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Port of Gothenburg Our date Our reference

Pce Consultancy AB Somprt 10 July, 1987 PSj/SBS/L083/87
Your date Your reference

Mr John R. Le ridZT4 I i>L 4Ports andA tionAdvi
Transportation Department
THE WORLD BANK
1818 H. Street N.W.
WASHINGTON D.C. 20433
U S A

Dear John,

Seminar on Port Management and Operations for World Bank Staff, June 1987

Many thanks for your letter of June 17, 1987, of which contents I have taken pleasure in
telling staff of our port as well as others concerned. John, it certainly was a great honour
having you all here. Let's see if we can do it again some time.

As you may recall we promised to send to you certain additional information. Therefore,
please find enclosed 17 envelopes, each containing:

- Annual Report 1986, Port of Gothenburg Group,
- A compilation of World Bank Staff Officers' Aspects on Port of Gothenburg AB,
- List of Participating Swedish Representatives at Luncheons and Dinners.

We would appreciate if you could distribute the envelopes to the Seminar participants as we
presently do not know to what departments they became reorganized. I would personally very
much look forward to your kind information about where they can be contacted in the future.

Also, do you think it would be possible as discussed, to put PGC on the mailing list with
regard to the World Bank Project Catalogue?

!The Friday 5th June farewell dinner restaurant has forwarded to me a camera apparently
forgot by somebody of our party. It is al"Vivitar Point'n Shoot PS:30"/in a black cover. Could
you please check if anyone from the World Bank team misses his/her camera?

Bert van der Meer mentioned that he would mail a copy of the Bank Annual Report of
September 1986. Probably he is out travelling or somehting and has not had the time yet.
Could you send one?

Although not at hand when you were here, the Nordic summer now has arrived. In a few
weeks I will have my vacation. I hope the summer stays with us until then. I suppose you don't
have to have such preoccupations when you go to Jamaica?

John, until we hear from each other again I wish you all the best.

Yo rs sincerely,

P RT OF GOTHENBURG CONSULTANCY AB

(Per A' Sbeger) A fully owned subsidiary
of Port of Gothenburg AB
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Port of Gothenburg Our date Our reference

Consultancy AB 10 July, 1987 PSj/SBS/L084/87
Your date Your reference

Seminar on Port Managment and Operations in Gothenburg, June 1987

It was a great honour to us having you here in Gothenburg at the Seminar. Let's see
if we can do it again some time.

As you may recall we promised to send to you certain additional information.
Therefore, please find enclosed:

- Annual Report 1986, Port of Gothenburg Group,

- A compilation of World Bank Staff Officers' Aspects on Port of Gothenburg AB,

- List of Participating Swedish Representatives at Luncheons and Dinners.

We hope you will take an interest in the documentation.

Here we are finally experiencing the summer you missed when you were here. The
next time you come we will see to it that it arrives in due time. Therefore, please
join us in an effort to try to keep in touch in the future so we can meet again (here
or at yours).

Not forgetting the rest of the Port of Gothenburg staff I would like to extend
special best regards from Mrs Stjernqvist and from Captains Nicolas Du Rietz and
Mikael Kjellberg of the PGC. The week with you all is kept in bright memory here.

o rs sincerely,

P0 T OFGOTHENBURG CONSULTANCY AB

Per A. Sj6berger

A fully owned subsidiary
of Port of Gothenburg AB

(D

Postal address Visiting address Org. Nr. Telephone Telex Telefax Bankgiro Bankers

S-403 38 G6teborg Svenska Handelsbanken
N c Sweden Norra Hamnngatan 8 556206-1654 +46(0)31-63 20 00 227? POC $ 632?51 763-8273 Goteborg



Port of Gothenburg
Consultancy AB

SEMINAR ON PORT MANAGEMENT AND OPERATIONS

June 1 - 5, 1987

WORLD BANK STAFF OFFICERS' ASPECTS ON PORT OF GOTHENBURG AB

Question:

Following our Seminar, what most important issues would you personally believe
the Port of Gothenburg should develop to become more efficient and profitable?

Please try to express your points of view in as few words as possible.

Answers:

- Develop your cargo tracking systems further and tie the railroad and
trucking industry to the port - this way the cargo owner knows
where the cargo is at all times: door - to - door service.

- Carefully evaluate your needs for the land space - could be included
in the transfer pricing procedure -this will make operations as
efficient as possible.

- Strengthen the port marketing department to increase the exposure
of the port to both shipping lines and shippers/consignees - this
should be far more active and agressive.

- I do not believe that a ROA should be a port's primary goal -the port
plays a much greater role to the economy as a whole. If the goal
remains ROA it should be based on the current value of the assets so
that all can see the true financial results. A goal of 9 % ROA on
assets valued at historic cost will not enable the port to replace its
assets. Look at the port's broader goals and objectives, not just the
financial.

Be faithful to your rate of return objective:
How great a return is appropriate in various profit centres? Do you
know the replacement of market value of your assets? Do you
include the replacement cost of your assets in the various tariffs
you levy? If not, are you doing so consciously? These are key
questions.



Port of Gothenburg
Consultancy AB

-2-

Mechanical equipment maintenance appears superb but better civil
works maintenance planning will yield big dividends.

Investment analysis (capital budgeting) is too adhoc and it appears
decisions are made on prejudged technical merits or simply because
company feels its arm is twisted. This attitude will lead to
considerable misinvestments.

Revalue captial assets (excluding equipment) taking into
consideration alternative uses of main profit centres.

Undertake detailed study (in association with City of Gothenburg) of
contribution of major port activities (e.g. provision of deep sea
container LoLo handling facilities) to local economy, taking into
consideration both direct and indirect contributions and extent to
which particular industrial actitivies (e.g. Volvo) are geographically
mobile in short and long term

Review costs/benefit of medium term contracts for provision of
dedicated berths to major (container) customers, or groups of
customers.

Obtain independent review of costs/benefits of provision of
equipment maintenance services by internal port department
compared with external contract(s) e.g. with a good supplier.

Maximize the use of land by moving all of your operations to
downstream port.

Develop feed-up lands for developments which will yield higher rate
of return i.e. similar developments as in the Port of London.

Assume landlord position and leave operations and maintenance
equipment to private company and participate in profit sharing in
terms of equity participation etc.

Remove the railway truck from the central location and move it to
periphery so land is used much better as is the case in other
container terminals.

RR calculations should be carried out on the market value or
replacement value of assets.



Port of Gothenburg
Consultancy AB
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The only suggestion I would like to make is that when developing
new systems for the Port of Gothenburg consideration be given to
the possibility of simplefied versions which could be suitable for
developing countries.

- I am not convinced by your straddle carrier analysis. Value of land
should be considered and 18 % maintenance costs.

- To be a useful management tool costing exercises should be made
using replacement asset values -not book value for the results

- Civil works/infrastructure maintenance should be programmed to
include regular inspection. Review and costing - particulary cost of
maintenance in relation to use of facility.

- The port should make more use of private enterprises, both in
stevedoring- and maintenance operations.

- I do not see any advantage in the port diversification thrust (real
estate, data processing, etc) in view of letting others do the same
things. The uniformity of compensation probably leads to lower than
possible productivity.

- Civil works infrastructure maintenance seems to need better
planned inspection. Review and costing should relate to maintenance
costs to value and use of facility.

- Return on assets should be based on replacement costs - not book
value.

- The decision to adopt straddle carrier concept should perhaps be re-
considered, particularly land values and maintenance costs
reviewed.

- Possible conflicts in goals of Board of Directors and goals of
manangement reduce Board's involvement in "top" decisions.

- Vague understanding of pros and cons of present organization versus
private port operations.



Port of Gothenburg
Consultancy AB
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Tariff-structure - To what extent should we reduce tariffs on "less
busy" days (Friday - Monday) to attract more ships and even out
work loads.

Impossibility to get an acceptable rate of return based om market
(rather than historical) values of land (rate of return = return on
assets). How does this effect long-term prospects?

Long-term effects of cross-subsidization among profit centers (if
used).

PSj/SBS
870707



Port of Gothenburg
Consultancy AB

LIST OF PARTICIPATING REPRESENTATIVES FROM THE SWEDISH SIDE AT

LUNCHEONS AND DINNERS OF THE WORLD BANK SEMINAR WEEK JUNE 1 - 5, 1987

Sunday May 31, 1987

Reception at the Hotel Rubinen (Host: Port of Gothenburg AB)

TITLE COMPANY

Capt. Per Bjurstr6m, Licentiate President Port of Gothenburg AB
(Econ), and wife

Eng. Nils Birgander, and wife General Manager, Port of Gothenburg AB
Technical Division

Bengt Carlsson, and wife Executive Vice President, Port of Gothenburg AB
Personnel

Capt. Nicolas Du Rietz, and wife Consultant, Port Port of Gothenburg
Development Consultancy AB

Capt. Mikael Kjellberg, B.Sc.(Econ)
and wife Project Coordination Manager Port of of Gothenburg

Consultancy AB

Capt. Thomas Lumsden, and wife General Manager, Port of Gothenburg AB
Inner Harbour

Capt. Ake Olausson, and wife General Manager, Port of Gothenburg AB
Skandia/Alvsborg Harbour

Per A. Sj6berger, B.Sc.(Law/Soc), Executive Vice President Port of Gothenburg
M.Sc.(Econ) and wife Consultancy AB

Capt. Werner Stoppenbach, and wife Executive Vice President Port of Gothenburg AB
with Group responsibility for
commercial activities



Port of Gothenburg
Consultancy AB

Monday June 1, 1987

Lunch - M/V Hamnen (Host: Port of Gothenburg Consultancy AB)

TITLE COMPANY

Anders Bohlin, M.Sc.(Civ.Eng.) General Manager Port of Gothenburg AB
Vessel Traffic Department

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Capt. Per-Johan Ekelof Project Leader, Port of Gothenburg AB
Vessel Traffic Information
Systems

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Lars-Ake Skager, BA Vice Mayor (Cons.) City of Gothenburg

Dinner - Liseberg, Wdrdshuset (Host: Port of Gothenburg Consultancy AB)

Nils Birgander General Manager, Port of Gothenburg AB
Technical Division

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Bjarne Tveitan, MBA Chief Financial Controller Port of Gothenburg AB



