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Abstract. The article considers the problems of the Russian fishing fleet. The trawlers whose age exceeds thirty years 
are actively operating along with commissioning of the new fishing vessels. Over such a long service life, they lose 
the necessary traction force due to the increased resistance of the hull and wear of the propulsion system. The possibil-
ity of rapid assessment of the traction characteristics of the vessel has been illustrated on the example of a large trawl-
er-freezer type “Pulkovo meridian” project 1288, which has been in use since 1982. The dependence of the ship loss 
of traction on the voyage time was derived as well. Moreover, there is proposed a method for reducing the hydrody-
namic resistance of the trawl system by replacing nylon mesh panels of a trawl’s net part with mesh panels of a small-
er tie diameter made of modern high-strength materials. In preparation for the fishing voyage, it is necessary to store 
up consumables for trawl repairing, so if the fishing vessel-trawl is properly operated, such net sheets should be in-
cluded in the consolidated list of materials. Numerical examples of the method are given here as well. As a result  
of applying this method, substituting the panels of the net part with a mesh pitch of 1 200 and 800 mm of the pelagic 
trawl Р-К-120/1120 for the mesh panels made of high-strength Dyneema material can reduce the hydrodynamic re-
sistance of the trawl by 1.3 times. The proposed methodology for determining a trawler’s commercial viability and 
correcting the hydrodynamically heavy fishing gear should solve the problem of the optimal correlation between the 
propulsion of a vessel and the hydrodynamic resistance of a trawl quickly, in the process of fishing by a crew of a ves-
sel. The proposed methodologies would help avoid high main engine maintenance costs, operating a trawl that is not 
in line with the technical condition of the trawler or reduce fishing shortfalls of a smaller trawl. 
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Научная статья 

Определение промысловой годности траулеров  
по тяговым характеристикам

1
 

Татьяна Валерьевна Рязанова 

Керченский государственный морской технологический университет, 
Керчь, Россия, metodmf@mail.ru 

Аннотация. Рассматриваются проблемы состояния российского промыслового флота. Наряду с вводом в экс-
плуатацию новых рыболовных судов активно эксплуатируют траулеры, возраст которых превышает 30 лет. 
Траулеры за такой долгий срок эксплуатации теряют способность обеспечивать необходимую силу тяги 
вследствие увеличения сопротивления корпуса судна и износа машинно-движительного комплекса. На при-
мере большого морозильного траулера типа «Пулковский меридиан» пр. 1288, находящегося в эксплуатации  
с 1982 г., проиллюстрирована возможность оперативной оценки тяговых характеристик судна, выведена зави-
симость потери тяги судном от времени пребывания в рейсе, предложен метод уменьшения гидродинамиче-
ского сопротивления траловой системы путем замены капроновых сетных пластей мотенной части трала на 
сетные пласти с меньшим диаметром связей, изготовленные из современных высокопрочных материалов. При 
подготовке к промысловому рейсу необходимо брать с собой расходные материалы на ремонт трала, поэтому 
при грамотном подходе к эксплуатации системы «промысловое судно – трал», в сводную ведомость материа-
лов необходимо включить такие сетные полотна. Приведены числовые примеры рассматриваемой методики,  
в результате применения которой, заменив пласти мотенной части с шагом ячеи 1 200 и 800 мм трала  
Р-К-120/1120 на сетные пласти, изготовленные из высокопрочного материала Dyneema, можно снизить силу 
гидродинамического сопротивления трала в 1,3 раза. Предлагаемая методика определения промысловой годно-
сти траулера и коррекции гидродинамически «тяжелых» для судна орудий рыболовства должна позволить ре-
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шить проблему оптимального соотношения между тягой судна и гидродинамическим сопротивлением трала 
оперативно, в условиях промысловой палубы силами судового экипажа. Предлагаемые методики позволят избе-
жать крупных затрат на ремонт главного двигателя рыболовного судна, эксплуатирующего трал, не соответ-
ствующий техническому состоянию траулера, или сократить недоловы при промысле тралом меньшего размера.  

Ключевые слова: трал, фактическая тяга, траулер, сопротивление трала, промысловая годность, диаметр ни-
ти, диаметр веревки 

Для цитирования: Рязанова Т. В. Определение промысловой годности траулеров по тяговым характеристи-
кам // Вестник Астраханского государственного технического университета. Серия: Рыбное хозяйство. 2023. 
№ 3. С. 28–35. https://doi.org/10.24143/2073-5529-2023-3-28-35. EDN UPJUXS. 
 

