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ABSTRACT

The project "Design and manufacture of containers and container handling
and transporting equipment” (SI/CYP/76/008) originated in a request submitted
by the Government of Cyprus to the United Nations Development Programmc (UNDP,
in January 1975 and approved in liay 1975, with the United Netions Industrial
Development Organization (UNIDO) scrving as executing agency and Cyprus
specialists and officials providing government co-operation. ‘tThe purpose of
the mission covered by this report was to assist in the production of small-
enale 20 GRP-plywood containers at existing container repair and
refurbishing facilities®, to contribute to work on the c¢stablishment of a
container maintenance and repair facility, and to revicw the present status of

the transportation of citrus fruits in ventilated dry freight containers, '

Tiue expert vegan his one-month mission on 16 July 198, ‘the following

findings are noteworthy:

1« Previous problems pertaining to repairs of GitP-plywood containers
employed in world trade have been molved by introducing firm repair

procedures and developing new techniques;

2e The proposed production of GHP-plywood containers is based on the
assunption that container repair and refurbishing facilities under
construction in Cyprus can be used, The facilities are deceigned to handle
ull steel, GHP-plywood and aluminium container repairs, parts replacement and

refurbishing;

3¢ The use of neither flat rack containers nor the afi-Roll trailer
nrovides a molution to the imbalance in citrus fruit container traffic,
However, ventilation requirements for citrus fruits could be met by
inetalling a one-pipe "CON AIR" system between the stip's cells and modifying
the standard dry freight containers in such a way that a mechanical

ventilation hose could be easily connected.
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I, S ALL-SCALL 2C' GRP-PLYWOOD COLTAIL.Lt PRODUCTICL
AT OXISPING CONTAIL ¢ WOPAIR AND WENURDISHILG FACILITILT

This report was prepared at the request of the .inistry of Conserce and
Industry, of the Governuent at Cyprus, and local industrics involved already

in the repair and refurbishing of 1,0 gtecl and GRP-plyweod containers,

GRP-plywood container production in Cyprue is viable bernause of low
investments in production machinery and equipment and low labour costs
compared with present centres for producing 20 GItP-plywood production,
namely, France, Federal Rlepublic of Germany, Japan, letherlands, United
Kingdom and the United States.

Furthermore, a trend has been noted in the neditcrroncan area to GHP-

plywood containers.
The cost of 20' ORP=plywood oontainers is approximately 40 per cent higher

than containers formerly manufactured, however they offer the following

advantages:
Longer life

Less maintenance

less maintenance cost
Better insulation
less sweat

Clean appearance

Previous problems pertaining to repairs of GRP-plywood containers
employed in the world-wide trade have been solved by introducing fim
inetructions on GRP repair procedures and developing new techniques,

Certain tredes that used routes passing through seversl climate sones
such as Durope/Caribbean, Furops/South Africa and Burcpe/New Zealand, opted

for ORP-plywood oomtainers.
Some operators in the trade using the routes: Durope/Australis, Derops/

United Bates west ocoast, Burope/Asis, Burope/Rtiddle Mast, and Burope/
Neditervancan have adopted GEP-plywood comtainess for the same Feason.




Lew container production capncity should be assigned neinly to satisfy:

Special rcquirements of a local nature
Gnall quantity orders

Replacement demand

Large—soale container production is mainly suited for the initial supply
for the outfitting of ocontainer ships and for container lessors.

Production flow diagrars {or 20 GilP-plywood containers are presented
piyw

in figures I, II and III below,
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Jige and racks

Pront frame assembly jig

Raw material racks and boxes (front wall)
Component storage rack (dooré + end frame)
Container frame assembly jig

Rew material rack (top rail)

Bottom {rame assembly jig

Raw material rack (bottom trame + fork-lift pockets )
Wheels for transfer

Raw material rack (floor)

Rew material rack (side, front, roof-panel)
Panel: installation ' i

Riveting waliweys

h.achinery and equipment
1 LIG - Welder

1 LIG - Welder
2 .10 e jelder
Shot-0last equipment:
(a. Tuober costing;
(b) Air compressor, 10,000 1/min - 6 bars;
(¢) wir conditioning and cleanings
(d) Grit recovering and cleaning or one automatic whecl abrasive

~hot-:lasting facilitye.

fa. Jalnt Looth
o, 1 ~.rlese paind spraycr
paim® mixery

dri1lling mac. ines and o electrical screwers

™3

1 sealing pump
3 drilling macilnes
2

rivet jursc



liiscellaneous hammers, brushes
Water spray test equipment

Lifting equipment

2 monoreail hoists, each handling a maximum of 500 kg and used for:
Front - endfreme assembly
Oontainer frame assembly
Bottom frame assembly

1 1lift in the shot-blast booth

1 1ift in the paint booth

1 wonorail hoist handling a saximm of 250 kg and used for panel

installation :
One 1.5 ton fork-lift trmock
One 7.5 ton fork-lift truck

Ersductivity

At maximum efficiency, 65 man-hours will be required per container.

Taking break-time into consideration, 7O man-hours per container should
be the basis for caloulating the productivity.

For the proposed production, the assembled doors and door end-frame will
be imported,

For the proposed production the labour consumption remains at a rate of
54 man-hours per container

The break-up of the manpower required for individual production stages
acoording to the production plan is given below in the section dealing
with labour.

The daily production rate based on 20 productive men will be 3
containers per shift of 0 hours per day, 240 days per year.

The annual production is 720 comtainers per shift,

lakour

Fork-lift drivers 2
Welders - endframe assembly 2
Welders - bottom freme assembly 4
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Welders - frame assembly
Shot-blasting

Painter

Carpenters - floor installation
Carpenter panel installation
Painter - marking and final station

Bl-ﬁ\ﬂ”ﬂcﬁﬂ

Total

Not included is unproductive labour

Foreman

Maintenance mechanic 1

Quality controller 1
Total “Y nen

-

componente!/
Txpe
GRP-panels
Steel sections
Doors + door end-frame
Ploors
Cormer castings
Paint
Sealing
Pasteners
lashings, door retainer

CBN (Dart) (Compagnie Belge Naritime)

. mmll) (Compagnie Générale Naritime)

. Y/ A list of component suppliers and 20° GRP-plywood container marmfacturers
may be obMained on reguest froa the responsidle sudbstantive office in the
Industrial Operations Division of UNIDO,




Servarx, Pederal Republic of

Napag - Lloyd

Colwmbus - Line (Hamburg :Mad)
Hanes - line

0L (Deutsche lahost linic)
DAL (Deutsche Africa Linie)
Comtrans (lcasing cowpeny)

Asmel

7L (e ton cquivalent units (teu) on trial)

Letheriande

Liedlloyd (Scandutch)
1S (Koninglyke Nederlandse Moomboot Natsohappy)

Sswth Africe
SAP - (Sowth Africen Preight) Marine

Snited Kingics

Harrison Line (Carcll, South Afrioa)

"nited Otates
Aerican Txpert Lines

Parell Lines
American President Lines
Prudential Lines

Plexi Van / Mni-Plex
108 (Imermational Comtainer Sesviee Ins. )

071 (Comtainer Tramspest Intemmationsl})
Inter Pool




Additisnal featurcs

Insulated containcers
cfrigerated ocontaincrs

These comtaiviers are of tlhe sauc vasie desigh and cw. be assenbled on
the sene preduction line witlout wiy additional equipment.




ORP panels
(sidee-front-roof)

Doors, inclwding looking

SOAr, hinges, sealing, and
ond freme

2 top meile .
2 bottom ruile

{1oroee members

2 fromt comer posts

Comers
Ploor of laminated softweod
Paint

Neockbolte

Wuokring

Side-aml] seal

2005 wenl

Pront-wmll seal

Side-wall and floor sealing

21.6 m
'502 "

One-coat mysten

26,1 .2 sides
‘076'. front
12,53 8¢ roof

1 oot

1 08

"08 -2

¥k

136

g§ERep=

0.3 kg

".“ . .

ﬂ A list of mamufacturere may be obtained cn requust from the respomeidle
substantive officcr in the Industrial Operstions Division of UNIDO,



mg ‘.W
logetype

Inside rivet Galvanised steel
reil prefile, 1,50 ma

2 fork-1if\ pechets

Proat -header

Premt-e1ill

lashings for fleor rings

lashings for reef rings

Roof bows Yz 10 x5 x 2,5

Cormer reiafercement
Botten comer reinforoement
Cresh plate

Door retainer

lashing commer-pest

Sorewe

Rivet-aut

Washer

Self-tagping ssrewe

1 oot

54.5

162
18.)
31.)

&R EER"

1.5 kg
26,6 Xxg
2.9 kg
“ Kk

3

160




C. Bmaipment invostment

For the produwotion of 20* x 3' x 8'6" GRP=plywood containers as dry oargo,
open=top, inmulated, and refrigerated sontiirners at conteiner repair and

maintenance faciliticeythe cruipaont listod oelow will be ruruired,

Somsonente guppliedt
Toore ~orvlite ibin end-Trae
Panelr
i"loor

seatione and fittings

To aceemble the commonents, the following cquipment is recuireds

4
Pront freme asscmbly jig 1,200
Fork pocket assembly jig ¥00
Bottom frame assently jig 0,000
5> Semj-automatic wclders (§1600  each) 3,000

To nssomble the conmtainers, the ullowiny erirpme nt 1 requireds

iiaw meterial and comporent depogits 16 gL
Panel ingtallatior jig IV
Threc nemi-automat i~ welders (1 180C each) 'y 9 40C

In addition, the followirs riscellaneous coquipment 1o requireds

-

Raw material and component dcposits £1900C
Lifting equipment 000G
ihecle 3500
Walk ways 1,00C
Rivetting equipment 2,40C0
“mall equipment (drilling sachines, screw
drivers, sealing pump e$c,)
1,000
Total 42,6C0

Por painting of the assembled container frame an oxi sting shot=blast and
paint facility will be used,
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11, ESTABLISHMENT OF A CONTAINER MAINTENANCE AND
REPAIR FACILITY AT LIMASSOL, CYPRUS

The proposed production of the 2G? GRP-plywcod contiiner is based on the
assumption that container repair and refurbishing facilities in Cyprus ~an

be usede

Previous feasibility studies confirmed the viability of a contailner
maintenance, repair and refurbishing plant in Cyprus. lLocal enterpriscs
gtarted the construction of a 4C!' 4 4C' bay contairer scrvice station with
dep8t. This project will be completed in six wonthse During this time,

container rcpair and refurbishing will be carricd out at temporary facilities.

Traneportation cquipment and machinery were supplicd from abroad during

the expert's miesion, The factory is gearced to carry outs

(a) All stecl container repairs, part replacements and refurbishing
( shot=blasting, repainting and remaking);

(b) All GHP-plywood container repairs, part rcplaccments and repaintings

(¢) All aluminium repairs, part replacement and stecl endframe
repainting.

Information concerning the Convention of Safe Containers (CSC), the
International Institution of Container lessors (IICL), the Intermational
Organization for Standardization (IS0), TIR (Traneport interational de
marchandise par la route) and other oustomer requirements were provided to the
persons, and a handbook entitled "German Lloyd - Container Repair Recommendations"
was introduced by which future repair work will be governed.

New repair techniques especially for the GRP-plywood container were
introduoed,

Dooumentation on container spare parts, repair tools, equipment and machinery
was passed on to looal enterprises,

Assistance was given to obtain the materials and tools.

The layout of the plant is as follows!
Container bay lergth/width « 13 x 6 m
Inside height = 5 m
Door width/height = 3.5 m x 3,5 m

The length of the building will be fitted with doors giving direct access to

each ocontainer,
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The handling system, outside, will be fork-1ift trucks with side
spreaders that can turm containers by 90 , inside, by whoelu attached to the
corner castings in both positions, upright and turned 90 .

The front of the building has gencral offices, a mess room and stores.

The transformer compound, compressors and paint, fuel and 0il stores will
be located at the end of the workshop, The last three bays will be assigned
for comtainer refurbishing. The last bay will be closed but fully ventilated
and lined with rubber, and will contain shotblast equipment with automatic
steel grit-recovering devices. The shot-blast equipment is insSalled ocutside
and consists of1

Compressor

Horisontal conveyor

Vert ical conveyor to grit cleaner

Grit tank

Shot-blast with hose and nozzle

Air exhaust

Alr filter

T™he floor of the shot=blast compartment has steel greting with reils for
Arensport wheels and lifting/turning squipment. The shot blast and painting
facility is capable of handling:

Neel oontainers
SR eel frames of GRP-plywood ocontainers
Steel and frames for aluminium containers
Now assesbled 20' + 4O' containers and 20 + 40' GRP-plywood container
fremes.

Hext to the shot-blast compartment is the paint booth which has airless
"Nor" epray equipment and is fully ventilated., For under costing, 1ifting/
tuming equipment will be installed. The pumps and paint store is located
outside. One or two bays oomtain the heavy machinery: guillotine shear and
breke press for stesl sections up to 2.5 ® length and 6 ma thick and disc
sew with a stors for rew material.

Some of the bays have to be separsted for GRP repairs where additional
exhaust oquipment has to be installed. The ORP repair section is equipped
with an Avdel huck bolt fastening system and hand tools such as! jig saws
for CAP-plywood up to 18 mm; disc-grinders with two different gredes of
sander; vaouum cleaners; sanders; ORF and paint application rollers.

The alwminium repairs require the following hand tools: pneusmatic hamser
with 6 mm tool; hammer and scissors, electrical scissors and disc saws.



The stee] comtainer repair booth will be equiped with OOp welders,
sutegen welder and cutter, s well as straightening tools and hasmesre,
electirical saws and grindere, wire brush oquipment and paint drushes.
Specialised squipment is mainly required for GRP-plywsed. A list of
mteriale and suppliers may de obtained on request frem the respensidle
substantive officer in the Industrial Operations Pivision of UNIND,
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111, PRERSENT STATUS OF THE TRANSPORTATION OF CTTRUS PRUITS IN
VENTILATED DRY FREIGHT CONTAINERS

Ao MNechaniocal ventilated ocontainers for the transport of citrus fruits

There is a large imbalance in container traffic to and from citrus-growing
countries., Impty containers which could be used for the transpurt of citrus

fruits arc transported out of these arecas.

Tests have shown that in the liediterranean to the north ! uropean area
citrus fruite can be shipped in standard dry freight containers on ship
decks without any mechanical ventilation during certain times in autumn and
spring. Below decks, however the loaded container needs approximately - to €
air changes per hour. This is achicved by blowing air into a standard dry
freight container at the {ront bottom part, using pallets on the floor ag
air ducts. The air leavce the container through the comnon air vents at the
upper side of the side walls, into the ship's hold, The usual ship's hold

ventilation system should bc capablce of sufficiently ventilating the lold.

The standard dry freight ~ontainers should be modified in such a way
that a mechanical ventilation hose could easily be connected. This should

be automated becauge of the lack of spacc between the ship's cells,

Tests have been carried out with containers having a porthole
mechanically closed by a shutter or pipe screw-cover. The cost for this
modification on a standard dry freight container was approximetely $0-150
per container. This type of modification does not affect TIR approval, the
structural strength, the water tightness nor the inside cube specifications
of the container. The modified container can be used without any limitation
as a dry freight container as well. The latest research and development
(R and D) is working on a modification without any moving parts. Luch
R and D has to be done in close co-operation with the suppliers of the

mechanical ventilation syetem on board the ships.

Present solutions for ihe trancportation of citrus fruits by sea are as
follows:
(a) A one=pipe "CON AIR" system is installed between the ship's ocells,

The air supply oomes from a blower installed on deck, The present price for
such an installation, including automatic connectors to the containers, is 82,500




per ocontainer based on north Maropean Shipyard quotations, If this
modification is ocarried out in the Nediterranean area, the ocost will be
dreastically reduced, The design and supply of aggregates ocome from
specialized companies in the Federal Republic of Germany and the United
Kingdom, such as that which invented the "CON AIR" mystem;

(b) Palletized on flat reck containers using the usual ship’s hold
ventilations

(c) Palletized on a Mafi=Roll trailer on board the Ro-Ro ships.

The use of flat reck containers, however, does mot solve the imbalance in

1

the rontainer tredos  Agniing cxtre ohoondn; onpacity bor to oo ewployod
during the fruit eeason ior o iy trencportre  Lolther doro the use of
rafi=ioll trailer help to boulance tre utilization c¢i contauners, and 1t i
applicable only i'or tradcs with a sp.ciiic cargo f.oructure, lece one way with

wheeled cargo, the other way with frut on Loll-trezil.re,
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