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1.0 INTRODUCTION 


It has long been ized that the current Canadian practice of 

storing fish. on hare wet fish trawlers, in a pen board and stantion 

tem results in a high percentage of less than top quality fish and 

significant loss of uct due to poor process i ng yi e1 This is 

ely due to the di iculty of -loading bulk or pen-stowed fish. 

In an to overcome t se problems, in the early 1970s, Fishery 

Products Limited (FPL), purchased three (3) new trawl ers fitted with 

European boxes. Unfortunately for t company. the proved unsuc­

cessful. 

In 1 Contrawl Limited approached FPl for assistance in the 

lopment of a novel trawler containerization tem. company 

agreed to support Contrawl is application through funding of a full scale 

prot un the Enterprise Development P am (EDP). The group 

was by Contrawl provide ineering for the pro develop­

ment. 

first prototype was subsequently f icated its operation 

s t rated at the premi s es lda Mechanical Limit . During that 

per i od a second prOject resu It in the of a computer 

system which could be used to automate the Contrawl system loading and 

dis operations. 

This report provides det ls the further and subsequent develop­

ment of the Contrawl system, uti izating a si ificant modification to 

in-hold mechanical system (devel by ACCO, Canadian Material 

Handling of Burlinqton, Ontario, in association with the BAE Group) but 

otherwise using the Original awl concept. 
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Construction the Contrawl prototype was tantial1y completed 

on e MV Atlantic Margaret by mid-October, 1985. Following a one (1) day 

sea trial and demonstration on Oct 19, 1985, the vessel made her 

first full fishing trip from 21, 1 to tober 30, 1985 

foll ng installation the system. That trip confirmed Contrawl's 

ation that the tem would function as intended in rough weather, 

that it would simplify the icing and storing operations. and deliver high 

quality fish to the plant. 

The tem has continued to be utilized and, up to March 31st, 1986. 

ten regular fishing trips h completed. Despite some earlier 

problems, whi have since been correct other problems ich have 

not as been remedi , (although solutions have proposed), the 

containers have been filled trip. 

This report covers the utilization and effectiveness of the 

mechanical systems during the months of sea trials. 

2.0 PROBLEMS AND SOLUTIONS 

2.1 The Problems with Canadian Wetfish Trawlers 

With few ions, unt i1 the past three to four , Canadi an 

trawlers have used a method of holding the catch in a penboard and 

stanchion system. IN this system, vertical stanchions set usually in a 

8 11square pattern in the hold. are fitted with wide corrugated aluminum 

penboards which fit into the stanchions to form the floor and walls of 

cubicle pens. typically 1. square and 

As fish is taken on board, it is dressed (gutted), washed and 

director by conveyor to the hold where the crew places it into the pens 
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whi are constructed from loose penboards previous ly stored in the 

1 d. ing s, ice s in other pens prior to leaving port is 

this point, no significant damage has been caused the on 

operations , that which occurs because of the necessi 

someone havi to walk on the fish in the hold in to place 

penboards, etc. t dropping of fish into the hold. 

However, there are major problems subsequent to storage these 

inclu : (1) ten t are too high resulting in loss of weight and 

s tening fl ; (2) the fish/ice mass becomes hard and extremely 

difficult to remove from the pens and from the vessel; (3) dischar 

sys ,including th conveyor/elevator systems and air system, cause 

s i g n if i can t 

The results are: (1) final quality is relatively low, especially of 

the 01 fish, restricting the product mix potential and resulting 

in relatively low aver selling Drice and, (2) yield, which depends to 

a t on quali is also low resulting in less product 

ava i 1ab i 1i sale. 

He iously, the solution will overcome the menti 

problems. solution ectives dre to: 

(a) the fish at such a height as to excessive wei t 

• loss and tening the flesh. 

(b) fish dnd ice together to facilitate fish removal from the 

vessel without damage. 
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(c) 	 Minimize or eliminate the storage of wetfish through the use of 

freezer trawlers or facto trawlers. 

These objectives must, of course, be achieved at a cost which is 

less than the benefit provided. The higher the benefit/cost ratio, the 

more viable the solution. 

All 	 fish handling systems proposed in recent rs, includi 

ropean ing sys claim to achieve these objectives. 

The 	 Canadian shing industry, now recogni that it convert 

trawler fleet tems usi other penboard and stanchion 

method, has to e between these various options. This report on the 

Contrawl System discusses and compares these al rnatives. 