Port of Gothenburg
Consultancy AB

Tuesday June 2, 1987

Lunch - Hemland (Host: TransConsultants AB)

TITLE COMPANY

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Per Fagerlund, M.Sc.(Naval
Architecture) President TransConsultants AB

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

John Palm, B.Sc.(Eng) Consultant TransConsultants AB

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Joe Tursten, Engineer Officer, Marketing/Tariffs Port of Gothenburg AB

Capt. Calle Westman Vice President TransConsultants AB

Ake Akesson, B.Sc.(Eng) Consultant TransConsultants AB

Dinner - Fortress of Marstrand (Host: Scandiaconsult Vast AB)

Anders Alvemo, M.Sc.(Arch.) President Scandiaconsult
International AB

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

Bengt Kdreby Master of Engineering Scandiaconsult AB

Sture Persson Master of Engineering Scandiaconsult
Vdst AB

Gunnar Sill6n, M.Sc.(Civ.Eng) President Scandiaconsult
Vdst AB

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Bengt Troedsson Master of Engineering Scandiaconsult AB

Anne Whitton, B.Sc. Secretary Scandiaconsult
Vdst AB



Port of Gothenburg
Consultancy AB

Wednesday June 3, 1987

Lunch - StallgArden (Host: Bohlin & Str6mberg)

TITLE COMPANY

Capt. Torsten Ahle, MBA, B.Sc. Senior Port and Shipping Port of Gothenburg
Consultant Consultancy AB

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Lars Gustavsson, M.Sc.(Econ) Director Bohlin & Strdmberg

Sven Hedlund, MBA Consultant Bohlin & Str5mberg

Ann Flyning Public Relations Port of Gothenburg AB

Capt.Sven Sandstr6m Manager Personnel Port of Gothenburg AB
Planning & Development

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Bertil Strindmark, M.Sc.(Econ) President Bohlin & Str6mberg

Dinner - Henriksberg (Host: SwedPort Consulting AB)

Lars-Olof Eliasson, B.Sc.(Econ)
and wife President SwedPort Consulting AB

Per Fagerlund and wife President TransConsultants AB

Nils Norrbin, M.Sc.(Civ.Eng) Senior Consultant SSPA Maritime
and wife Consulting AB

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Werner Stoppenbach and wife Executive Vice President Port of Gothenburg AB

Karin Westlund Secretary SwedPort Consulting AB



Port of Gothenburg
Consultancy AB

Thursday June 4, 1987

Lunch - S/S "Marieholm" (Host: Port of Gothenburg Consultancy AB)

TITLE COMPANY

Per-Erik Berglund, B.Sc. Lending Officer Swedish Agency for
International Tech-
nical and Economic
Co-operation, BITS

Eng. Roger Carlsson Manager, Maintenance, Port of Gothenburg AB
Technical Division

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

Capt. Jens Lomberg, Master Mariner Harbour Master Port of Gothenburg AB

Capt. Jan-Olof (Olle) Nilsson Manager, Production Port of Gothenburg AB
Development

Per H Olson, B. Sc. Manager, Safety & Port of Gothenburg AB
Environmental Control

Jan Persson, M.Sc.(Civ.Eng) Senior Port Strategic Port of Gothenburg AB
Planner

Stefan Samuelsson, MBA Manager, Administrative Port of Gothenburg AB
Development

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Kjell Svensson, B.Sc Public Relations Port of Gothenburg AB

Dan-Olof Aberg, MA Officer, Personnel Port of Gothenburg AB
Planning & Development

Dinner - Sj6magasinet (Host: HT Data AB)

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Gunnar Falck, B.Sc.(Eng) Executive Vice President HT-Data AB

Margareta Hedlund, B.Sc. Systems Manager HT Data AB
(Inform.Syst)

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

T e Stenberg, B.Sc. Commercial Manager HT-Data AB



Port of Gothenburg
Consultancy AB

Friday 5 June, 1987

Lunch - Chalmers University of Technology (Host: SSPA Maritime Consulting AB)

TITLE COMPANY

Willem B. Van Berlekom, M.Sc. Vice President SSPA Maritime
(Naval Architecture) Consulting AB

Lars-Olof Eliasson President SwedPort Consulting AB

Hans Peder Loid, M.Sc.(Naval President SSPA Maritime
Architecture) Consulting AB

Per A. Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

Farewell Dinner - Onnered, Sju Skepp (Host: Port of Gothenburg Consultancy AB)

Nicolas Du Rietz Consultant, Port Port of Gothenburg
Development Consultancy AB

Margareta Hedlund Systems Manager HT Data AB

Gertrud Hultin, B.Sc.(Econ) Financial Manager Port of Gothenburg AB

Mikael Kjellberg Project Coordination Port of Gothenburg
Manager Consultancy AB

Capt. Jan Lindgren General Manager Port of Gothenburg AB
Marketing Department

Thomas Lumsden General Manager, Port of Gothenburg AB
Inner Harbour

Per A Sj6berger Executive Vice President Port of Gothenburg
Consultancy AB

PSj/SBS
870709



The World Bank 1818 H Street, N.W. (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D.C. 20433 Cable Address: INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION U.S.A. Cable Address: INDEVAS

June 17, 1987

Mr. Per A. Sjoberger
Executive Vice President
Port of Gothenburg Consultancy AB
S-403 38
Goteborg
Sweden

Dear Per:

Port of Gothenburg Consultancy

Training Seminar for World Bank Staff

On behalf of the director and staff of the Transportation
Department and also the regional transport staff of the Bank, we wish to
express our sincere appreciation for all of the effort, organization, time,
manpower and hospitality associated with your presentation of the week-long
training seminar held in the port of Gothenburg June 1-5, 1987.

It was a great course in that your staff did an outstanding job of
organizing the seminar and arranging the speakers and visits and in keeping
so closely to the tight time schedule. The range of topics and subjects
was very much in keeping with our suggestions and needs and in almost every
instance the competence and experience of the presenters was excellent.

Perhaps, our only criticism - and constructive, we hope - is that
the time period allowed for questions after each presentation was too
short. As I think some of your staff appreciated, it is from the questions
period that the greatest benefits can be obtained - we suggest that for any
future seminar that a little more time be allowed.

We hope that the Port of Gothenburg Consultancy also benefitted
from these question periods since it was clear in several instances that
Bank staff would apply rather different interpretations to the decisions
and recommendations made by your staff. We feel that they found these
comments thought provoking at times.

Finally, we have to extend our special thanks for your very warm
and generous hospitality which we all enjoyed very much indeed. We would
particularly like to ask you to pass on our gratitude and appreciation to
Per Bjurstrom, Werner Stoppenbach, Capt. Calle Westman TRANSCONSULTANTS AB,
Gustav Sillen SCANDIACONSULT, Lars Gustavsson BOHLIN AND STROMBERG,Lars-
Olof Liasson SWEDPORT, Gunnar Falck HT DATA, Willem Berlekom SSPA, and
Capt. Du Reitz.

TT 44009* -RCA 248423- WJI 4145



We feel that through your personal efforts a strong link has been
established between the Bank staff and the staff of the Port of Gothenburg
which will be a very valuable asset to us and hopefully to your staff as
well.

Thank you.

Yours sincerely,

John R. Lethbridge
Ports and Aviation Adviser
Transportation Department

cc: Messrs. Pouliquen, Carnemark, Gutman (TRP), Minahan (PMD)
Seminar Participants

JLethbridge:hf
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Port of Gothenburg
Consultancy AB

Per A. Sjoberger
Executive Vice President

Maling address-
Port of Gothenburg Consultancy AB P'lone office + 46-31632185S-4033 8 Gothenburg. Sweden Phone home + 46-31-1973 14 1850
Visiting address Norra Hamngatan 8 Telex
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Por of Gothenburg
Consultancy AB

A PRELIMINARY PROCRAMME FOR A SEMINAR ON PORT MANAGEMSfT AND O_2RAIO

PORT OF GOTHENUR0 MAY 31 - JUJNE 5 1987

SundaM 3113

19.00 Reception, Hotel Rubinen
"Address of Velcome".
Per Bjurstrom, President, Port of Gothenburg AD-

09.30 "The Port of Gothenburg, A Commercial Port",
Verner Stopperbact, Executive Viol President, Port of(
Gothenburg A.-

10.30 Coffee -

11.30 A tour around the Port from tne Seaside
onboard the inspeotion vessel M,5 Eamnen

12.OC Lmnoheon served onboard the vessel K/S Hamnga, Wkt2 -
steaming on the 08ta River

13.30 Debarkation at %he Ilvsborg Harbour.
"Fort Operations in a modern port - Port of GO1bW --
Ake Olaussos. Oeneral Manager, Skandia and 7I,=V=,"
Harbour, Port of Gothenburg AD

14.30 Ouided tour around the Port to continue by bus

15.3 Coffee

16.00 "Mmagement Information Bystem - planning of re
Bre Appleqvist, Vice President, Operations. P8
Gothenburg AD

19.30 Dinner
The Municipality of Gothenburg invites tw "Verliig04A.
Villan"
Speah:

*870515
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Pbw of Gothenburg
Consultancy AB-

Tuesday 2/6

09.00 "Changes in international trade and shipping pAts1ee -
Morgan Villiammson, Ass-Professor University ot 0

10.00 Coffee

10.30 "The Finanoial resouroes must be freed - aspeots-f
the City Counoll of Oothenburg as being owner or *7 - 4
Port of Gothenburg AB",
Leif BlomQvist, Member of the Board of Directorp of,
Porz and Social Demooratio Member of the City 11I41:
of 0othLnlurg

12.00 Luncheon at Transatlantio
TransConsultants AD

14.00 "Port information systems and computer links W th 
users",
Qanr Falk, Rxecutive vie President, HT-Daa - -

15.00 Coffee

15.30 'Computerized codifioation of dangerous oarpm".-
Per-Johan belf.Capt, Matter Mariner, Port o No
AD

19.30 Dinner
Scanda onsmlt International AD

..speach:
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Pbrt of Gothenburg
Consultancy AB

Wednesday 3/6

09.00 "The Straddse Carrier Concept*
NXcolas DU P.ietz,Capt, Consultant Port Develop at

10.00 Coffee

10.30 "The companization of a Port. merging of the Itee.
doring Company and the Authority in the Port df .
Gothenburg"
Lars GustavesonDr. Bohlin & StrOmberg Consulteptesiv
Organlza.ion

12.00 Luncheon at the restuarant "StallArden"
Bohlin & Stromberg

14.00 "Vays of handllng personnel in situations of obp
the relation to Labour Unions at the time",
Sven Bandstrn,Capt, Manager Personnel, Planntagiq
Development, Pcrt of Gothenburg AN

14.50 Coffee

1.10 "Management information systems - the oosts of pqkr4t
operations and a philosophy when adjusting tardftef -
Jan Lindgren.Capt. General Manager, Marketing, Pz4
Gothenburg AD
Joe Tursten, Marketing. Tariff., Port of Got)2$

16.00 "Por% Operations seen from the angle of the siSVM
Calls Vestman, Vice President. TransConsultantpi4 5

19.30 Dinner at "Henrikebergs Kajutor"
BvedPort
Speach: Lare-Olof 1.iasson, President, SvedPort
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Port of Gothenburg
Consuktancy AB

Thursday 4/6

09.00 "Er.vironmental protection, port and shipping pf4tV
with emphasis ot liquified substances"
Per H Olson. Manager, Safety and Invironmeta4.Oop1.'
Port of Gothenburg AB

10.00 Coffee

10.30 "Vessel Traffic Services - emphasis on the eye%*"
working in the Port of Gothenburg"
Jens Lomberg,Capt, Harbour Maeter, Port of Oot F

11.30 Tour in the Traffio Control Station.

12.00 Lunoheon onbcard "M/B Mariehol.-
Port of Gothenburg AB

14.00 "Civil Vorks Maintenance - Now is it carried out ? "
Jan Perseon, M.Sc.Civ.ung, Manager, Technical DjA
Port of Oothenburg AB

14.50 Coffee

15.10 "Meohanioal equipment maintenance - overall sy's"N
planning and cost follow-up*
Nils Dirgander,0eneral Manager Technical Div~.p"u o
Port of Gothenburg AE

16.00 . 'Maintenanoce and repair of teonnical equipmena,. *a
monitoring, stock keeping and systems"
Roger Carlsson, Manager, Maintenance, T!ohnioql 0
Port of Gothenburg 12

19.30 Dinner at the restaurant "SjOnagasinet *- i
RT-Data, Harbour and Terminal Data AN
Speach:
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Port of Gothenburg
Consuhancy AB

Friday 5/6

09.00 "Management irformation system technically EMS .
means cf use - decentralization & profit centat', -
quality vs q-..ant'ty",
Stefan Samuelssor,nBA. Manager, Administrative.R4J.O
ment, Port of Gothenburg AD

10.00 Coffee

10.30 Transport to SSPA Maritime and Research laboratqr..

11.00 "Maritime to-enology for ports and fairways"
Ville van Bsr.ekom, Vice President, SSA Mart.$U%
Consulting AS

12.00 Luncheon at the University of Chalmers
SSPA Maritime Consulting AD

14.00 "Computer system. as a mean to plan and aooousdate
traffic in a port, such as TRAPS (Traffio Plaaa

Margaretna Hedlund. Manager, Systems, Port of
ADI

14.50 Coffee

15.10 "Terminal computer systems, such as TICS (TerqIP*
Information Control Systems) how it operates,
- agaretha Hedlund, Manager, Systems, Port of 0.-4aI44
AD

16.00 "Data Transfer, anytime, anyplace - Mobitex i pW* -
operations and adjaCent areas .
Nicolas Du Riti;z, Capt, Consul-ant Port Dev1lo

19.30 Farewell Dinner in the archipesag.. of Gothenbur
Port of Gothenburg Cons-altancy AS
Speaoh: For A. Sjoberger, Vice President, Port of.
Gothenburg Consultanoy AS
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THE WORLD BANK/INTERNATIONAL FINANCE CORPORATION AA

0 F F I C E M E M 0 R A N D U M

DATE: April 14, 1987

TO: Mr. John Lethbr' g4, TRP

FROM: Matt Minahan, PMDDR\

EXT: 33269

SUBJECT: Port Management & Operations Training Course for Bank Staff
Gothenburg, Sweden June 1-5, 1987

1. Following up on our conversation of last week, I have

agreed that the Skills Mixed Fund can be used to pay for the travel

and subsistence of up to 15 Bank staff for the week long course in

Go thenburg.

2. We have presently budgeted the following amounts:

(a) Round trip economy airfare: $1,750.

(b) Hotel and Subsistence: $1,169.

3. The budget code is 843-99; once each travel request is

prepared, it should be sent to me in room S-5045 for signature, and
I will forward it to Accounting. Please instruct the participants

appropriately.

4. Please send me the list of participants, with department

and division names and codes, so that I can cross check the TRs as
I receive them.

5. If you have any questions, please feel free to call.

cc: Janice Williams Palenzuela, PMD

Howard Polster, PMD



The World Bank 1818 H Street, N W (202) 477-1234
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT Washington, D C 20433 Cable Address. INTBAFRAD
INTERNATIONAL DEVELOPMENT ASSOCIATION U S A Cable Address INDEVAS

April 10, 1987

Mr. Per A. Sjoberger
Port of Gothenburg Consultancy AB
S-403 38 Goteborg
Sweden

Dear Per:

Port Management and Operations Seminar in the Port of Gothenburg, June 1-7, 1987

Thank you very much for your letter of March 31, 1987 and for the
attachments.

We are very pleased with your suggested outline for the proposed week-
long seminar and as we discussed on the telephone on April 10, we see little need
to change the list of topics on pages 1 to 3.

With regard to the suggested additional topics we have the following
suggestions:

- The Straddle Carrier concept
- Port security
- What parameters of a port have influence on freight rates
- The mooring of ships - who is doing what?
- Inland transports - problems - influence on storage capacity, etc.

in the Port
- The wave of privatization

However, to include all of these may make the course too long. Thus we will now
leave the final choice to you. As discussed, we would have no objection to the
inclusion of evening time presentations in the program.

At this point in time it would seem that the group from the Bank might
reach 15 in number. I will forward a list of names and specializations of the
participants as soon as it becomes firm. We would ask you to arrange to block
book,at this point in time, some fifteen rooms at the hotel for people arriving at
noon on Sunday, May 31, and departing Saturday, June 6. Later I.will provide you
with a complete list of hotel needs.

Thank you again for all your help and cooperation,

Yours sincerely,

cc: Messrs. Carnemark, John R. Lethbridge
Peters (TRP) Ports and Aviation Adviser
Minahan (PDTM) Transportation Department

JLethbridge :hf iTT 440098 RCA 248423 WUI 64145 Y-7021
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Port of Gothenburg =SwedPort=
onltanCV AB company

TENTATIVE LISTING OF TOPICS AT PORT MANAGEMENT AND OPERATIONS
SEMINAR IN PORT OF GOTHENBURG JUNE 1 - 7, 1987

The Port of Gothenburg AB as of today and in the future

Mr Per Bjurstr6m, President, Port of Gothenburg AB

Changes in international trade and shipping patterns

Professor Lars Nordstr6m, Rector, Gothenburg School of Business Administration and
Economics

The financial resources must be freed - aspects from the City Council of Gothenburg as
being the owners of the Port of Gothenburg AB

Mr Leif Blomqvist, Member of the Board of Directors of Port of Gothenburg AB and
Social Democratic Member of the City Council of Gothenburg

The companization of the Port of Gothenburg AB, the merger of the former port authority
and the stevedoring company(ies) - the planning, implementation, result and gains. The
application of the concept on other ports

Dr Lars Gustafsson, Bohlin & Str6mberg Consultants in Organization

The Details of the sale of the Port's real estate holdings to SPP/AMF (The Swedish Staff
Pension Society/The National Labour Market Insurance Company) on a sale/lease back
basis where Port of Gothenburg AB has right of disposition and redemption - the
Architect's views

Mr John Eriksson, MBA, Vice President Finance, Port of Gothenburg AB

The relation with the Labour Unions - is there a surplus of resources due to the merger,
due to more efficient cargo handling methods, mechanization, computerization, changes
in cargo compositions etc

Mr Bengt Carlsson, Executive Vice President Personnel alt Mr Ake Helleman, Manager
Labour Union Negotiations, Port of Gothenburg AB

Nordic development aid in Southern Africa with regard to port development and planning

Capt Torsten Ahle, MBA

Management information system technically seen and by means of use - decentratlization
& profit centers, quality vs quantity

Mr Stefan Samuelsson, MBA, Information Resources Manager, Port of Gothenburg AB



2.
Port of Gothenburg
Consultancv AB

Management information System - planning of human and technical resources

Capt Werner Stoppenbach, Executive Vice President Commerce, Port of Gothenburg AB
alt Mr B6rje Appelqvist, M.Sc Civ Eng, Vice President Operations, Port of Gothenburg AB

Management information system - the costs of the Port's operations and the philosophy
behind the conversion of these costs into tariffs, how it has been done and why

Eng Joe Tursten, Tariff Expert, Port of Gothenburg AB

Management information system and the application of standard costs

Capt Jan Lindgren, Manager Marketing and Information, Port of Gothenburg AB

Container planning - Terminal Information Control System (TICS). Where does the paper
work begin i.e. where does the TEU enter the Port's computer system: ex works at the
Exporter's site, in transit between the Exporter's site and the Port, when the TEU arrives
to the Ports identification control. How does the custom's treatment come into the
picture, how is the flow of paper processed, etc

Eng Gunnar Falck, Executive Vice President HT-Data AB (Port and Terminal Data Co Ltd)

Environmental protection and port and shipping safety with particular emphasis on liquid
cargoes

Mr Per H Olson, Safety Inspector, Port of Gothenburg AB

Computerized codification of dangerous cargoes

Capt Per-Johan Ekel6f, Port of Gothenburg AB

Data Transfer, anytime, anyplace - Mobitex in port operations and adjacent areas

Capt Nicolas Du Rietz, Port of Gothenburg Consultancy AB

Vessel Traffic Managment System /

Capt Jens Lomberg, Harbour Master, Port of Gothenburg AB

Computerized Traffic Planning System (TRAPS) in the Port

Mrs Margaretha Hedlund, Bsc, HT-Data AB (Port and Terminal Data Co Ltd)

Mechanical equipment maintenance - overall systems, planning and financial follow-up

Eng Nils Birgander, Manager, Technical Equipment Operations, Port of Gothenburg AB



Port of Gothenburg 3.
CInSultancv AB

Maintenance and repair of technical equipment, control, monitoring, financing, spare part
stock keeping and systems

Mr Roger Carlsson, Maintenance Manager, Technical Equipment

Civil works maintenance (utvecklas)?

Mr Jan Persson, M.Sc Civ Eng, (Anders Bohlin) Port of Gothenburg Consultancy AB

Development in bulk handling and its application on small bulk quantities - how are
quantities of small proportions handled in inter alia bulk containers? Have trading
patterns changed? z

Capt Werner Stoppenbach, Executive Vice President, Commerce, Port of Gothenburg AB
alt Capt Calle Westman, Vice President, TransConsultants AB

Port operations as seen from th the shipowner

Capt Calle Westman, Vice President, TransConsultants AB

Materials management and logistics

Professor Dag Ericsson, Chalmers University of Technology, Gothenburg

PSj/SBS
870331



Port of Gothenburg
Con-,ultancv AB

Additional Suggestions

- The Straddle Carrier concept

- Tugboat services

- Port security

- Commercial aspects (marketing, service i the port)

- Agents and ship brokers

- What parameters of a port have influence on freight rates

- The relation between a central port and a feeder port

- Insecticides in ports

- Import of foodstuff and live stock

- Gantry Crane simulators

- World Maritime University

- The operation of a physically "Spread-out" port, aspects on communication and
delegation

- The subdivision of the Swedish coast in 12 maritime traffic areas and the conversion of
the Swedish National Board of Ports, shipping and navigation from a public authority
to a commercial enterprise.

- Repairs of TEU:s

- Insurance matters

- The lease of equipment

- The Stena Ferry Lines - Prognosis, how is customs procedures handled, infrastructure,
requirements on the port

- Piloting

- The mooring of ships - who is doing what?

- The Swedish Shipowner's Association and their aspects on the Port of Gothenburg

- The Volvo Corporation and their aspects on the Port of Gothenburg

- Documentation

- Aspects delivered by a competing port

- Coastal shipping

- The Lidkoping Hamnterminal



2.
Port of Gothenburg
Con!ultancv AB

- What factors are steering the flow of goods through the Port of Gothenburg by ship,
railroad and road?

- Simplified documentary routines without missing legal aspects

- Inland transports - problems - influence on storage capacity etc in the Port

- The wave of privatization /

- The Swedish Club - aspects on developing countries

- Classification societies and aspects on inspections etc in developing countries

- Gothenburg Radio - maritex

PSj/SBS
870331



THE WORLD BANK /INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
DATE April 8, 1987

To Mr. M. Minahan (PMDTM)

FROM John R. Lethbridge, Ports and Aviation Adviser, TRP

EXTENSION 61695

SU8JECT Port Management and Operations Training Course for Bank
Staff - Gothenburg, Sweden, June 1-5, 1987

1. The staff and management of the Port of Gothenburg, Sweden, have
very kindly offered to hold a one-week training course for the staff of the
World Bank working on port projects and maritime sector studies. They have
agreed to 'tailor make' the course to suit the actual needs of the staff and
we have proposed the outline and topics to them. A copy of their most recent
letter giving the tentative listing of topics is attached for your information.
The port have also block booked about 14 rooms in a medium priced hotel
adjacent to the port at a negotiated low rate.

2. We consider that this course, which is aimed not just at port engineers
but at economist and financial analysts and perhaps others who are working
on port and shipping activities, is a very unique opportunity for the Bank
and should be fully supported. Thus you can imagine our disappointment when we
received memoranda from the WAPTR division saying that although they had staff
that would like to attend - there were no funds available and thus they had to
decline the offer. In two instances, we found staff who were prepared to use up
valuable PAN-AM points so that they could attend. The port needs a minimum of
8-10 people to make it worth their while to put on the seminar. We have currently
identified 14 Bank staff as firm participants.

3. The course is free of charge and lunch may be included as well. Thus
minimum hotel costs and return airfares at economy level make up the cost.
Some staff are planning to couple the seminar with mission travel.

4. In view of the extreme value of this unique training opportunity, we
would ask that the highest consideration be given to funding the course through
the Bank's training budget.

cc: Messrs. Carnemark, Peters (TRP)

JLethbridge:hf

P-1866



THE WORLD BANK/INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM
DATE April 8, 1987

TO Transportation Division Chiefs and Distribution Below

FROM John R. Lethbridge, Ports and Aviation Adviser, TRP

EXTENSION 61695

SUBJECT Training Program for Bank Staff at the Port of Gothenburg
June 1-5, 1987
Seminar Program and Travel Details

1. The proposed program for the week long seminar has now been
received from the Port of Gothenburg. A copy of their letter is attached
for information and comment.

2. We consider that the basic program as outlined is very satisfactory
and also that some of the additional subjects proposed could be included.
We have ringed the subjects that we in TRP consider could be useful but we
would like to receive your ideas and suggestions before firming up the
response. Please let us have your suggestions as soon as possible.

3. Please also note that the port have tentatively reserved a block of
rooms at the Hotel Rubinen but we understand that in order to get the
negotiated low rate, the rooms must be reserved through the PELIGRE travel
agency in Gothenburg.

4. We have been informed by PMD that the costs of travel and accommoda-
tion for the seminar will be borne through the skills mix budget of the Bank.

Distribution:

Messrs. Carnemark, Peters

Provisional list of participants:

Messrs. M. Dick
D. Hill
M. Le Blanc
I. Mobarek
L. Nordin
E. Vernigora
R. Bonney
A. Litvak
C. Carnemark
J. Lethbridge

Ms. I. Sebastian

JLethbridge:hf

P-1866



Port of Gothenburg Our date Our reference

Consta A Gtebr swedPort- 31 March, 1987 PSj/SBS/L024/97
Your date Your reference

Mr John R. Lethbrfdge
Acting Ports and Aviation Adviser
THE WORLD BANK
Transportation Department, Room N-927
1818 H Street, N.W.
WASHINGTON, D.C. 20433
U S A

Dear John,

Port Management and Operations Seminar in the Port of Gothenburg, June I to 7,
1987

With great anticipation we now are underway making up the preparations for the
seminar.

As I already have informed you John, we have made a preliminary booking at the
"Hotel Rubinen" for you and your colleagues. It would be fine if you could make
your confirmations to the travel agency "Peregre" as soon as possible as to not let
the rooms disappear to somebody else.

Thank you for the information about the composition of the World Bank group of
participants. We have noted that you will be 14 persons in total. We will also invite
one representative from each of the agencies SIDA, BITS, NORAD and FINNIDA.

Enclosed please find a tentative listing of topics for the week. Most lecturers have
given definite confirmation that they will be available. A few are still pending.

In addition to the topics suggested by you I have also taken the liberty to suggest a
few others. Could you be so kind to let me know if any of the additional subjects
are of interest to you. We will then make preparations to include the additionals.

Our ambition will be to have all lectures printed and distributed to the
participants.

Should you at this stage have any more ideas about the seminar I would be glad to
be of assistance. Otherwise we will carry on organizing the seminar and we will be
jp4ing forward to meet you all here in Gothenburg in June.

n personal regards,

(Per' A.Sj6berger)

Encls. A fully owned subsidiary
of Port of Gothenburg AB

Postal address Visiting address Org. Nr. Telephone Telex Telefax Bankgiro Bankers

S d403 38 Goteborg Svenska Handelsbanen
Sweden Norra Hamnngatarr 8 556206-1654 +46(0)31-63 20 00 2273 PGG S 632251 763-8273 Goteborg



A

Port of Gothenburg =SwedPort=
Consultancy AB company

TENTATIVE LISTING OF TOPICS AT PORT MANAGEMENT AND OPERATIONS
SEMINAR IN PORT OF GOTHENBURG JUNE 1 - 7, 1987

The Port of Gothenburg AB as of today and in the future

Mr Per Bjurstr6m, President, Port of Gothenburg AB

Changes in international trade and shipping patterns

Professor Lars Nordstr6m, Rector, Gothenburg School of Business Administration and
Economics

The financial resources must be freed - aspects from the City Council of Gothenburg as
being the owners of the Port of Gothenburg AB

Mr Leif Blomqvist, Member of the Board of Directors of Port of Gothenburg AB and
Social Democratic Member of the City Council of Gothenburg

The companization of the Port of Gothenburg AB, the merger of the former port authority
and the stevedoring company(ies) - the planning, implementation, result and gains. The
application of the concept on other ports

Dr Lars Gustafsson, Bohlin & Str6mberg Consultants in Organization

The Details of the sale of the Port's real estate holdings to SPP/AMF (The Swedish Staff
Pension Society/The National Labour Market Insurance Company) on a sale/lease back
basis where Port of Gothenburg AB has right of disposition and redemption - the
Architect's views

Mr John Eriksson, MBA, Vice President Finance, Port of Gothenburg AB

The relation with the Labour Unions - is there a surplus of resources due to the merger,
due to more efficient cargo handling methods, mechanization, computerization, changes
in cargo compositions etc

Mr Bengt Carlsson, Executive Vice President Personnel alt Mr Ake Helleman, Manager
Labour Union Negotiations, Port of Gothenburg AB

Nordic development aid in Southern Africa with regard to port development and planning

Capt Torsten Ahle, MBA

Management information system technically seen and by means of use - decentratlization
& profit centers, quality vs quantity

Mr Stefan Samuelsson, MBA, Information Resources Manager, Port of Gothenburg AB



A

Port of Gothenburg =SwedPorr=
Consultancv AB company

TENTATIVE LISTING OF TOPICS AT PORT MANAGEMENT AND OPERATIONS
SEMINAR IN PORT OF GOTHENBURG JUNE 1 - 7, 1987

The Port of Gothenburg AB as of today and in the future

Mr Per Bjurstr6m, President, Port of Gothenburg AB

Changes in international trade and shipping patterns

Professor Lars Nordstr~m, Rector, Gothenburg School of Business Administration and
Economics

The financial resources must be freed - aspects from the City Council of Gothenburg as
being the owners of the Port of Gothenburg AB

Mr Leif Blomqvist, Member of the Board of Directors of Port of Gothenburg AB and
Social Democratic Member of the City Council of Gothenburg

The companization of the Port of Gothenburg AB, the merger of the former port authority
and the stevedoring company(ies) - the planning, implementation, result and gains. The
application of the concept on other ports

Dr Lars Gustafsson, Bohlin & Str6mberg Consultants in Organization

The Details of the sale of the Port's real estate holdings to SPP/AMF (The Swedish Staff
Pension Society/The National Labour Market Insurance Company) on a sale/lease back
basis where Port of Gothenburg AB has right of disposition and redemption - the
Architect's views

Mr John Eriksson, MBA, Vice President Finance, Port of Gothenburg AB

The relation with the Labour Unions - is there a surplus of resources due to the merger,
due to more efficient cargo handling methods, mechanization, computerization, changes
in cargo compositions etc

Mr Bengt Carlsson, Executive Vice President Personnel alt Mr Ake Hellerman, Manager
Labour Union Negotiations, Port of Gothenburg AB

Management information system technically seen and by means of use - decentratlization
& profit centers, quality vs quantity

Mr Stefan Samuelsson, MBA, Information Resources Manager, Port of Gothenburg AB



2.
Port of Gothenburg
Consultancy AB

Management information System - planning of human and technical resources

Capt Werner Stoppenbach, Executive Vice President Commerce, Port of Gothenburg AB
alt Mr B6rje Appelqvist, M.Sc Civ Eng, Vice President Operations, Port of Gothenburg AB

Management information system - the costs of the Port's operations and the philosophy
behind the conversion of these costs into tariffs, how it has been done and why

Eng Joe Tursten, Tariff Expert, Port of Gothenburg AB

Management information system and the application of standard costs

Capt Jan Lindgren, Manager Marketing and Information, Port of Gothenburg AB

Container planning - Terminal Information Control System (TICS). Where does the paper
work begin i.e. where does the TEU enter the Port's computer system: ex works at the
Exporter's site, in transit between the Exporter's site and the Port, when the TEU arrives
to the Port's identification control. How does the custom's treatment come into the
picture, how is the flow of paper processed, etc

Eng Gunnar Falck, Executive Vice President HT-Data AB (Port and Terminal Data Co Ltd)

Environmental protection and port and shipping safety with particular emphasis on liquid
cargoes

Mr Per H Olson, Safety Inspector, Port of Gothenburg AB

Computerized codification of dangerous cargoes

Capt Per-Johan Ekelbf, Port of Gothenburg AB

Data Transfer, anytime, anyplace - Mobitex in port operations and adjacent areas

Capt Nicolas Du Rietz, Port of Gothenburg Consultancy AB

Vessel Traffic Managment System

Capt Jens Lomberg, Harbour Master, Port of Gothenburg AB

Computerized Traffic Planning System (TRAPS) in the Port

Mrs Margaretha Hedlund, Bsc, HT-Data AB (Port and Terminal Data Co Ltd)

Mechanical equipment maintenance - overall systems, planning and financial follow-up

Eng Nils Birgander, Manager, Technical Equipment Operations, Port of Gothenburg AB



Port of Gothenburg 3.
Consultancy AB

Maintenance and repair of technical equipment, control, monitoring, financing, spare part
stock keeping and systems

Mr Roger Carlsson, Maintenance Manager, Technical Equipment

Civil works maintenance (utvecklas)?

Mr Jan Persson, M.Sc Civ Eng, (Anders Bohlin) Port of Gothenburg Consultancy AB

Development in bulk handling and its application on small bulk quantities - how are
quantities of small proportions handled in inter alla bulk containers? Have trading
patterns changed?

Capt Werner Stoppenbach, Executive Vice President, Commerce, Port of Gothenburg AB
alt Capt Calle Westman, Vice President, TransConsultants AB

Port operations as seen from the angel of the shipowner

Capt Calle Westman, Vice President, TransConsultants AB

Materials management and logistics

Professor Dag Ericsson, Chalmers University of Technology, Gothenburg

PSj/SBS
870331
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OFFICE MEMORANDUM
TF March 17, 1987

re See Distribution List Below

140M John Lethbridge, Ports and Aviation Adviser, TRP---7

Tx' QN 61695

SUUBJT Continuing Port-related Training for Bank Staff
One Week Course at the Port of Gothenburg, Sweden
June 1-5, 1987

1. Since my memo of February 5, 1987, we have received the majority of
the responses expressing interest in the one-week training course. It
appears that about fourteen staff are interested in participating.

2. The timing has been a problem. Because of diverse mission travel,
several staff asked for dates different to those proposed. In discussion
with the Port of Gothenburg, they also have constraints concerning the
availability of staff and public holidays in the last week of May. Consequently,
it seems that the only really suitable date is the first week of June as
originally proposed.

3. The Port is now orwarding to the Bank a detailed program for the
course which I will circulate as soon as it arrives. The program can be
modified to some extent to suit our needs and they are inviting our comments
and suggestions.

4. Fhe port is suggesting that the Bank staff should stay at the htel
RUBINEN which is good class hotel and well situated. They have negQtiAted
a room rate c< Kr. 690.00 perday for a 'combi room' :hih is s etum between
a double and a single apparently.

5. The Ports and Shioping unit has two copies of a very comprehensive
package of information on the Port of Gothenburg's range of activities and
expertise. The CV's of some of the speakers are part of the package. Staff are
invited to browse through the package to gain a better impression of the
capability of the Port to create an interesting and instructive training course
(Room N-924).

6. Further information will be circulated in due course.

Distribution:

Messrs. Pouliquen, Carnemark, Bennathan, Blaxall, Fossberg, Gutman, Thompson,Rashid,
Peters (TRP)
Van Nimmen, Levy, Malone (EDI)
Regional Transport Division Chiefs
Regional IDF Division Chiefs
Goldberg, Raghavan, Rowat (IND)
Bertrand, Kuffner, Le Moigne (AGR)
Minch, Bose, Hunt, Mustafa, Westmeier (IFC)
Bonney (EMP), Hill (LCP), Le Blanc (AEP), Vernigora (ASP)

Ms. Sebastian (EMP)

JLethbridge:hf



Port of Gothenburg
Consultancy AB

Additional Suggestions

G- ThectrddeCrer ncpt

- Tugboat services

c- Portserity

- Commercial aspects (marketing, service i the port)

- Agents and ship brokers

- What parameters of a port have influence on freight rates

<-Th reatin bewee a central p-ort and afeeFpr--,

- Insecticides in ports

- Import of foodstuff and live stock

- Gantry Crane simulators

- World Maritime University

- The operation of a physically "Spread-out" port, aspects on communication and
delegation

- The subdivision of the Swedish coast in 12 maritime traffic areas and the conversion of
the Swedish National Board of Ports, shipping and navigation from a public authority
to a commercial enterprise.

- Repairs of TEU:s

- Insurance matters

- The lease of equipment

- The Stena Ferry Lines - Prognosis, how is customs procedures handled, infrastructure,
requirements on the port

- Piloting

(-::The mooring of ships- who is d~oing what?

- The Swedish Shipowner's Association and their aspects on the Port of Gothenburg

- The Volvo Corporation and their aspects on the Port of Gothenburg

- Documentation

- Aspects delivered by a competing port

- Coastal shipping

- The Lidk6ping Hamnterminal



2.
Port of Gothenburg
Consultancy AB

Whatfacorsare steering the flow of goods through theor f Pbyshp
railroad and road?

Simplified documentary routines without missing legal as ects

- Inland transports - problems - influence on storage capacity etc in the Port

- The wave of privatization

- The Swedish Club - aspects on developing countries

- Classification societies and aspects on inspections etc in developing countries

- Gothenburg Radio - maritex

PSj/SBS
870331



Port of Gothenburg Our date Our reference

Consultancy AB February 4, 1987 PSj/SBS/L014/87
Your date Your reference

Mr John Lethbridge
Acting Ports and Aviation Adviser
THE WORLD BANK
1818 H Street, N.W.
WASHINGTON, D.C. 20433
U S A

Dear John,

I'm just back in office and I can tell, there really is something called "jet-lag". It was a
nice trip though and Mr Stoppenbach as well as myself thought it very rewarding to meet
with you and Curt Carnemark again. The luncheon was terrific also. Thank you so much
for your hospitality and for pleasant talks.

As for my mistake with the bottom plate of the flag pole, please find enclosed such a
plate. I hope you hadn't started making one in your workshop at home?

As agreed we will set up a seminar programme to be sent over to you within the next few
weeks. We are indeed looking forward to receive you and your collegaues here. We will be
awaiting your ideas about the most sufficient time for the seminar.

If you don't mind I would like to come back to the file I handed over to you. As it is in fact
as simple to lift the phone and call Sweden as it is to call most other areas we believe it
could be a good idea that you just give us a call when you need the kind of expertise
exemplified in the file. We would feel honoured to carry out missions for you. Please do
not hesitate should anything come up where you think the expertise of the Port of
Gothenburg Consultancy and SwedPort would be of use.

We are now looking forward to hear from you again about the seminar. In the meantime I
wish to send you my

Per A. j6berger) W

A

=SwedPort=
Encl. Bottom plate company

A fully owned subsidiary
of Port of Gothenburg AB

Postal address Visiting address Org. Nr. Telephone Telex Telefax Bankgiro Bankers

S-403 38 G6teborg Svenska Handelsbanken
Sweden NraHrnaa8 552615 r( ~)3163 2 0 23PCS 625O7387 Gbteborg
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CONFtRENCE DES NATIONS UNIES UNITED NATIONS CONFERENCE
SUR LE COMMERCE ET LE DEVELOPPEMENT ON TRADE AND DEVELOPMENT

Telegrammes : UNATIONS, GENEVE Palais des Nations
T6Iex :289696 CH -1211 GENVE 10
Telephone: 346011 310211

REF. N-: INT/82/All 14 April 1987
(A rappeler dans la reponse)

Dear John,

I would like to thank you for arranging my presentation to your staff

on 1 April. The audience seemed interested and made me feel the trip was

well worthwhile. I hope there will be some follow-up to the benefit of

programmes of both our organizations. Thank you also for a most enjoyable
lunch.

You mentioned a planned visit to Sri Lanka. We have a project SRL/84/016
to help the Port Authority get training activities under way, especially in

relation to the container terminal. Our expert on the spot is Wouter Kuyck,
he splits his time between training and the introduction of a proper operating

system for the container terminal. You may like to contact him--either

through the Port Authority (telex 21805 PORTS CE) or through UNDP.

Yours sincerely,

Mike un
Ports Section

Shipping Division

Mr. John R. ethbridge

Ports an viation Advisor

Transportation Department
The World Bank

1818 H Street NW

Washington, DC
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PLANNING AND MANAGEMENT OF CONTAINER TERMINALS

UNCTA D announces the availability of materials for a series of
training prograinmes for developing countries

Vast sums of money are being committed by developing countries for the provision of spe-
cialized port facilities for the handling of cargo in containers which has grown dramatically in recent
years. In view of the scarcity of financial resources, countries have a responsibility to ensure that
these investments are backed up by sound organizational and institutional decisions which vill create
efficient operational and administrative procedures. The new methods of cargo handling need to
be co-ordinated with action on labour deployment, on customs procedures and on inland transport
syLsems. Collectively, these developments present complex policy and planning issues which require
a-multi-disciplinary approach to appreciate and resolve. Experienced and highly trained staff are also
required to manage and operate the container terminals once they are developed.

It is in response to these developments that UNCTAD has prepared a series of training
programmes for policy makers, planners, and senior and middle level operational staff.

Since 1981 UNCTAD has jointly organized with APEC (Antwerp Port Engineering and
Consulting) an annual Container Terminal Management Seminar for senior managers. The
programme has been and continues to be financed by the Belgian Government. This seminar is run
alternatively in English and in French and covers all aspects of terminal management. A collection
of the papers presented at the seminar are available in English and the French version will be pub-
lished in 1987.

To meet more specific needs in developing countries themselves, two sets of training materials
have been developed by UNCTAD. The first of these, developed under the Improving Port Per- -
formance training project generously financed by the Swedish International Development Authority,
is for a Seminar on Container Terminal Development Policy. The materials for this seminar consist
of a series of case studies and exercises covering such subjects as planning strategies, container ter-
minal development, equipment selection and container terminal organization, supported by a set of
six video programmes.

This Seminar, which is designed to be run by instructors with broad experience of container
terminal development, may be conducted in two modes:

* a 3-day policy seminar for senior civil servants and chairmen and managing directors of
ports and other organizations responsible for cargo handling,

* a 5-day strategy seminar for planners and departmental heads of ports.

The same material serves as a basis for both seminars. The main difference is that the policy makers
are provided directly with information on which decisions should be based, whereas the strategists
are encouraged to determine the information needed for such decisions. In both types of seminar
particfpants work extensively in small groups to develop and compare ideas, and considerable time
is reserved for discussion of the various aspects of container terminal development between groups
and vith the seminar staff.

The UNCTAD secretariat is ready to organize deliveries .of these seminars on request. For
countries with several ports the normal method of delivery would be at the country level. For small
countries, however, sub-regional deliveries would probably be the most appropriate.



The second course entitled Management of Container Terminal Operations, has been developed
under UNCTAD's Trainmar project. Work on this course started at the Trainmar centre in Manila
in 1983 and further vork was carried out by Trainmar centres in Johore, Madras, Mombasa and
Penang. The resulting course, which lasts 3 weeks, may be conducted either by UNCTAD staff or
by suitably qualified local instructors who have followed an UNCTAD instructors' seminar. It may
be conducted for two distinct target populations.

* For senior operational staff who have the responsibility for introducing or improving
operating methods at existing or planned container terminals.

In this case the aim of the course is to familiarise the senior staff - in detail - with a
standard modern method of controlling a container terminal, and to prepare them for the
task of selecting appropriate local methods and advising senior managers of the decisions
needed in order that the methods can be implemented.

0 For middle level operational staff who have to run the terminal.

This second stage can only be effectively carried out after clearcut decisions have been
taken on the local methods to be used. In this case the aim of the course is to train
terminal staff to carry out the planning and control task and to manage daily operations
on a container terminal.

For further details of these UNCTAD training programmes enquiries should be addressed to
the:

Director, Shipping Division
UNCTAD
Palais des Nations
ClI 1211 Geneva 10
Switzerland
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INTRODUCTION

Improving Port Performance is a project of the United Nations Conference on Trade and
Development (UNCTAD), set up to prepare and disseminate training and seminar materials for
use in ports, particularly of, developing countries. The project has received generous financial
support from the Swedish International Development Authority (SIDA). The materials in this
manual are completed by a series of six video films which are distributed with the manual.

The materials provide a framework for two experienced tutors to organize both a 3-day
seminar for policy makers concerned with the provision of container transport and handling facil-
ities, and a 5-day seminar for planners and departmental managers in ports and related organiza-
tions. While the materials ensure that such seminars will be comprehensive and well structured,
they do not obviate the need for skilled tutors with thorough experience of container handling and
transport. The high level of persons attending these seminars will need and expect answers to a
very wide range of questions.

Further, the materials do not obviate the need for tutors to have local knowledge. In pre-
paring to run one of these seminars, the tutors must ensure that they are thoroughly familiar with
all the seminar materials; equally, they must ensure that they are familiar with developments in the
container trades of the country or region hosting the seminar.

This manual is for exclusive use by the tutors. Part One provides detailed instructions for
running the 3-day policy seminar. An appendix provides a series of exercises which lead the par-
ticipants through the various topics. Part Two contains the Handbook which covers the principal
themes of both seminars and provides a reference text for participants. Part Three contains the
exercises needed to run the 5-day planning seminar. There is no tutor's guide specifically for the
planning seminar, so tutors must identify for themselves the steps to be followed, using Part One
as a general model. Part Four provides overhead viewfoils for use by the tutor during seminars.
Part Five provides mastercopies of all seminar handouts; these are to be used for preparing multi-
ple copies of documents distributed to seminar participants.

The six video films, with duration from 15 to 25 minutes each, support the various seminar
activities and their use is described in Part One.

These seminar materials were created by a small team under the direction of Dr. Brian
Thomas from the Department of Maritime Studies, UWIST, U.K. They were subjected to trial in
various countries before their release for use worldwide. These trials have shown that seminars
based on these materials, organised with care and with participants of sufficient seniority, will be
highly useful to the countries concerned.
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Appendix I

Improving Port Performance

CONTAINER TERMINALS: A POLICY FOR DEVELOPMENT

A Seminar for Decision Makers

SUGGESTED PROGRAMME

Session 1 : Theme - Planning for Development

- Introductory Case Study

- Video Programme 1: Planning for Development

- Exercise 1: Planning for Development

- Discussion

Session 2 : Theme - Planning Strategies

- Video Programme 2: Planning Strategies

- Exercise 2: Planning Strategies

- Discussion

- Exercise 3: Preliminary Terminal Design

- Discussion

Session 3 : Theme - Container Terminal Design: Land Area

- Video Programme 3: Terminal Design: Land Area

- Exercise 4: Determining Storage Demand

- Discussion

Session 4 : Theme - Terminal Design: Configuration & Layout

- Video Programme 4: Terminal Design: Configuration & Layout

- Exercise 5: Stacking Area Requirements



- Discussion

- Exercise 6: Container Equipment Selection

- Discussion

Session 5 : Theme - Container Terminal Organisation

- Video Programme 5: Terminal Organisation: Management & Manpower

- Exercise 7: Manpower Planning

- Discussion

- Exercise 8: Forecasting Skilled Labour Requirements

- Discussion

Session 6 : Theme - Container Terminal Operations

- Video Programme 6: Terminal Organisation: Operational Factors

- Discussion

- Exercise 9: Port Paguera - Terminal Contract

- Discussion

- Seminar Summary

- Seminar Evaluation
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Improving Port Performance

CONTAINER TERMINALS: A POLICY FOR DEVELOPMENT

Introductory Case Study: Jose Perez' Bad Day

Introduction

Jose Perez, the General Manager of the country's main international port, sat
nervously in the waiting room of the office of the Minister of Transport. It was
very unusual for the Minister to send for a senior port official - and the
meeting had been set up so quickly! While Jose waited, the Minister was closeted
with his senior advisors and the Chairman of the Port Authority; very ominous!

Perez guessed what the fuss was all about. Recently, the national
newspapers and technical Journals had published a series of articles and
editorials criticizing the performance of the port - and particularly the poor
showing of the container terminal. He had also received a flood of complaints
from shipping companies, shippers, clearing/forwarding agents, trucking companies
- and even the customs authorities and railway corporation. He was well aware
of their grumbles: long delays to vessels waiting to berth at the container
terminal; empty containers blocking the terminal and the roads leading to it;
equipment out of service for long periods; containers being packed and unpacked
on every available pocket of space in the port; long queues of lorries at the
dock gates; frequent lightning strikes and angry demonstrations by portworkers;
a noticeable deterioration in working relationships between port management and
their counterparts in customs and the railway corporation. But what had all
that to do with him? He had always done his best.

As he sat miserably in the Minister's waiting room, Perez sighed and thought
back over the events of the past five years, the headlines in the port's
newspaper .. .

1 January 1982: Jose Perez appointed General Manager

The port, when he took over, handled 75% of the country's imports and 59% of its
exports. All general cargo, including sizeable quantities of bulk commodities,
was handled across 18 conventional berths, while the one specialised terminal
handled the import of crude oil and the export of some refined products.
Containers and other unit loads had begun. to arrive on conventional general
cargo vessels - about 5000 boxes the previous year - and were handled by ships'
gear and two specially purchased front-end loaders (splendid machines; Jose loved
to show them off to visitors!).

Everything seemed very satisfactory - he was sure the port could handle
anything its customers turned up with; they were well prepared.
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3 March 1983: New terminal opens

Events had moved quickly. For some reason or other, the volume of containers
passing through the port had grown much more rapidly than they had expected but
Jose was well up to the job. With his advice, the Port Authority had acted
quickly and had converted the most recently constructed general cargo berth into
a makeshift container terminal. The quayside transit shed had been removed and
a multipurpose jib crane had been purchased (at US$1.5 million!). Two straddle
carriers had been bought (second-hand, but in quite good condition, really) to
operate alongside the two front-end loaders.

Jose was very pleased with the way he and his superiors had tackled that
problem. Now they would be alright for quite a few years

4 July 1983: Port buys more heavy equipment

Some people were never satisfied! In spite of the straddle carriers, some of the
port's customers were not happy, it appears. Some of them, it seems, had soon
started to bring in their own quay transfer equipment. Jose hadn't noticed until
all sorts of operating problems had begun to crop up, but when he was told about
it, he acted right away - he asked the Port Authority to buy another four
heavy-duty front-end loaders to back up their existing equipment.

That would do the trick, he was sure. He knew his job . . .

10 August 1984: Shipping Conferences impose 30% surcharge!

Why couldn't others do their jobs properly? In spite of his efforts, the
makeshift container terminal carried on being a constant problem, with very poor
performance. True, container throughput had increased much more rapidly than
expected - it had been doubling every year, and had now reached 35,000 boxes a
year. Jose remembered his puzzled comment to the Chairman at the time: "If only
we'd known the traffic was going to grow like that! We didn't encourage it - it
just happened!"

Perez found himself spending his whole working day dealing with one
management crisis after another - he was up to his neck in all the tiny details
of container handling operations. Why couldn't he rely on other people working
the way he did? And now, just when he was about to leave on his holidays, the
final blow: the big shipping conferences had announced that they were imposing a
congestion surcharge of 30% on the port! What would the powers-that-be do
while he was away?

1 September 1984: Minister demands enquiry

So that was it! There on his desk, first day back from his hard-earned holiday,
was the curt memo from the Chairman: "See me immediately - the Minister is
setting up an enquiry into container handling in the port". The Minister of
Transport had demanded an urgent study of future container-handling capacity,
and plans to meet the demand were expected on his desk by the following week!

- As always, Jose Perez had done everything that anyone could ask of him. All
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the stops had been pulled out, and plans for new facilities were drawn up at top
speed - gallons of midnight oil were burnt in the process. And they were acted
on, too. The existing temporary container berth, with its 2.5 hectares of
stacking area, was rapidly upgraded to a full container terminal. An extra 2
hectares of land was reclaimed and surfaced (at a cost of US$4.8 million!) and
quickly brought into operation. A transit shed on the berth next to the
container terminal was converted to a container freight station and a new office
block was constructed nearby. The traffic projections in that plan were for a
rise in annual throughput to 75,000 boxes by 1986 and to 100,000 by 1989, so
three ship-to-shore gantry cranes, three straddle carriers and three
rubber-tyred yard gantry cranes (complete with advanced automation systems)
were purchased. The total cost of all that frenzied buying was US$18 million - a
loan agreement had had to be arranged with an international lending agency.
Yard tractors and trailers were ordered, too, from the Port's own meagre funds.

Now Jose felt confident again; by putting all that new equipment to work
alongside the existing straddle carriers and front-end loaders, they would be
able to cope with whatever the traffic would bring - up to 200,000 containers a
year, at least.

5 August 1965: Ricardo Emmanuel appointed Terminal Manager

The Port Authority were leaving nothing to chance but had worked things out very
carefully; they had decided to manage the reconstructed container terminal
within the existing organisational structure. All shipboard work at that time
was carried out by three private stevedoring companies, which obtained their
dockworkers and supervisory staff from a central labour pool. The quay work, on
the other hand, including crane operation, and packing and unpacking of
containers at the container freight station, was performed by Port Authority
employees, while importers and exporters provided their own labour for handling
cargoes into and out of the container freight station. All very neat and tidy,
with no loose ends.

Indeed, this time they were really thinking ahead! Although the container
terminal was to be managed as part of the existing traffic department, they had
appointed, a full two months before the recommissioning of the terminal, a new
Terminal Manager. Ricardo Emmanuel had had 25 years' experience in the port,
rising from tally clerk to senior traffic officer at the conventional break-bulk
berths. A solid guy, with all port working practices at his finger-tips, and well
liked by the union leaders, supervisors and shipping company representatives. He
was very popular with the dockworkers - in his younger days a star performer in
the port football team!

They had done everything they could: they sent Emmanuel overseas for a
two-week training visit to three major European ports, observing container
handling operations. Then, when he came back, he was fully involved in recruiting
the new management team. His cousin, Raul Pavillo, was appointed Operations
Manager; 29 years old, he was an engineer by training, but had worked in the
port for five years, largely in the planning department. Together, Pavillo and
Emmanuel recruited 15 senior traffic officers to key positions on the terminal -
strictly by seniority, so that they could not be accused of unfair promotion.

All the managers were given on-the-job training before being assigned as
ship planners, shift managers, container yard supervisors, container freight
station managers and so on. The necessary clerical and administrative staff were
all transferred from the conventional berths - there was no need to train them,
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since they were going to carry on using the administrative and documentary
systems that they were used to, transferred directly to the container terminal
from the general cargo berths. No problems there!

20 September 1985: Management team presents labour plan

Pavillo and his staff had worked hard on new labour agreements and operating
procedures and, just before commissioning date, had presented drafts of a new
manning agreement and revised terminal operating procedures to senior
management, who had approved them for immediate introduction.

The new manning agreement called for radical changes from previous
practices, with fewer men to a gang and complete flexibility in deployment.
Restrictive practices were to be abolished, but existing systems of payment were
to be unchanged. The new conditions of service were presented to top union
representatives a full ten days before the terminal was to be officially
re-commissioned. There really seemed no justification for the unions' immediate
and outright rejection of the scheme and the angry public debate that followed
it, but the Chairman felt that the port couldn't risk that sort of bad publicity
just when the Minister was due to visit the port, and so he stepped in at the
last minute and agreed that the terminal should reopen using existing manning
agreements.

Jose thought that there was little else that he could have done, anyway . . .

3 October 1985: Minister officially reopens terminal

That had been a good day! The Minister was on top form, the sun was shining,
the flags flying and the first big cellular vessel was at berth, with containers
coming off quite smoothly - considering the inexperience of the crane drivers.

Most containers were still arriving on semi-container ships, of course,
nearly all of them multipurpose vessels carrying a range of cargoes, including
break-bulk commodities, steel and forest products as well as the containers.
That year, the terminal had transferred a widely varying number of containers
per ship's call, from as few as 20 to as many as 700. They hadn't expected quIte
as wide a fluctuation, but never mind ...

Feeder services soon sprang up, too, linking the port with other national and
international ports. Things really looked rather promising, and Jose Perez was
beginning to really enjoy his job.

2 February 1986: New Labour Agreement hammered out

The terminal had been operating for 5 months and the Port Authority had felt it
was a good time to reopen negotiations with the unions and stevedoring
companies. The new agreement was to allow for both ship and quay labour to be
rotated between the conventional berths and the container terminal, to ensure
equal earnings opportunities - apart from the yard gantry crane and straddle
carrier drivers, who had independently negotiated a 50% wage increase. After a
great deal of hard bargaining, a compromise was reached, with the unions agreeing
to a 1296 manning level reduction (reducing shipboard gangs from 16 to 14 men per
crane), a 25% wage increase all round, and a commitment by the Port Authority to
recruit a further 150 men.
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Jose Perez felt that this was a reasonable agreement - a good compromise.
At least, both the unions and the Port Authority seemed pleased with it, so the
labour side of things should run smoothly from now on . . .

10 March 1986: Authority reviews container terminal performance

The terminal was now fully operational, six months after re-commissioning. Jose
was reasonably pleased with progress. The first batch of statistics he had asked
for showed that Container Yard occupation averaged 95% - couldn't grumble at
that! About 60% of the stacked boxes were empties returned to the port before
going to a consignor or to the container freight station for repacking.
Ship-to-shore gantry crane handling rates had risen as high as 11 moves an hour
in the third month of operation, but had now dropped back to 9 moves an hour
because of equipment shortage - but still quite good. Terminal records showed
that FCL containers were staying on average 15 days in the container yard, LCLs
about 22 days. There were more in-terminal moves of containers than Jose had
expected - and he knew why! Customs regulations required all FCL containers to
be unpacked for inspection before onward delivery; trust them to be awkward -
but there was nothing he could do about it, after all.

He was sure that the delays caused by documentation procedures were also
undesirable, and would dearly like to see the end of delivery/receipt delays - but
the railways just couldn't cope with the demand for container wagons, and road
transport was in very short supply. Heavy traffic congestion at the container
freight station was a daily feature, and it was definitely interfering with
operations; why did so many importers insist on unpacking their FCL containers
in the port? He had complained to the Chairman, but these companies had
longstanding commercial (and other!) relationships with clearing/forwarding
agents and the trucking companies and were reluctant to upset them - and the
Chairman hinted that he had no wish to offend them, either!

Why did other people have to make life difficult for him? Jose had done his
job magnificently, but there were always these little niggles from areas over
which he had no control!

28 April 1986: Carlos Roberto to be new Chief Mechanical Engineer

At last, the Board had listened to Perez' complaints about maintenance and had
brought in a new Chief to try to sort things out. Carlos Roberto had had a lot
of experience in the local light manufacturing industry and had impressed the
Chairman at the interview with his knowledge of automobile engines (particularly
the fuel-injected Italian -one beloved of the Chairman himself!). Again, the Port
had done the right thing and sent Carlos overseas for three months to visit the
plants of port equipment manufacturers and some of the big Japanese container
terminals.

Roberto had started well, Jose remembered, introducing modern maintenance
procedures - against considerable opposition from the old stagers who had
occupied the workshops for many years. In fact, relationships had got so bad
that several of the better qualified and skilled engineers had requested (and
been given) transfers to the conventional berths' workshops. Jose couldn't
understand it - Carlos Roberto was such a good engineer.

However, Availability soon dropped below 50%, with equipment out of action
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all over the terminal. The engineers claimed that most repairs were caused by
accidents during operation, and that the delays in the workshops were because
they had long waits for spare parts. That was only part of the problem, Jose
knew; the workshop staff just couldn't cope with the new equipment and
maintenance schedules, and seemed constantly to be trying to keep up with the
repair work. And the subsidence on -the terminal didn't help, either! Stacking
patterns and equipment manoeuvrability were being upset - and paving maintenance
costs were going up dramatically.

Why were all these problems stopping at his door - couldn't the engineers
manage their job? Perez was beginning to have doubts as to whether his
modestly comfortable salary was worth all these headaches! Was that just
indigestion, or was an ulcer developing? He would have to see the doctor ...

15 January 1987: Big blow to Port trade!

Jose shuddered as he recalled that headline in the leading national daily
newspaper. Two of the major shipping lines, the port's biggest customers, had
announced that they were withdrawing direct calls at the port and were going to
ship via feeder services out of a competing port in the neighbouring country -
their longest-standing trade rival, the number two port in a country not on the
friendliest terms with the President. The same day, the Accounts Department had
reported to the Board that the terminal had made a large loss in its first full
year of operation,

That had been a very unpleasant Board Meeting! It reached the inevitable
conclusion that the Port Authority would have to approach the Government to ask
it to cover its debt repayments on quay construction and equipment purchase,
which were now falling due. That wouldn't go down well in election year! To cap
it all, the National Association of Freight-forwarders and the Chairmen of all the
National Export Boards had gone directly to the Minister of Transport,
complaining about the recent increases in freight and transport costs and the
dramatic reduction in the quality of service provided by the port. They were
backed by the Chamber of Commerce, which had pointed out the damage done to the
country's trading prospects and balance of payments. Yesterday, in the National
Assembly, the leader of the opposition parties had called publicly for the
dismissal of the port's senior management.

. . Jose Perez held his head in his hands and his heart in his boots. If only

people could understand the difficulties of dealing with a technological
revolution! He had done his best, hadn't he? And, anyway, all those terrible
things that had happened were outside his control, weren't they? How could
anyone blame him? Life was so unfair!

His thoughts were disturbed by the opening of the Minister's door. The
Minister's Private Secretary beckoned him in, grim of face. As Jose reluctantly
rose from his chair, a nightmare picture of tomorrow's newspaper headline
suddenly flashed into his mind . . .

17 January 1987: Port General Manager forced to resign!
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Container Terminals--A Policy for Development: Wednesday, April 1, 2:30 p.m.,
Rm. N-955. A seminar prepared by the ports section of UNCTAD, Geneva, given by
Michael Daunt of their staff. He will present the materials that have been
developed by them as part of the Improving Port Performance series but in this
case specifically for decision-makers concerned with the development of
container terminals in ports of LDCs. Video and slide presentation included.
For further information, call Helen Frost, Ext. 61693. Sponsor: TRP.

Interactive Maintenance Management System: Thursday, April 2, 2 p.m., Spring
Valley Center, 4801 Massachusetts Avenue, N.W. The Electricity Supply Board of
Ireland will demonstrate its computer-based management system in its offices at
the above address. Although designed primarily for identification and control
of maintenance activities in power generating plants, it is applicable to any
situation involving control of large maintenance programs and inventories such
as railways, refineries and process plants. Interested staff are invited.
Call Mary Fernandez, Ext. 74492, if you plan to attend. Sponsor: EGYPA.

Management of Unaccounted-for Water: Wednesday, April 8, 10:30 a.m., Rm.
N-550. Charles Hurst, Projects Manager, Thames Water International (TWI) will
lecture on: services offered by Thames Water Authority in water supply
services optimization; and methodology and technology used for investigating
and managing unaccounted-for water. He will conduct a presentation of Cyprus
case study and there will be a demonstration in the use of technology. For
further information, call Ext. 61532. Sponsor: WUD.

Efficient Use of Water in Irrigation: Thursday, April 9, 10:30 a.m., Rm.
H-2-300. Daniel Hillel, Professor of Plant and Soil Sciences at the University
of Massachusetts, will review modern irrigation technology and advances in
irrigation practices related to the improvement of irrigation in arid and semi-
arid regions. David Hopper, ASNVP, will chair the seminar which will include
visual aids. A technical paper by Professor Hillel is available from AGR--call
Ext. 61763. All interested staff are invited to participate. Sponsors: ASNVP
and AGRPR.

SPOT Satellite Techniques for Resource Assessment in Developing Countries:
Thursday, April 9, 2:30 p.m., Rm. E-315. The Swedish Space Corporation will
present the seminar. Specific applications to be discussed include forest
inventory and resource degradation, water and land use planning in drought
affected areas, and the preparation and revision of topographic maps from SPOT
stereo. Examples will be given from a number of applied projects in developing
countries. Sponsor: PPDES, Ext. 75914.

"Beyond GDP--Accounting for Sustainable Progress": Tuesday, April 14, 11 a.m.
to 12:30 p.m., Rm. E-1244. Presentation by Peter Bartelmus, Chief, Environment
Statistics Office of the U.N. Statistical Office. The seminar will review
traditional accounting systems as well as alternative proposals for measuring
"economic welfare." Background paper is available on a self-service basis from
Olivia McNeal, Rm. D-1018, Ext. 75341. Sponsors: PPDES and CPD.
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INFORMATION TECHNOLOGY

Lotus Users Group Meeting: Tuesday, March 31, 12 to 1 p.m., Rm. C-1006.
Robert Schware, author of 1-2-3 Managerial Worksheets and co-author of All
About 1-2-3, will speak on The "Digging In" of Lotus 1-2-3: Frustration,
Change and New Programs. For more information, or to be placed on the Lotus
Users Group mailing list, call Ext. 75393.

The Computer Learning Center announces a self-paced version of its Beginning
LOTUS 1-2-3 course. The course is intended for people who want to learn LOTUS
fundamentals at their own pace', in their own timeframe, either in the office,
or--if they own an IBM PC or PC-compatible--at home. Nomination forms and
complete course descriptions are available through your Training Coordinator.
For more information, call Ext. 48041.

The Computer Learning Center announces the third part of the computer literacy
series, Systems Development, Monday through Wednesday, April 6, through 8,
12 noon to about 1:30 p.m., Rm. K-1030. This segment addresses the roles of
users, analysts and programmers in the development of computer systems. The
intended audience are those with a strong foundation in the technical opera-
tions of computers who are involved--or about to become involved--in a system
development project. Nominations will be accepted by telephone as long as
seats are available. Nominations to see the whole series are also welcome.
Brochures and forms are available from Training Coordinators or from the
Computer Learning Center, Ext. 48041.

COMPASS Training: Week of April 6. Contact Grace Moss, Ext. 76830. Sponsors:
PMD/PPD.

DISPLAY Training Workshop. Two 2-1/2-hour sessions. DISPLAY does
arithmetic calculations, performs economic and sensitivity analyses and
displays the results in tables and graphs. Hands-on time is included.

Increasing Productivity through Expert Systems: Tuesday through Thursday,
April 7 through 9, Eugene Black Auditorium, Rm. C-1114. The symposium is from
10 a.m. to 12 noon daily, except Wednesday, April 8, when it starts at 9 a.m.
(note: new time). The Symposium will focus on concepts and techniques of
building expert/advisory systems and is intended for managers and Bank staff
interested in a layman's introduction to artificial intelligence (AI) and its
potential impact on the World Bank. The second day will be a live broadcast
via satellite of a roundtable discussion by leading authorities on the
productivity impact of AI and expert systems. Staff of the Institutional and
Financial Systems Unit will demonstrate various expert system tools that are
available for micro computers. For more information and a program flier, call
Guido J. Deboeck, Ext. 78851. Sponsors: PBDIF and the Leadgroup on AI of the
Bank.

Basic FOCUS will be offered Tuesday, April 21, through Thursday, April 23. The
course is intended for staff who need an introduction to the FOCUS data manage-
ment system or who need to write or change queries used to access information
stored in FOCUS databases. The cost of the course is $375. Interested staff
should call Pamela Hankin, Ext. 48043. Sponsors: PMD and ITF.
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Concordia Apartments. One-bedroom apartments, suitable for double occupancy,
and efficiencies with a foldaway bed, suitable for single occupancy, are
available for official visitors to the Bank/IFC only. Apartments have fully
equipped kitchens; house rules prohibit accommodation of children or pets.
Limited maid service is provided. The daily rate for one-bedroom apartments is
$50; for efficiencies, $40. All telephone and room charges must be settled in
full upon checkout. Reservation requests should be received for processing
three working days before the guest's arrival and should be directed by Travel
Request or memorandum to the Hotel Reservations Unit, Rm. B-200. Note: There
are no one-bedroom apartments available until May 1.

SEMINARS AND TRAINING

Presentation on Botanical Pest Control: Tuesday, March 24, 10:30 a.m., Rm.
H-2-300. Saleem Ahmed, Research Associate of the East/West Center, Hawaii, who
will be visiting the Bank this week, has offered to acquaint staff with the
Center's latest work on botanical pest control. All interested staff are
invited to attend the meeting, which will include visual aids. Call, Ext.
3-4085 to confirm that the meeting will take place. Sponsors: AGRPR and
EAPNA.

Ecology and Development in Ecuador: Tuesday, March 24, 11:30 a.m. to 1 p.m.,
Rm. E-1244. Yolanda Kakabadse, Director of Fundacion Natura, a private, non-
profit organization in Ecuador, will review the state of the environment in
Ecuador and discuss the organization's activities. For further information,
call Chris Barham, Ext. 75822, or Peter Roesgen, Ext. 72184.

"Pakistan Railways--Policy and Operational Initiatives Required for Survival of
the Railway in a Competitive Environment": Wednesday, March 25, 10 a.m., Rm.
H-5-072. Presentation by Jim McDonald and Don Porter of Canadian Pacific
Consulting Service of the results of a recent study of the institutional,
managerial and physical restructuring needed to permit the Pakistan Railway to
compete commercially with road transport. The study raises a number of issues
common to all the Bank's current policy-based railway projects. For further
information and a copy of a paper, call Gillian Ross, Ext. 61707. Sponsor:
TRP.

Container Terminals--A Policy for Development: Wednesday, April 1, 2:30 p.m.,
Rm. N-955. A seminar prepared by the ports section of UNCTAD, Geneva, given by
Michael Daunt of their staff. He will present the materials that have been
developed by them as part of the Improving Port Performance series but in this
case specifically for decision-makers concerned with the development of
container terminals in ports of LDCs. Video and slide presentation included.
For further information, call Helen Frost, Ext. 61693. Sponsor: TRP.

Management of Unaccounted-for Water: Wednesday, April 8, 10:30 a.m., Rm.
N-550. