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ABSTRACT 

The project "Design and manufacture of containers and container handling 

and transporting equipment"  (Sl/OYP/76/008)  originated  in a request  submitted 

by the Government of Cyprus to the United Nations Development  Programme (UNDP) 

in January   1975 and approved in liay 1975»  with the United Kations Industrial 

Development  Organization  ( Uli I DO)  serving as executing agency and Cyprus 

specialists  and officials  providing government  co-operation.   ¡The purpose of 

the mission  covered by this report was to assist   in the production of small- 

scale 20'   GRP-plywood containers at  existing container repair and 

refurbishing facilities,  to contribute to work on the establishment  of a 

container maintenance and  repair facility,  and to review the present  status of 

the transportation of citrus fruits in ventilated dry freight   containers. 

Tut: expert uegan hib  one-month mission on  K; July V),'b.     Vhc following 

findings are noteworthy: 

1. Frevious problems pertaining to repairs of GrtP-plywood containers 

employed  in world trade have been solved by introducing firm repair 

procedures and developing new techniques; 

2. The proposed production of GKP-plywood containers is  based on the 

assumption that container  repair and refurbishing facilities under 

construction  in Cyprus can be used.    The  facilities are designed to handle 

all steel,   GRP-plywood and aluminium container repairs,  parts  replacement  and 

refurbishing; 

3. The use of neither flat  rack containers nor the i afi-Ho11 trailer 

provides a  solution to the  imbalance in citrus  fruit  container traffic. 

However,  ventilation requirements  for citrus fruits could bo met  by 

installing a one-pipe "COIJ  AIR"  system between the ship'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.     3ALL-5CA& 2C»  QliT-PLYlJOOD GOl.TAll-U PICDXTICL 

AT rjcioriira coKTAir.: a U:;PAIK AID HISPUHIìISHILG FACILITI],:; 

This report was prepared at the request of the ministry of Comerce and 

Industry, of the Qoverniaent at Cyprus, and local industries involved already 

in the repair and refurbishing of 1;0 cteel and GííP-plyvíood containers. 

ORP-plywood container production in CypruE ìB viable be-ause of low 

investments in production machinery and equipment and IOVJ labour coBts 

compared with present centrée  for producing 20»  GHF-plywood production, 

namely,  Prance,  Federal Republic of Germany,  Japan, Netherlands,  United 

Kingdom and the United States« 

Furthermore,  a trend has been noted in the Mediterranean area to 0HP- 

plywood containers. 

The oost of 20» ORP^plynood oontsiners is approximately 40 per oent higher 

than containers formerly manufactured, however they offer the following 

advantage!! 

Longer life 

Leas maintenance 

Leas maintenance cost 

Better insulation 

Lsas sweat 

Clean appearance 

Previous problems pertaining to repair« of ORF-plywood containers 

•aplcys« in the world-wide trade have been solved by introducing fir» 

instructions on ORP repair procedures and developing new techniques. 

Cartata trades that uaod routes passing through several climate sones 

a«eJi — laropo/Caribbean, Furoao/South Afrioa and airepe/liew ¿«aland, optad 

for (MT-oljwood containers. 

leas operators in the trad« using the rowtesi   airopo/AuatralU, öoaps/ 

(taitas SUtts aavt ooast, aaaapa/aaU, iaioaaytaiaals •**• ••* *"»»/ 

aaáitartaaaui aar« aéoptei OarV-alywMd ooataiaors for tas aaai 
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i;ew container production capacity Bhould ba assigned n*.in\y to saticfyi 

Special requi renante of a local nature 

Groall quantity ordorß 

Replacement demand 

Large-soale container produotion is aminly suited for the initial supply 

for ths outfitting of oontainer ships and for oontainer lessors« 

Production flow diaßrnr.e for 20*  GiiP-plyvood containers are presented 

in figures I, II and III below. 
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A.     Produotion requirements and onemtora handling 20»  «F-P1YMP¿ Wtttiift 