Tank systems, utilizing large tanks for holding fish in a mixture of 

ice and water (chilled seawa r or CSW) or for holdi in refrigerated 

sea wa r (RSW). have used with reasonable success, mainly r 

pel ic cies. They are considered appropriate for groundfi for 

the following reasons: (1) so ing of the flesh is rent r a few 

in such sto (2) ei r removal the la tanks would 

di icult and costly or the alterna t i ve of pump; t fish out would be 

damaging to quality; (3) there would likely be vessel stability 

problems. Tank systems are the re not cons; red a vi le alternative 

for groundfish trawlers. 
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iss0 1uti 0 n ; s dis c u ssedin som e sma 11 ail in the discu ion 

paper on Factory Freezer Trawlers, published by e Department of 

Fisheries and in August, 1985. It is unfortunate that this paper 

compares new with stat -the-art t noloqy to new wetfish 

trawlers with old Canadian technology. This is a most inappropriate 

comparison. 

While it is not purpose or intent of th s report to analyse 

operations in any detail, nonetheless, we have included as Appendix "A" a 

revised Table 8 from the above-mentioned discussion p which 

illustrates t probable t on ish trawler operations of using 

ing and the Contrawl containerization system while retaining intact 

the remainder of Table 8 an is. 

These fi su t strongly that are not all more 

itable than ish trawlers in fact th could be significantly less 

profit le if the assumptions u by the artment relative to are 

correct. 

2.5 The Solution Boxing Systems 

Boxing ems are in general use in Europe and other areas and are 

currently bei tri in) by I and N is no question 

that t proper use 70 1 or 90 1 boxes (such as PERSBOX) results 

in the delivery excellent quality fi Experience in Newfoundland, 

example, has that up to 80% of boxed fi from ish 

trawlers is of a sati ory qua 1ity use in IIpremi um" s. Th is 

compares with a typical figure of only 20% to 40% for fish held in a 

penboard and station tem. 

There are of course costs associ with use boxing 
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tems. These costs will vary with the of sophistication to 

handle boxes on board and on shore, the style of box used, etc. but, in 

general. can be ined as follows: 

(a) 	 Boxing drastically reduces the volumetric capacity a given 
hold space. The greater the mechanization used in the hold for 

ri ation and to facilitate box handling t greater 
loss of space and the ater the capital cost. Typically, a 
"boxed" trawler wi 11 hold 60 to 80% of that which the same 
trawler would hold in a pen em, or, for the same holding' 
capacity, t hold would have to 25 to 6 bigger. In any 
case, significant space is required outsi t hold to store 
boxes to provi working space in the hold. 

(b) 	 Boxes are somewhat more expensive than penboards and stantions 
and their replacement rate is a significant factor, typically 
being as high as 30% per year, 

(c) 	 Unless rather sophisticated box handling equipment is used (in 
which case the capital cost of boxing systems rises 
Significantly) the labour cost associated with boxing is quite 
hi . It was prob ly this high labour cost that cau FPI to 

andon 	 its boxing arts in the 1 '5. Boxing was not 
ed because of lack of interstructure on shore. 

(d) 	 In most boxing tems, icing is a serious problem due to the 
i 1C1 of storing ice in the boxes or the extra space 
required if ice is stored separately. 

(e) 	 Because are relatively small, inventory control 
di icult since large numbers required for a given trawler 
(typically, 4,000 to 5,000 per vessel). Loss, by theft, for 
example is relatively easy, both of box and fish in some 
s ituat ions. 

(f) 	 If boxes are used for holding and transportation on shore, 
insulation and/or rigeration is requi in the holding and 
transport facility to prevent excessive ice melti and 
subsequent loss of quality. Insulation such small units is 
impractical in terms of relative cost and loss of volumetric 

iciency. 

Recognizing that boxing tems did ~ave serious drawbacks and 

having had considerable experience in the development the Inshore Fish 

Handling Program (IFHP) for handling inshore fish in Newfoundland 

2.6 
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with insulat , relatively large containers, the principals Contrawl 

set t to ise a new and different trawler containerization tem. 

The 11 criteria r such a system were establis 

(a) 11 was recognized as a major consi ation, aps 
most important since both market price and yield (raw material 

) heavily on good quali delivered 
ld be equivalent to that tal boxing 

(b) 	 Similarly, hold capacity utilization ld at least 
equivalent to that achieved by boxing. 