Introduction 
The fisheries industry of the Russian Federation, 

focusing on the indicators of the Food Security Doc-
trine of the Russian Federation, should provide an in-
ternal consumption market of fish products by at least 
85%. Such a level should be provided in all areas  
of work of the fisheries industry.  

“The main purpose of the operation of the fishery 
complex is to meet the needs for fish products for food 
and non-food purposes. It is the primary sector of the 
fishery complex – fishing and fish farming, in many 
ways determines the structure, scale and specific func-
tions of the elements of the national economy, in gen-
eral, and the fishery complex, in particular” [1, p. 564]. 
The Russian Federation is still one of the five world 
leaders in fisheries. Russian fishermen produce about  
5 million tons of aquatic bioresources despite the fact 
that the number of fishing vessels decreased by 75% 
compared to 1995, and the average age of mining ves-
sels is 30.9 years old. To this date, a state program for 
the renewal of the fishing fleet has been developed and 
is being implemented. According to this program it is 
planned to build 43 trawlers and longline vessels and 
about 40 crab boats by the end of 2025. However, pre-
viously defined construction dates will be shifted be-
cause of the sanctions policy and it is difficult to supply 
the navigational and fishing search equipment needed  
to equip the fishing vessel. In addition to newly com-
missioned mining vessels, many fishing companies ac-
tively use vessels built in the USSR. There are about 
eleven large trawler-freezers of “Pulkovo meridian” 

project 1288, years of construction of which from 1981 
to 1990, that operate in the Oceanrybflot, JSC. Taking 
into account the deadline shifting in the renewal of the 
fishing fleet, it is necessary to competently and safely 
exploit the existing companies mining fleet. On the ba-
sis of previously collected statistical materials and the 
proposed methods it is considered possible to manage 
the compatibility of components of the system “vessel-
trawl” in a fishing voyage on the example of a large 
trawler-freezer type “Pulkovo meridian” project 1288. 

 
Research materials 
The ability of a fishing vessel to tow a trawl is de-

termined by its pull. The work [2] concluded that the 
traction characteristics of a trawler depend not only on 
the capabilities of the vessel itself – the power devel-
oped by the engine, “…the speed of trawling, but also 
from external factors – the operating conditions of the 
vessel, such as the navigation area, relation of running 
and parking time, the time from the last docking, the 
duration of the fishing voyage and the total service life 
of the vessel” [2, p. 104]. In order to assess what trac-
tion capabilities, the vessel has at the moment, it is 
necessary to have a notion of “reference” thrust, that 
is, to know what traction the new vessel had at a cer-
tain engine and speed of trawling.  

The test reports of vessels with construction num-
bers 1 and 11 [3, 4] were used to obtain the traction 
dependence of the new vessel project 1288 (Table 1: 
where Ne – the power transferred to the propeller, kW; 
V – vessel speed, knots; Pp – force of thrust, kN).  

Table 1  

Data about tests of LFT type “Pulkovo meridian” project 1288 

Test 
no. 

Ne, kW 
V, 

knots 
Рp, kN 

Test  
no. 

Ne, kW 
V, 

knots 
Рp, kN 

Test  
no. 

Ne, kW 
V, 

knots 
Рp, kN 

1 3 500 0 464 15 2 200 13.0 0 29 3 000 12.0 93 
2 3 200 0 435 16 2 000 12.5 0 30 3 000 14.0 20 
3 3 000 0 412 17 3 500 2.0 428 31 2 000 2.0 251 
4 2 800 0 389 18 3 500 4.0 377 32 2 000 4.0 216 
5 2 600 0 368 19 3 500 6.0 314 33 2 000 6.0 172 
6 2 400 0 336 20 3 500 8.0 273 34 2 000 8.0 128 
7 2 200 0 311 21 3 500 10.0 191 35 2 000 10.0 78 
8 2 000 0 282 22 3 500 12.0 129 36 2 000 12.0 20 
9 3 500 15.2 0 23 3 500 14.0 59 37 580 0 0 

10 3 200 14.7 0 24 3 000 2.0 373 38 3 800 6.0 350 
11 3 000 14.5 0 25 3 000 4.0 321 39 4 000 16.2 0 
12 2 800 14.1 0 26 3 000 6.0 267 40 2 300 12.8 0 
13 2 600 13.7 0 27 3 000 8.0 211 41 1 200 6.0 0 
14 2 400 13.3 0 28 3 000 10.0 157 – – – – 
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According to the data given in Table 1, we have 

obtained equation by which it is possible to determine 

the force of thrust which fishing vessels of project  

1288 were able to provide at the beginning of operation:  

                                         
5 2 2

0.2616 2.535 10 18.05 0.6366 142.7.pP Ne Ne V V
−= − ⋅ − − −                                    (1) 

The coefficients of dependence (1) were obtained 

in [2], by statistical processing of the data given in  

Table 1. Dependency (1) reproduces Table 1 data to  

σ (Pp) = 18 kN, which can be considered satisfactory. 