Jiffi and racks 

Front frame assembly jig 

liaw material racks and boxeB (front wall) 

Component  storage rack (doors + end frame) 

Container frame assembly jig 

Raw material rack (top rail) 

Bottom frame assembly  jig 

Raw material rack (bottom frame + fork-lift pockets) 

Wheels for transfer 

Raw material rack (floor) 

Raw material rack (aide, front, roof-panel) 

Panel:  installation ^ig 

Riveting walkways 

Machinery and equipment 

1     1,10 - Welder 

1 liIG - Welder 

2 nia - ¿elder 

¿hot-to last «axupmant : 

(a.]     Giacer cor.t mg; 

(b)    A.ir compressor,   10.000 1/min - 6 bar«} 

(o)    ¡ar conditioning and cleaning; 

(d)    Grit recovering and cleaning or one automatic wheel abrasive 

-not-:Lasting facility. 

¿•aint m»i 

(a,.     -:ai:it  Loot h 

(',.-,,     1        -!'kss paint sprayer 

!      paint viixeri" 
? drilling mac: mes and  2  electrical'screwers 

1 sealing pumo 

} dri 11 i ng mac Litres 

2 rivet gune 

AM 



- 12 - 

Miscellaneous hammers, binatoi 

Water «pray test equipment 

2     monorail hoists,  aaoh handling a maximum of 500 kg and used fort 

Front - endframe assembly 

Container frana assembly 

Botto» frane assembly 

1      lift in the eHot-blast booth 

1      lift in the paint booth 

1     »onorai 1 hoist handling e maxims of 250 kg and u»td for panal 

installât ion 

One 1.3 ton fork-lift truok 

One 7*5 ton fork-lift truok 

Produotivity 

At maximum efficiency, 65 nan-hours will be required per container* 

Talcing break-time into oonaideration, 70 man-hour« par oontainer should 

be the basis for calculating the productivity« 

For the proposed production, the assembled doors and door end-frame Mill 
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 

aooording 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 6 hours per day.  240 days per year. 

The annual production is 720 containers per shift. 

iikaaf. 
Fork-lift drivers      , 2 

Welders - endframe assembly 2 

Welders - bottom frame assembly 4 
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«•Itera - fmM sassnaly 2 

Shot-blasting 1 
Patatar Y 
Carpintera - floor installât ion 2 

Carpantar panol installât ion 5 

Patatar - narking and final station   1 

Total 20 

lot includo* is improductiva labour 

1 

•aintsnanoo aoehanie 1 

Quality controllar 1 

•rtol T 

SflttBffil j/ 

OftP-panals 

Stool soot ions 

Boors • door and-i 

Floors 

Cornar oastinfs 

Paint 

Sealing 

fasteners 

Ushings, door rotainor 

(Bart) (Cesyafnie Balgt Maritisi) 

Franca 
cSiXcaroll) (Cosuwgnie deaerala Mariti»*) 

\J     k list of oosjnonsnt supplia«« «ad 20* 
•ay bo obtainod on rasjuaat froa tao responsible susstuntivo offios in 
Industrial Operation« Division of URDO« 
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îriMffi numi ftmiiiî ìf 
Hapaf - Lloyd 

ColaatoM - Una (Eatabur* 3U) 

nana* - Une 

SfcOI, (Bautacha fiahoat Unie) 

DAI (Bautaohe Africa Unie) 

Oontrana (leasing company) 

PI*   (Uc, io*  «quivalsiit unita (t«i) on trial} 

Katharlanda 

bedlloyd (ooaiidutch) 

*»SM  (Koninflyka aaàarlanda« atoaaauot Mataoaaimy) 

3o«th Africa 
U9 - (torta Afrioan ftaigfcft) feria« 

Uarriaon Un« (Caroli, South Afrioa) 

»Wit 9Wff 
A»*rioan Expert Una« 

ferali Una« 

Aawrioan Praaidant Una« 

Piasi fa» / Obi-Fias 
íes (IfllMwtiffjnl Cal afir fefvia» Is*») 
OfI (Owftaiaar filali H taUi—<t—1) 
Iatar tool 
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lMwl*t«é container« 