(c) containerization system should be c le keeping 
t of the maximum anticipation hing!gutting!washing 

rate. This was stated by Fishery Products Limited to be 
approximately 7 tons per hour. Maybe with lar 

(d) 	 discharge rate should be at least as hi h as that achieved 
by boxing systems of air unloader systems. s, a minimum of 
15 tons per hour was set for the dischar rate. However, 
lower di schar rates were encounter to t prototype 

tem. 

(e) Based on experience using insulated containers on shore, it was 
1t that the container shou 1d be i nsu 1 and as 1arqe as 

possible to minimize purchase and handli costs) without 
si ificantly affecting quality. Hence, the existi prototypes 
have internal dimensions of approximately 11 x x 520mm or 
a capac; O.46m cubed, sufficient approximately kg 

ice ratio of 2:1 (fish to ice). 

(f) tem must be safe in all sea ition suitable for 

(g) 	 T tem should be relatively to use (overcoming one of 
the major drawbacks of boxing ems whi are typically 
awkward to use in the confined space a fish hold). 

(h) 	 Ice stor and ice handling should both relatively simple 
and convenient. 

(i) 	 Ad able to existing wetfish trawler. 

Criteria (c), (d), and (f) indicated eventually led to a system 

which would handle more than one (1) container at a time in order to keep 
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operating of equipment within a safe range. Thus, although the 

Contrawl in-hold and on-deck systems were igned to operate at the 

remely low o. mps at sea. fi 11 i of 7 tons r 

hour was considered achievable. Multiple container handling a higher 

speed in port will result in a very high discharge/re-load rate, 

equivalent to 100 tons per hour or more. A suitable shore-based system 

.will, or course, be necessary to accommodate such a high rate of 

di scharge. 

A fuller scription of the Contrawl System is provided in. the 

following se ions, the photographs of Appendix liB II and As-Built 

Drawings. Bri y, the system has an in-hold me i ca1 le 

rsing hold just low the ck and of e three (3)* 

con iners in a hOrlzontal row at any level from just below the lifting 

system bottom row containers in hold. is sys tern can 

therefore place a row of containers (which have been positioned in the 

ho 1 d by an tern) from a position immedi ly below the 

hatchway to any other defined position in the hold or take a row of 

containers from one of these defined positions and place them in a 

position immediately below a (centralized) hatchway. 

A factory deck lifter system brings rows of can iners, in turn. 

from the pOSition below hatchway to a position in the hatchway where 

they may be conveniently filled with sh and ice from a conveyer. r 

fi 11 i ng • reverse operation replaces the filled containers back in 

ir original position in the hold. 

A full-size Contrawl System is expec to use four (4) containers 
in the row but principal, ope ional requirements and 
constraints are the same. 
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Icing may be achieved in a variety of ways. the present, a 

tem of placing several ice in eacn container (su icient to 

ice the fish which will be placed in the container) has proven to be an 

le solution for the operation the prototype. 

For loading disch from and to kside the prototype 

utilizes an upper deck mount • hydraulically powered, articul crane, 

to handle containers one at a time. r a vessel which has a complete 

trawl Sys it is anticipated that of 2, 3 or 4 hold 

compartments (depending on vessel size. etc.) would discharge via a 

shore-b conveyor By such a method, a i b 1 e as we 11 as a 

similar loading r from shore. 

The prototype has a nominal capacity sixty-three ) containers 

in twenty-one (21) rows three (3) containers. Two (2) additional rows 

could be added, one (1) immediately beneath t h covers one on 

top of the hatch covers, if this additional capacity was seen to be 

desirable. 

To operate t system, the top row of containers (a total fifteen 

(15)) has to stored outs; the hold. There are a number of pOSsible 

storage spaces on the 1 ant i c l"largaret but it is proposed th at 

wi 11 be stored above the h where they will cause little 

interference with other operations and be most readily placed in the 

hatchway fi 11 i ng. A suggested stor sys tem us i penboards is 

shown in Appendix "D", The storing of t containers their eventual 

positioning in the hatchway will a completely manual operation. Since 

the containers will be (bags of ice stored therein having been 

first to be removed), this is not seen to be a difficult operation. 
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3.0 CONTRAWl SYSTEM PROTOTYPE 

3.1 Construction 

With the continued s Fishery Products Limited (later, 

Fiery Products Internat i ona 1) and that of the artment of F sheries 

and Oceans, Fisheries Development Bran, DSS contracts were issued in 

October, 1984 to fabricate a prototype Contrawl em on an FPI trawler 

and to conduct sea trials to evaluate the tem in terms of its 

operational US lness, its stability and s ty at sea its anti ­

cipated costs and benefits. 