A chart of traction of vessels project 1288, at differ-

ent power transferred to the main engine propeller  

Ne = 1 000, 1 500, 2 000, 2 500, 3 000, 3 500, 4 000 kW, 

is shown in Fig. 1. 

 

 V, knots 

P
p

, 
k

N
 

 

Fig. 1. Traction of the new large trawler-freezer project 1288 

 

The obtained trawler thrust equation, depending on 

the engine power and speed, will allow to determine 

the actual thrust of the vessel, taking from the obtained 

value the total loss of thrust, the detailed method  

of determination of which is described in [2]. 

In [5] there are ship tests materials of the project 

1288 “Pulkovo meridian” LFT “Marshall Vasilevsky”, 

which is still in operation. Some test results are summa-

rized in Table 2 (where Vv – vessel speed, knots; Nsg – 

the capacity taken by the shaft generator, kW; q – wind 

course, deg.; Vw – wind speed, knots; tg – exhaust gas 

temperature, °C; Pb – boost pressure, kg/cm
2
). 

Table 2  

Test data of LFT “Marshal Vasilevsky”  

Test 

no. 

Timing from the 

beginning  

of voyage, days 

Step, 

deg. 

Vv, 

knots 

Nsg, 

kW 

Wind 
Indirect characteristics  

of main engines (ME) 

q, 

deg. 

Vw, 

knots 

ME 1 ME 2 

tg, °C 
Pb, 

kg/cm
2
 

tg, °C 
Pb, 

kg/cm2 

1 12 7.5 13.7 600 0 10.0 414 1.33 404 0.68 

2 22 8.0 16.1 510 170 14.0 419 1.28 419 0.95 

3 23 7.8 15.3 500 170 9.5 423 1.23 425 0.80 

4 38 7.7 14.3 620 8 6.0 439 1.25 415 0.50 

5 39 7.8 14.3 600 7 5.7 436 1.25 425 0.62 

6 59 7.0 12.9 650 0 6.8 428 1.20 410 0.49 

7 70 8.0 11.4 1 300 0 8.0 432 1.27 428 0.74 

8 80 7.3 13.5 450 168 7.6 433 1.25 420 0.48 

 

The sequence of processing of the statistical mate-

rial presented in Table 2 is following:  

– by the dependence 

2
. cosw w wVv Vv АV q= −  

the speed of the essel without wind was calculated, 

where .w wVv  – speed of the vessel without wind, 

knots; A – coefficient, depending on the type of vessel; 

q – wind course, deg. 

Using the statistical material given in the in the Ta-

ble 6.1 in [5], we received a dependency: 
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3 2
. 9.6 10 cosw w WVv Vv V q−= − ⋅   

to determine the speed of the vessel without taking 

into account the wind, which can be recommended for 

use for vessels such as “Pulkovo meridian”; 

– the power transferred to the propeller of the ves-

sel was determined by the dependencies received for 

vessels of project 1288 in [2]: 

0.323 22.27 72.75;me g bNe t P= + −  

;
100 %

me
me men

Ne
Ne Ne= ⋅  

,
η

sg
me

sg

N
Ne Ne= −  

where “ meNe  – relative capacity of the main engine, %; 

tg – exhaust gas temperature, °C; meNe  – dimensional 

capacity of the main engine, kW; menNe  – nominal 

rated capacity of the main engine, for project 1288 is  

5 148 kW; ηsg  – the efficiency of the shaft generator” 

[2, p. 77]; 

– the value of the traction loss ∆Pp was calculated 

using the methodology developed in [2].  