Ite frifarai «d oontaincrt; 

Th«M oantair¿«ra ar* of the Käme; l*aai* dvaijpi mná nv> ha «aa<rü.bl«d ct> 

tb« MM promotion Une without ai¡y additior«*! «qnipnotit* 



-16- 

B.    avortai, lit for 20« « 8» « 6» 

CoaBOMRt 

21.6 M 

(iié*e-f rent-roof) 15.2 m 

Door«, Includi!* loekiaf 1 eet 
%   »infOO,   MftllQff,  Mi 

26.1    a2 eidet 

4,7&m2 front 
12.53 m2 root 

2 tee mili 1 Mft 

2 »otto« mile 

Horeea eoaeert 

2 front eeraor poeti 

Center« I ee* 

Fleer of laminate« eoftwee* 15     m 11.6 a2 

•eint Oae-ooat eyeten 35 kf 

136 

1C 

24 

54 

222 

t5« 
COB 

Sieo-aall eeet «.3 1« 

Front well eeal 

Side-well and floor eoalla« 11*36 a 

it A li et of Mawfeetnroro any fee oeteiaed on roenoet fro» the roeaoaeibl« 
aneetaiitlve officer in ta« laéaetrlal Operation* Division of »IDO. 
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iMlé« rival 
imll 

2 foifc-lift 

OalwtiM* itNl 
pr»fil«, 1.30 m 

Fiwt-aill 

toglimi ftr fUor 

U^hlngi for wmt 

30 « 1K) 1 50 * 2,5 

B*tt«* MiMr rvinforcMMRt 

OfmA plait 

Beer r«t*iMr 

54.5 • 

40 kf 

1«2 kf 

te. 3 kf 

31.3 kf 

0 

e 

4 

27.5 kf 

26.6 kc 

2.39 k« 

14 kf 

2 

4 

26 

2» 

110 

Self-tflfplRf 
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investment 

For tlM jinntfilinn of 20» i 8« x 8»6" GRP-plywocd contain«« M dry oargo, 

open-top,   insulated,  and refrigerated  sont^ir.«• nt   container repair and 

maintenance  facilities, the <.quipin<:nt  lifctui  OUOVJ vili ì>.  required, 

r;ci; 'onontE  Euppli«jdl 

Doorß  ^,oir.nl«..tc '/ibi. (.iid-rmr.i'.. 

j^ariK-lr 

Floor 

wontiore and fitting« 

To aeeemble the components!, the following equipment  i« retini rod I 
r 

Front fra»« aaaembly jig 1,200 

Fork pocket a«se»bly jig ^°° 

Sott«« freie Moettibly jig ..,000 

2 Se»i-automat i c welder« (Î1ÎXJ0 each;                J,o00 

To  RS«ö«*le the  containers,  tho   f.jllowinr equip«.'nt   ir  rorpjirodt 

iiav material and component depoeita 1¿,lU; 

Panel  installâtior  jig Va 

Throe nomi-automatic »¡elder« (:. 1Ü0C each) Mf40C 

In addition, the  follovir.^ in ßcellaneou» equip•"t   n:  required! 

t       ' 

Raw r.Éíiterial and  rorr<i:onont  deposit« 6,üOC 

Lifting equipment ò,ooc 

Wheel« 3,0«: 

Walk wayc 1,00L 

Rivetting equipment 2,0C0 

•all equipment  (drilling »achine«, «crew 
drivar«, ••»ling PU»P «to.) 1,000 

Total /|2,6C;0 

for painting of tao »««—bloa oontai ner fra*» an «si«ting «fcot-felaat and 

paint facility will be used. 
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II.    ESTABLISHMENT OP A COSTAINER MAINTENANCE AND 
HBPAIH FACILITY AT LIMAS30L,  CYPRUS 

The  proposed production of the 20»  ORP-plyuood  container iB  based on  the 

assumption that  container repair and refurbishing  facilities in Cyprus can 

be used. 

