   0,08); 

6 = N0,8 = 10,8 = 1  

 = 1  

4. . 

 

 

. 7.6. 

 

7.6   

 

 

0,01 0,05 0,1 0,5 1 3 5 10 20 

1 0,38 0,85 1,25 3,16 4,75 9,18 12,53 19,20 29,56 

  2 0,26 0,59 0,84 1,92 2,84 5,35 7,20 10,83 16,44 

  3 0,22 0,48 0,68 1,53 2,17 3,99 5,34 7,96 11,94 

  4 0,19 0,42 0,59 1,33 1,88 3,28 4,36 6,46 9,62 

  5 0,17 0,38 0,53 1,19 1,68 2,91 3,75 5,53 8,19 
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= 0,55 u = 0,5

1 = 0,88

= 1,83 u = 0,5

2 = 6,59

' " = 6,59 88 = 7,03

: ' " 1 2. 

:

  = 6,0 .

2 :

S 2 0   2 00 / 3600 = 113 2 ,

: 0

( . 7.7).

7.7 

(u 0,6-1 1,1-2 >2

360 180 90 45

2):

S 8
2 0,2 2 0,2   = 4,79 2,
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: 8 = 0,133 

0,235).

5.

.

0 ( . 7.7) 

= 6

,

:

( 7.8); Q = Q + Q = 0,55 + 1,83 = 2,38

= 15

.       

7.8 

(u)

1 2 3 4 5 6 7 10

3,73 2,31 1,80 1,52 1,34 1,20 1,11 0,92

0,606 0,580 0,563 0,551 0,542 0,537 0,531 0,515

,
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: = 0,4 = 0,4

.

,

: = 0,2 = 0,2

.                           

6

6.

'

)  = 1,66 40 ,

: x = 2 ' .

7.1.3

"Emerald Star"

40

2

(0,5 7
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7.2 '  

 

 

'  

,   

 

 

 

'  
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'   

 

'  

 " " 

 

 

  

  

 

  

 

 

  

 

 

. 

' : 
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'

 '
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"Gaz Energy Alexandria  Vlore. 

 

   m/v "Gaz Energy"

-

;

 

   

 

; 

 

    ; 

  "

".  

; 

; 

; -

. 

  ;

 

'

 

. 
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