S; nce Contraw 1 Limit is a small, and at this point, solely a 

devel comp its contract called subcontracting various com­

ponents of supply to five other companies: 

( a) Xactics limited Saint John, New Brunswi , would inject 
foamed insulation into prototype containers whi they h 
earl ier supplied under the EOP Project. 
Estimat t: $15,000.00 

(b) Canadian material Handlinq of Burlington. Ontario would 
construct the in-hole mechanical em (the Contrawl 
Mark I I 
Esti 7, 3. (since revised) 

(c) 	 The Group, at St. John's ineering firm, would prov; 
engineering design, construction drawings and supervision. 
Esti Cost: $60,000. (since revised) 

(d) 	 Newfoundland Marine ign Limit , a St. John's naval archi­
tectural firm would provide structural drawing and structural, 
construction supervision. 
Estimated Cost: $29,7 . (since revis 

and 

(e) 	 Digital Electronics ices Limited ( ), a St. John's based 
electronics tem maintenance company whose principal had been 
involved in the earlier EOP development of the automatic con­
trol sys would provide the manual and upgrade the automatic 
control syst~ms and install both. 
Estimated Cost: $44,510. (since re'lis ). 

http:15,000.00


- 11 ­

A contract to Fi Products I ntern at i ona 1 prov i ded for 

installation materials, labor costs use and operation 

prototype system duri subsequent sea trials an estimat cost of 

,510. (since revised). 

The fishing trawler, MV Atlantic Margaret, one of old 

atlantic-class fishing vessels operating out of Marystown, was brought 

into the Burin it center in mid February. 1 for installation of the 

Contrawl and necess maintenance requirements. 

Meantime, the IIACCO" system h been fabric and successfully 

ated at t ir shop in lington in March, 1985. containers 

had been amed in Saint John, New nswick, and construction drawin 

had prepared by The BAE Group. During this period, had 

fabricated and much of t control tem. 

As was ed this type work the installation and on-board 

testing the various components resulted in many minor changes to the 

ign and show drawings. reason for most of these was that vi 

the vari ous systems duri ng or after construct ion together wi th 

discussions among ineers and installations technicians provided a 

ter insight into the many r complic design lems that h 

possible in the earlier qn st 

These changes are incorporated in the As-Built drawings. 

Construction the was substantially compl by mid 

ober. 1 and, following c one(l) sea trial and first full 

fishing trip following installation the on October 21, 1 , to 

30, 1985. 
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3.2.1 Mechanical Systems 

mechanical systems have performed well. for a prototype, in that 

the containers are held in a secure and safe condition even in very rough 

r while permitti movement containers tween the hold and the 

tory • Thus, the concept is clearly valid. Wear and tear on 

containers have, at times, proved to 'i nsecure. 

Several deficiencies have been noted whi ,in a new system sign, 

would be corrected ensure trouble-free operation. These include: 

MATERIALS 	 OF CONSTRUCTION 
(a) 	 Critical components, such as the end truck assemblies, lifters, 

e should be fabricated largely of stainless steel to 
eliminate problems caused rusting and r longer 1; 

(b) 	 Structural components should, rhaps, either aluminum or 
galvanized steel. If of steel, they should be properly treated 
(sandblasted and epoxy coated, etc.) to prevent rusting.
Bea ng surfaces (guide surfaces) should have plastiC wear pads
attached to f ction and noise and, in, ensure longer 
1i 

SYSTEM 	 DESIGN 
(a) 	 To minimize utilization of space on the factory deck, chain 

ps and drive would be located below 

(b) 	 Drive systems and el ronical r would be moun on common 
ses and/or combined in "standard" motor can rs. 

(c) 	 All 1 ing s va ous pieces movi 
would be faired to prevent shock loading when enteri 

(d) 	 The factory deck li r tem was specifically designed to 
permit moving the 1i er aside to discha can iners through 
the upper deck. In a commercial installation, this system can 
(and WOUld) be greatly simplified. 

(e) 	 Hatch beams require re-designing for better ope ion. These 
units may also require heavier drive motors as the existing 
uni have all but worn out. In addit; on, the hatch beams wi 11 
be deSigned to ilitate loading and discha e of the 
containers. 
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3.2.2 Hold Space Utilization 

It is understood that the capacity the forward ld compartment 

in the pen-type holding was approximatly 85,000 lbs. Capaci of 

the install system is /40,000 or less than 50%. However, this system 

is only three containers long, not four as it could be thout the 

elevator shaft, in which case the capac; would increase to t ,000 

lbs. or 67%. This is quite good considering that the vessel narrows 

ically through this compartment (from 27 to 16 ) . 

Utilization of the main section of the hold would permit holding an 

additional ~44 containers (at least) for about 78% of bulk 

capacity in that section. This is certainly equal or tter than that 

obtai using avail le boxing terns. 

3.2.3 Icin i 11 i ng 

For t first trip, two boxes in row of three were filled with 

ice; the third box held three (3) b (about 50 kg each) of ice. Ice is 

the relatively thick "turbo" ice prod in Marystown. 

is was found to be too mu ice and for second trip r baqs 

of ice was 10 into each container. The use bags was fou to 

reasonably sat; actory, proc re is as follows: 

( a) 	 livers three (3) containers (with ice) to e 

(b) 	 The bags are removed and dropped 2 or 3 times to loosen up the 
ice. 

(c) e con is star as fish is di into the 
containers, ice is added in the ri proportion. 
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This operation was found by the crew to be much easier than the 

pen-building and shovelling operations normally used however, bags of ice 

had to be removed from containers and crushed since the ice hardened 

quickly to fill the pen type hold. It had been proposed that the ice to 

fish ratio be gradually reduced to determine the optimum fish to ice 

ratio. To date, this has not been done. 

One of the icing crew stated that the system does not work fast 

enough. This comment has some validity in that the in-hold and on-deck 

mechanical systems move at only 0.1 m/s or less which means that the 

average time to return a set of full containers to the hold and place a 

set of empties on deck for filling is 3t to 4 minutes under normal 

conditions. With manual operation, the fish icer/stower has to be at the 

controls and cannot perform other functions, such as breaking 'up ice in 

the bags which could otherwise be done. The maximum filling rate required 

to match the gutting rate is approximately 4 tons/hr. Allowing 550 

lbs/container, 15 containers will need to be filled every hour which is 

equivalent to a set of 3 containers every 12 minutes. Subtracting 4 

minutes of each cycle for changeover of containers, this leaves 8 minutes 

to break up ice and stow the fish. This appears to be sufficient time; 

however, it is relatively easy to speed up the mechanical systems too 

shorten the changeover time and allow an additional 2 or 3 minutes for 

icing and filling and it is suggested that this be done. Automatic 

control will also save a few minutes in each cycle since the operator 

could initiate the container exchange operations and then proceed to 

break up the ice (from previous container loads) while the exchange is 

beinq made. 

• 


In any event, the Contrawl system is designed as an intermittent 
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system, and for it to work well r storage. at 1 suffi ci ent for 

the changeover time tween one full containers the next 

of empties, is essential. 

Thus, a minimum of 5 minutes of rage at the gu ing rate or about 

1,000 lbs. Bu r storage should provided. It is that this 

amount of buffer can be readily provided by storing fish on the conveyor 

lt for the 5 to 8 minutes . If not, r e should 

provided in washer. 

Speed of the on-deck lifter and the in-hold horizontal lifter motion 

ha ve been daub 1 cing the cycle time from the original 3~ to 4 

minutes to about 3 minutes • 

. One equi t option sugges facil; ici is an ice 

hopper/feeder unit. It is suggested this ~ould be mounted factory deck 

1 evel so s ice cou 1 d be ily dumped into the hopper whence 

an i ncl i ned screw feeder woul d break the ice and it into the 

conveyor belt with the fish. A s ch a suggested ign is provided 

in Appendix "CN. No ion has been on this p 1. 

A support is required stow the top row conta i ners to 

maximize hold capacity for fish. Appe ix "0" provides a ested design 

for the support feed system for t top layer containers. No action 

has been taken on this proposal. 