Table 2 processing results are summarized in Table 3 

(where ∆Pfr – loss of propulsion of the vessel in free 

run (without trawl), kN. 
Table 3 

Materials processing 

No. of regime Neme, kW Ne, kW w.wVv , knots ∆Pfr, kN 

1 4 207 3 575 14.65 67.5 

2 4 499 3 962 14.27 108.6 

3 4 468 3 942 14.36 104.1 

4 4 357 3 705 14.64 77.8 

5 4 484 3 853 14.64 88.2 

6 4 190 3 506 13.36 108.1 

7 4 556 3 188 12.00 125.4 

8 4 338 3 864 12.90 150.8 

 

As a result of Table 3 processing, there was a de-

pendence of the loss of traction by the vessel on free 

running on the time of the voyage, in the form  

of ( ),
frР fР T=∆  where T – the number of days from 

the beginning of the voyage  

67.02 0.8584 .frРр Т∆ = +  

Correlation coefficient r = 0.79; standard deviation 

σ = ±15.3 kN, relative error ε = ±14.7%. 

According to the trawl conditions: meNe  = 95%; 

Nsg = 1 200 kW; Vt = 5.5 knots, where Vt – trawling 

speed, knots, at such input data, by dependence (1)  

Pp = 354.14 kN, estimate changes in traction effort for 

seventy days of fishing voyage. 

The equation of loss of thrust  

– on the twenty-second day of the voyage:  

∆Рp22 = 33.7 + 3.66Vt;  ∆Рp22 = 53.83 kN; 

Ppa22 = Pp – ∆Pp22 = 354.14 – 53.83 = 300.3 kN, 

where Ppa22 – actual thrust of the vessel for twenty-

second day of the voyage, kN;  

– for the seventieth day: 

∆Рp70 = 75.4 + 4.3Vt; ∆Рp70 = 99.05 kN; 

Ppa70 = Pp – ∆Pp70 = 354.14 – 99.05 = 255.09 kN, 

where Ppa70 – actual thrust of the vessel for seventieth 

day of the voyage, kN. 

Taking Plim = 180 kN, as the minimum thrust limit, 

when the vessel has to be repaired, we will calculate 

the change in the vessel’s fishing suitability by thrust 

(VFST) for 48 days of voyage as follows: 

100%;a lim
T

lim

Pp P
VFS

Pp P
= ⋅

−

−
  

on the 22nd day 

1

300.3 180
100% 69.08%;T

lim

VFS
Pp P−

−
= ⋅ =  

on the 70th day 

2

255.09 180
100% 43.12%.

354.14 180
TVFS

−
= ⋅ =

−
 

The ship’s traction capacity will drop to 69.08 –  

– 43.12 = 25.96%, which means that the trawler’s trac-

tion capacity will decrease by 0.54% per day.  

In conditions of lack of traction of the ship, trawls 

on board of the ship may become hydrodynamically 

heavy, in this case it is possible, and sometimes neces-

sary, to make changes to the construction of the trawl 

in order to, that its resistance corresponds to the thrust 

of the vessel in order to maintain the speed of the trawl 

and to avoid excessive loads on the vessel’s engine. 
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Previously, the work [6] described methods of mod-

ernization of the trawl by changing the fictitious area 

of the net part of the trawl and replacing some panels 

of the wound part of the trawl with a larger mesh pitch. 

The upgrade opportunities are not running out.  

The implementation of state-of-the-art high-strength 

materials into fishery will significantly reduce the diam-

eter of the ropes from which the mesh is made, and thus 

reduce the resistance of the trawl. 

When calculating the hydrodynamic resistance  

of a trawl, all the hydrodynamic drag elements of the 

trawl system are summed: 

. . . ,2 2 2tr w b loacr f loa nd t r p pR R R R R R R R= + + + + + +  

where Rtr – the resistance force of the trawl system, kN; 

Rw – wire resistance force, kN; Rb – resistance force  

of trawl boards, kN; Rcr – cable rigging resistance 

force, kN; Rload – the trawl loading resistance force, kN; 

Rfloat – the resistance force of large float and hydrody-

namic shield, kN; Rr.p – rope part resistance force  

of the trawl, kN; Rn.p – the resistance force of the net 

part of the trawl, kN. 

It was previously noted [6] that in the conditions  

of the fishing deck it is difficult to change the rope part 

of the trawl, the resistance force of which contributes 

significantly to the general resistance of the trawl sys-

tem, it is more convenient to make changes to the net 

part, the resistance force of which is not less than the 

rope part of the trawl.  

When calculating the resistance force of the net 

part is used as the resistance square – the thread square 

of the mesh part of the trawl, which is calculated by 

dependence: 

( )1
,t

n

fi rF F F= ⋅∑  

where Ffi – fictional square of the net part of the trawl, m
2
; 

Fr – relative square of the net part of the trawl, n – 

number of the net part of the trawl  

.

.

1w a
r

w a x y

d
F

а U U
= ⋅

⋅
, 

where dw.a – weighted average value of diameter  

of threads/ropes of the net part of the trawl, mm; аw.a – 

weighted average of the mesh pitch, mm; Ux, Uy – hor-

izontal and vertical seating´s coefficients.  

It is obvious that the resistance force of the net part 

is directly proportional depends on the diameter of the 

threads/ropes of the layers, the smaller the diameter  

of the sections, the less hydrodynamic resistance will 

be. Consider the effect on the resistance force of nylon 

panels replacement on panels made of high-strength 

material with a smaller diameter and higher strength 

than the nylon, widely used in trawl construction. In 

commercial fisheries, the Dyneema, high-strength ma-

terial, has been exploited for over 15 years and has  

a strength of 3.6 times higher than that of the nylon. 

From the theory of similarity, it is known that: 

σ

R n
d

С С
C

С

⋅
= , 

where Сd – scale of diameters of threads, ropes, wires; 

СR – force scale; Сn – scale of safety margin; Сσ – the 

voltage limit scale. 

If the operating conditions of the trawl are not 

changed (the same type of vessel, the same fishing 

area), then Сn = 1. Then  

                                   
σ

.R
d

С
C

С
=                             (2) 

On the other hand, from the theory of similarity we 

have: if we do not change the speed of trawling  

(Сv = 1), linear dimensions of the trawl (СL = 1), then  

CR = CF, 

where СF – the scale of the square resistance. But: 

2
,d

F L
а

С
С С

С
= ⋅  

where CL – linear scale; Ca – scale of the mesh size. 

If you don’t change the mesh pitch (Са = 1), so  

СR = CF = Сd. 

Since the trawl consists of parts with different tie 

diameters, the diameter of the trawl materials must be 

said as a weighted average: 

                            1
.

1

n

i ii
w a n

ii

d F
d

F

=

=

⋅
=
∑

∑
,                      (3) 

where di – the coupling diameter of the i-th part, mm; 

Fi – net square of the i-th panel, m
2
. 

To illustrate the theory of the question, consider  

a numerical example, for this purpose trawl 120/1120, 

used on the project 1288 vessels. Table 4 shows the 

thread square of the mesh part of the trawl (where a – 

mesh pitch, mm; d – diameter of rope/thread mesh, mm; 

n1 – amount of mesh of the plate top edge; n2 – amount 

of mesh of the plate lower edge; m – amount of mesh by 

plate height; l01 – length in the harness of the top edge  

of the plate, m; l02 – length in the harness of the lower 

edge of the plate, m; h0 – height in the plate harness, m; 

Ff – fictional square of the net part of the trawl, m
2
;  

Ft – thread square of the mesh part of the trawl, m
2
). 

 

Table 4 
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Thread square of trawl 120/1120 

No.  
of net plate 

a, mm d, mm n1, mm n2, mm m, m l01, m l02, m h0, m Ff, m
2 Ft, m

2 

1 1 200 6.0 22 19 11.5 52.8 45.6 27.6 10 863 54.32 

2 800 6.0 24 19 10.5 38.4 30.4 16.8 4 623 34.68 

3 400 4.0 36 32 10.0 28.8 25.6 8.0 1 741 17.41 

4 200 3.1 50 45 12.5 20.0 18.0 5.0 760 11.78 

5 100 2.4 84 69 53.5 16.8 13.8 10.7 1 310 31.43 

6 65 2.4 92 61 107.5 11.96 7.93 13.975 1 112 41.05 

Σ Ft 190.6 

 
With its help and by dependence (3) determine the 

weighted average value of diameter of the threads/ropes 
of the nature trawl dw.a. N:  

. .

6 54.32 6 34.68 4 17.41 3.1 11.78 2.4 31.43 2.4 41,05
4.1454 mm.

190 6
w a Nd

⋅ + ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= =

⋅
 

 

In the work [6] it was calculated that the linear 
scale of СL

2 
= CR, inversely СL

2 
= CFtr, therefore  

CFtr = CR, and given the dependence of the conditions, that 
the trawl 120/1120 has an area equal: FRP = 135.7 m

2
;  

FNP = 190.2 m
2
; Ftr = 326 m

2
, (where FRP – square  

of the rope part of the trawl, m
2
; FNP – square of the net 

part of the trawl, m
2
; Ftr – total square of the trawl, m

2
), 

the scale coefficient value of similarity of the square  
of the net part of the trawl model is received  
CFNM = CR = 0.7354. 

It was noted above that if the mesh pitch in the net 
part of the trawl is not changed, Сd = СR then the aver-
age weighted diameter of the upgraded trawl should be 
equal to 

. . . . 4.1454 0.7354 3.0485 mmw a M w a N dd d С= ⋅ = ⋅ = . 

When replacing a nylon panel with a Dyneema 
panel, the dependency diameter scale (2) must be used 
if the strength is equal: 

σ

0.7354
0.452.

3.6

R
d

C
С

C
= = =  

Consider the case of replacing the plate of the bag, 
which is made with the mesh pitch of 1 200 out of rope 
diameter 6 mm: 

 6 0.452 2.7M N dd d С= ⋅ = ⋅ =  mm. 

Since the diameter is less than 3 mm, it is no longer 
a rope, but a thread, the parameters of which should be 
determined. From [7] it is known that the Dyneema 
material is produced from yarn 200 tex, determine the 
number of folds of this yarn: 

2

2

1 000
 

d
n

K T

⋅
=

⋅
, 

where n – the number of fold yarn; d – diameter of the 
thread, mm; K – coefficient (K = 1,6); T – tex the yarn: 

2

2

1 000 2.7
14.24.

1.6 200
n

⋅
= =

⋅
 

There can be no such number of folds. Choose 
from a series of fold numbers near the calculated val-
ue: n = ..., 12, 15, 18, 24. The nearest number is to-
wards increasing strength n = 15. Then the diameter  
of the thread will be final: 

200 15
1.6 2.8 mm.

1 000
d

⋅
= ⋅ =  

Replace the nylon panel with a mesh pitch 1 200 mm 
on a Dyneema mesh pitch plate made of 2.8 mm 
thread diameter. Then the average weighted diameter 
of the bag will be: 

. .

2.8 54.32 6 34.68 4 17.41 3.1 11.78 2.4 31.43 2.4 41.05
3.36 mm.    

190.6
w a Nd

⋅ + ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= =  

 

The calculated value of dw.a.M is bigger than the deter-
mined one by the similarity condition dw.a.M = 3.0485 mm. 
Therefore, it is necessary to change the material of the 

panel with a mesh pitch 800 mm. Then the calculated 
value of the weighted average diameter will be: 

. .

2.8 54.32 2.8 34.68 4 17.41 3.1 11.78 2.4 31.43 2.4 41.05
2.78 mm .   

190.6
w a Nd

⋅ + ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= =  

The resulting value is 5 percent lower than re-
quired, which is acceptable in technical calculations. 
In this way, we will replace the 1 200 mm mesh pitch 
in the rotary part of the trawl and the 800 mm mesh 
pitch, 6 mm in diameter of nylon threads, with high-

strength material, with the same mesh pitch but with  
a smaller tie diameter, in particular, as in this example, 
the Dyneema material, 2.8 mm in diameter. 
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Then the thread square for the first plate  

will be: 2
1 1

2.8
10 863 25.35 m

1 200
t f

d
F F

a
= ⋅ = ⋅ = , in-

stead of 54.32 m
2
 and for the second 

2
2 1

2.8
4 623 16.18 m

800
t f

d
F F

a
= ⋅ = ⋅ =  instead of 

34.68 m
2
, total thread square of the net part will be  

Ft = 143.2 m
2
, which in 1.33 times less than the thread 

square before the trawl modernization and correspond-
ingly the hydrodynamic resistance force of the trawl 
will decrease by 1.33 times. 

 
Conclusion 
Wear and tear during the entire life of the vessel is  

unavoidable, and there is also a decrease in the traction 
characteristics of the trawler during the fishing voyage, 
which may affect the performance of the vessel, espe-
cially when it is in service for decades. The developed 

methodology of the traction value determination  
of a vessel in a new state and traction loss determina-
tion will allow to identify the actual trawler thrust at 
the present time. The implementation of the concept  
of fishing suitability of the vessel makes it possible  
to assess the fishing potential of the trawler and, when 
critical values are reached, to take measures to reduce 
the vessel load. One of such measures is the moderni-
zation of the net part of the trawler by replacing the 
nylon panels with panels made of material with  
a smaller tie diameter and bigger strength, such as 
Dyneema, or other modern durable material, which 
should be taken on the voyage as spare consumables. 
Of course, the price of such net fabric is much higher 
than the traditional nylon, but the cost of acquiring 
them will be covered by the vessel’s trouble-free fish-
ing activities.  
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