Previous feasibility studies confirmed the  vinbility of a container 

maintenance,  repair and  refurbishing plant   in Cyprus,     local enterprises 

started the construction of a 4C» • 4C bay container service station with 

dep8t.    This project  will be completed in six months.    During this timo, 

container repair and refurbishing will be carried out at  temporary  facilities. 

Transportation equipment and machinery wer': supplied from abroad during 

the expert •« mission.    The factory is geared to carry out: 

(a) All steel container repairs,  part   replacements and refurbishing 
(shot-tolasting,  repainting and reoaking); 

(b) All GHP-plyvood container repairs,   part  replacements and repainting} 

(c) All aluminium repairs, part  replacement and steel cndfrejse 
repainting. 

Information concerning the Convention of Safe Containers (CSC), the 

International Institution of Container Lessors (HCL), the International 

Organization for Standardization (l30), TIR (Transport  international de 

marchandise par la route) and other customer requirements »ere provided to the 

persene, and a handbook entitled "Oer*an Lloyd - Container Repair ReooBjaendatione" 

MM introduced by whioh future repair work will be governed. 

Mew repair techniques especially for the (HP-plywood container were 

introduced« 

Documentation on container spare parts,  repair tools, equipaant and Machinery 

was passed on to looal enterprises. 

Assistance was given to obtain the aaterial• and tools. 

The layout of the plant is as followst 

Container bay lex^th/width - 18 x 6 m 

Inside height - 5 • 

Door width/height « 3.5 • at 3.5 • 

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

each oontainer. 
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Tha handling «y*«», out«ide, will be fork-lift truck* with .idc 

epreader. that can tu» container, by 90°, inaid«, by wheel, attached to the 

corner castings in both po.ition., upright and turned 90 . 

Th« front of the building ha. general office«, a me., roo» and .tore«. 

Tha transformer compound, compressors and paint, fuel and oil .tore« will 

be located at the end of the work.hop.    The last three bay. will be assigned 

for container refurbishing.    The last bay will be clo.ed but fully ventilated 

and linad with rubber, and will contain «hotblaet equipment with automatic 

et eel gTit -recove ring device..    The shot-blast  «quipaont is installati outside 

and consists oft 

Compressor 

Horisontal conveyor 

Vertical conveyor to grit cleaner 

Grit tank 

Shot-blast with hose and nozzle 

Air exhaust 

Air filter 
Til« floor of the ahot-blaat oo«part«ant haa ataal grating with rail, for 

transport wheel, and lifting/tuming «quipnant. The ahot bUst and painting 

facility !• capable of handlingi 

91eel oontainars 

9teel frana, of OV-plywood oontainara 

SI Ml and fraava. for aluainiua oontainara 

law issisi Till 20« • 40»  container, and 20 • 40« OIF-plywood container 

last to the ahot-«laat ooapartaent i. th« paint booth whioh has airless 

-lot" apray equipment ana is fully ventilata«.    Por under coating, lifting/ 

turnia« equipment will a« inatalled.   Tha pvjaps and paint .tore i. located 

«ertala».  On. or two bay« oontaln the heavy swAchinaryi    guillotine shaar and 

«rake pr—ê for «ta«l «action« up to 2.5 • laiwrth and 6 a» thick and diac 

•a» with a «tore for raw suit e rial. 

of tha baya nava to be separated for OIF repair, waara additional 

equipment ha« to be installed.   Tha 01s? repair section i. «quipped 

vita an Avdal huok bolt fnataning syrtau and hand tool, such asi    ji« «aw. 

far OW-plywood up to 16 «ait disc-grinder« with two different gradea of 

«ändert vacua* cleaner«; «änderst 0» and paint application rollara. 

The eluainiu« repair« rehire the follow!«« hand tools«   pneumatic haa»er 

with 6 sat tool} haaawr and aciaaon,        electrical scissors and diac aawc. 



-ai - 

TW otool oontiioor tipi Ir ooo%« «ill oo onoinot «ito OOj «oléoro9 

wolétr oni eottor, M ««11 M Hroigntoniof tool« oni kaum«, 

•loot rio»! OMNI ont frinâoro, «irt »non onmipnont oni point »roonoo. 

fpoeUliooé fmipnonl io minljr rotpiiroá for OoF-flywoot*    A liot of 

ootoriolo oni onpolitro noy o« ooUinoi on r»ojo«ot fron too f oponoiolo 

•Éootootivo offieor in tho InonotHal Oporotiono ttvioion of «XBO. 
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III.    PMSmrt 3TATUS OP THE TRAISPOÉTATION OP CITRUS FRUITS IN 
VEHTILATED MTT FRKIOTT CONTAINERS 

A.   Maohanioal vantilatad container« for the -transport of o it rus fruits 

Thare is a large imbalance in oontainer traffic to and from citrus-growing 

countries.    I,mpty containere which could  be used for the transport  of citrus 

fruits are transported out  of these anas. 

Tests have  shown that   in the hediterranean to the north  : uropean area 

citrus fruite can b^  Fhipped  xn standard dry freight containers on ship 

decks without any mechanical ventilation during certain times  in autumn and 

spring.     Below decks,   however the  loaded  container net.ds approximately '• to  6 

air changes per hour.     This  is achieved  by blowing air into  a  standard dry 

freight  container at  the front  bottom part,  using pallets on  the  floor as 

air ducts.    The air leaver the container through the common air ventr, at the 

upper side of the  side walls,  into the ship's hold.    The usual   ship's hold 

ventilation system should be capable of  sufficiently ventilating the  hold. 

The standard dry freight  containers  should be modified  in  such a way 

that a mechanical ventilation hose could  easily be connected.     This should 

be automated because of the lack of space 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 wae approximately   150-150 

per container.    This type of modification does not affect TIH approval, the 

structural strength, the water tightne«« nor the inside cube  specifications 

of the container.    The modified container can be used without   any limitation 

ai a dry freight  container as well.    The  latest  research and development 

(R and D)  is working on a modification without  any moving purts.    Duch 

R and D has to be done in close co-operation with the supplier« of the 

»achanical ventilation system on board the ships. 

Present solutions for the transportation of citrus fruita by sea are as 

follows: 

(a) A ona-pipa "CON AIR" systea i« installa* batwaan tha «hip's otila. 
Tha air supply ooma« from a blowar insrtallad on daok. The praaant prio« for 
suoh an installation,  including automatic oonnaotors to the containers, is 12,500 
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per oonteine» amatad on north Baropean Shipyard ejmotations.    If this 
•odi float ion io oarried out in the Mediterranean are», the ooot will be 
irastioalljr redmoed.   The design and supply of aggregates oome from 
•pecielized companies in the Federal Republic of (1er—ny and the United 
Kingdom, euoh aa that which invented the "COW Alf ayates; 

(b)    Pallatised on flat rack oontainera using the usual ship's hold 
ventilation; 

(o)     Palletized on a Maf i—Itoli trailer on board the Ito-ïb ships. 

The UBO of flat raok oontainers, however,  does not solve the imbalance in 

the  r-.ontaincr tre.dt ,    A¿;ain,   <.xtrc;   rrh: .vii./;   -.nacity   h;.r   to   -n.  tnnploy-.d 

during tho   fruit   cacon  i>.r 1,1.'    -,-:.y  irrr.rporlr,     i...¡it her rio«:   th<: UB    C;' 

i.afi-Holl  trailer help to  ualanc:  the utilisation a'   containers,  anc1   it   ir. 

applicable  only i'or trader, with  a  r.p'.c.i;"ir  cnr/ju  : .nirtun,   i.e.  one way v:ith 

wheeled cargo, the  other vay vit h   i'rur.t   I.T. liol 1 -trail* rr. 
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