3.2.4 Con iners 

The prototype containers suppli later foamed with polyurethane 

insulation by Xactics are rather extensively deformed. deformations 

have been cau by outdoor e over the years, the foaming 
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operation, a mold construction and use at Marystown. 

Despite the severe dimensional variations, the mechanical system 

works ably well. To 1ine up the tops of the containers, several 

long aluminum beams were plac alo the the top row of 

containers (see photo 3, Appendix liB"). It was 1t that these beams 

would necessary to prevent containers from falling into empty columns 

(as occurs when the column of containers is moved out for temporary 

storage and filling), Although the trip was quite rough, there was no 

apparent indication that the beams are necessary for this purpose. 

ams or container joiners connecting oining containers on 

t short side (see photo 3, Appendix ") will be necessary at least as 

long as the existing tive containers are used. 

Two or three times during di arge, it was necessary to either 

wedge the lifter frame into a row of containers to achieve enqagement or 

to lift the end of one of the containers so the lugs could rotate into 

the lifting holes. New containers would certainly solve these problems. 

In t r an containers to and from the vessel by forklift. it 

was n that at least one container had jammed into one positioned 

below it. This problem was caused by rou terrain 

In the holding room, it was noted that when containers are close 

st • it is not possible to pick them up with a standard forklift. 

or three corners of cont ners were • probab ly as a resu 1 t 

picking them up on one edge only. Accordingly, cont ners have to 

st with about 200 mm to 300 mm space between st 

To overC'ome these and other ing deficiencies and to provide 

strength, new containers have been f icated with modifications 

noted in Appendix "E". 
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Lightwei uninsul covers, supplied under the Xactics contract 

were not used on the first trip and fish in these containers had very 

little, if ice cover at e of the trip. subsequent trips, 

the of containers had covers placed and these reduced the ice 

meltage consi ably. For shipboard use it is sugges that lightweight 

insulating covers should made from insulati blanket materials, 

perh fas with velcro . Such suitable covers 11 be 

over the next several months, as well as heavier insulated covers for 

transportation/storage on In any event, it will only be necessary 

to cover the top containers in a st 

3.2.5 Safety 

The system provides a good, safe environment for the crew. Neverthe­

less, some ial hazards were and should be , as 

f 011 ows: 

(a) 	 A r latch is sug ted to positively engage and sup-

the on-deck lifter in its maximum raised position. This 

will ensure that, should the cables fail, it cannot fall on 

workmen fill; containers beneath the lifter. Appendix "Fli 

illustrates a suggested method. The method has not been 

adopted. 

(b) 	 A handrail installed along the bulkhead opposi the hatchway 

provi a grip for workers who mi otherwise be thrown 

balance above an open hatchway or when peering into the 
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hatchway to operation of the in-hold system, etc. 

(c) 	 It was originally lt that sloped covers would be necessary to 

divert fish or ice outside the hatch coaming from the filling 

operation. This is not now considered necessary and, to assi 

workers in the filling and ice b removal ions, a tread­

plate was installed above the hatch beam supports and between 

thatch coaming and the row of containers. This also prevents 

a foot from slipping into this opening (See Appendix "). 

(d) 	 Storage should be provi for aluminum container joiners. A 

plastic container may be suitable for this purpose. No action 

was taken on this s tion. 

(e) 	 The lifter frames may be used as elevators and/or working 

platforms for t ship or maintenance crews. Accordingly, they 

were to be covered with removable treadplates to prevent 

falling between, etc. while allowing access to i ves, etc. for 

maintenance ( Appendix "H"). 

(f) 	 Loading and Discharging: upper deck hoist (see photo, 

Appendix liB) is u to engage one container at a time for 

loading or di It had been estimated that a loading/dis­

ch rate of one container 1.5 minutes could be 

ach i eyed, but to e thE'" has been about 3. 

minutes per container (equivalent to about 5 tons per hour), 

increase this rate and to prevent the corners and edges of 
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containers catchi on hatch , hatch ng, etc. 

wi the possibility being j loose falling, it is 

propos that a gui system be installed t upper and 

lower hatch coamings with lead-in t above below. A 

suggested ign for these guides ;s provided in Appendix 

This was tried, but proved uns ul and was abandoned. 

3.2.6 ls 

To s lify operation and/or to i 1itate of 1i frames 

into poorly aligned containers some hand tools, such as pry bars and 

temporary 1ift; cords, should be provi . These can be very simple 

devices and no further ription is provided in this report. 

On shore, however, filling ice is a very ious and time 

con ng operation. We su t, therefore, that a b filling method be 

loped to simplify and speed up this operation. Appendix 11K II shows a 

method. To e, no action has taken on this suggestion. 

Also on shore, the spaci of stacks containers necessitates con­

si able extra storage space in the holding room. This is perhaps not 

important with only 60 to 70 containers, but would un able with 

one or two ship1 having to be stored (1000 or more containers). 

ides this, the forks the rotating head fork truck tend to block the 

flow of ice from the ainer delays the emptying process. Again, 

this is not important with only a few containers, but may be a problem 

when large of similar containers are us . Accordingly, a special 

ifter attachment, shown in Appendix ilL" is suggested use with the 

lift truck. an att could be provi by forklift 

II 
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manufacturers if is sufficient demand. 

3.2.7 trols Interlocks 

To make it more simple to operate and an incorrect decision 

by a crew member which could cause system damage and to facilitate system 

automation the Contrawl system has a relatively 1 number of limit 

switches and interlocks. 

This control system has largely been developed by Mr. L. Walters 

DES, under sub-contract with Contrawl. guiding principal used in the 

control tem development was that the manual system should be simple to 

understand and operate since automated tems oftentimes fail. 

success this approach may be demonstrated by the fact that 

the loading of containers on the first trip was conduct completely by 

the ship's crew and the discharge entirely by discharge crew. In 

the latter case, less than five minutes instruction was necessary. 

Nevertheless, because the complexi of the Control 

wiring diagrams and clear trouble- ooting instructions will need to 

devel by Contrawl any commercial installation. In addition, in 

order to reduce problems caused by I imit switch fa; lure, most of the 

limit switches have been changed from mechanical to proximity type. 

A listing of limits and interlocks is provided in Appendix "M". 

A automatic control system has been designed, fabricated and 

installed. Because of faulty containers still in use on the last trip, no 

attempt was made to operate the system automatically. 

However, with new containers use of the automatic control system 

will free operator to break up ice (see 3.2.3) and also reduce cycle 
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time by eliminating errors in selection of column and centering of the 

lifter frame. 

4.0 IN-PLANT RESULTS FROM CONTAINERIZED FISH' 

Results processing fish from the first and second trips using 

containers have been provided to the Department Fisheries and s 

Fish Products International. the time of preparing this report, 

it is known only that dockside grading the containerized fish shows it 

is to be of si ificantly hi quality than fish of the same age from 

the same trawler but owed in pens. 

Furthermore, the eight-day old cod brought in by containers 

was suitable for premium packs. This compares with an ed average of 

30 to 40% for pen stored cod. 

results were e ed will likely be upon by more 

careful filling and ice procedures. 

It is suggested that some be made to ermine the optimum 

fish to ice ratio, since the less ice that can be used to achieve the 

same high quali • the the volume of fish that can stored in 

each container and the lower the cost of icing. 

5.0 FURTHER DEVELOPMENT &COMMERCIAL APPLICATION 

The use of large, insulated cant ners in Newfoundland during the 

past 10 years has clearly demonstrated advant container techno] 

over boxi technology, while delivering fi equivalent high quality. 

Since the quality containeriz fish in suitably S1 insulated 
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containers is equivalent to that obtained from boxing, an economic com­

parison of the rawl System with typical boxing systems can be readily 

made. 

The analysis provided in Appendix "N" is intended to compare the 

economics of operating a fleet of wetfish trawlers usi Contrawl Con­

tainerization Systems and high speed discharge tems with a fleet of 

wetfish trawlers USing relatively sophisticated boxing tems. 

The vari le costs incl in this analysis are: 

1. replacement costs of boxes/containers, 

2. raw materials handling and transportation, 

3. discharge, clean-up and re-load costs, 

4. vessel operating costs, and 

5. ice costs. 


The fixed costs inclu amortization of the fleet vessels 


uired to 1 a given quantity of fish (400,000,000 lbs./yr.) plus an 

allowance for other fixed costs which may be considered attributable to 

vessel operations ( ore staff, etc.). 

This analysis, summariz in Figure 1 following, is based on reason­

able assumptions provided in the Appendix which are favoured over "boxed" 

trawlers. It illustrates that a fleet of Contrawl-equipped trawlers pro­

vides superior performance in all respects, with possible exception 

of annual replacement cost of containers (estimated at $420,000 per year 

higher than boxes) and annual maintenance (estimated at $1,000,000 per 

year higher than boxes). 

Based on this analysis, further development and commercial use of 

the Contrawl tem is clearly indi 

The next development phase, which it is suqgested will be a full 
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FIGURE 1 

Boxed Trawler Contrawl Trawler 

$000 

No. of Vessels 44.44 40.04 

TOTAL CAPITAL COST: 
- Of Vessels 
- Of D1 Fadl itles 

Total tal Costs 

$457,732 

$458,932 

$451,125 

,925 

Net Sales Revenue (of 
@ 33 1/3tl1b. ) ,332 $133,332 

1- Box/Container Replacement $ 2,000 	 $ 2,220 
2. Raw Material Transport Cost $ 1,800 	 $ 1,200 
3. Raw Material Handling Cost $ 5,000 	 $ 4,000 
4. Discharge/Re-load Cost $ 2,800 	 $ 400 
5. Cleaning of Hold $ 467 	 67 
6. 	Vessel Operating: 

- Crew $ 442 $ 23,220 
- Fuel, Maintenance, etc. $ 22,220 $ 21,575 

7. Ice Costs 

Vessels Operating Margin $ 67,903 $ 73,389 

Less: Fixed Costs $ 58,672 

NET VESSEL OPERATING PROFIT $ 8,520 $ 14,717 



vessel operation, would provide Contrawl Systems inc ing latest 

design and operating features which have been or can be ceo from 

operating the present prot toget with suit le vessel discharge 

and handling stems to achieve the maximum operating potential of 

the 	overall system. 

Our; the planning of this next phase, thorough consultations 

should probably be held with unionized fishermen's representatives to 

explain the project in detail, discuss how job opportunities may 

affected and obtain the support and t;:o-operation the fishermen 

vessel crew. 

Some des i modifications whi cou 1 d be incorporated in the new 

. systems include: 

1. 	 Simplification of drive terns, such as locating drive shaft 

and chain takeups low the factory d level and positioninq 

drive motors and winches on a common 

2. 	 Simplification electrical tem by incorporating all (or 

most) starters and disconnects in a motor control center (MCC). 

3. 	 Incorporating hi er reliability into the control tems 

using proximity switches solid state control devices LCs, 

relays, etc.) 

4. 	 Materials of construction would be selected to reduce 

maintenance downtime costs to a low and le level. 

Furt ,t next system, which will still be prototypes to a 1 

extent, should be construct on a shore as modular systems. Thus, any 

required design chan em tests, controls debugging, etc., can be 

performed prior to installation of the systems on a vessel. 

The 	 vessel, if retrofitted, would not be docked and stripped unt i 1 

.. 
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final operating tests of the have been comp 1 • The 


wh i ch wi 11 have been bu i 1t to f it prepared anchor po; nts in the vesse 1, 


would then be marked, disassembl and transferred to the vesse 1 


re-assem~ly and attachment to the deck and hull. 


Th ; s procedure wou 1d s ave con s i le time and cost and el iminate 

welding stress, inaccuracies and ;n installation which, despite 

the of attention, occurred all too frequently during the 

installation of the present prototype tern. 

6.0 SUMMARY 
, 
AND CONCLUSIONS 

The Contrawl System high potential for imizing returns 

from the renewable fis ies resource harvested by relatively large 

vessels. 

While the prototype on Atlantic Marg has introduced 

operational problems (some foreseen, some unforeseen, as described in the 

text). it has clearly proven that the ntrawl tem works well in a 

very hostile marine environment and does so with safety. Inconveniences 

ing experi with the can ily overcome and some low 

cost solutions have al been identified and described in. Whi le 

ing on board is common in Europe and elsewhere, there can be little 

doubt that current boxing methods are not irely sati ac On the 

hand, the use of cont nerization over the past 10 years in 

Newfoundl has clearly demonstrat advant over boxing, at least 

with to materials handling costs and convenience, while quality 

would appear to be equivalent to boxed fish. Thus in Newfoundland, 

containerization is a known, proven accept 1e logy its 
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adaptation to vessels should appear to a natural evolution. 

Continuation of the Contrawl tem lopment by outfitti a full 

vessel with system and providing suitable shorebased 

discharge!re-charge and handling ilities is strongly recommen 


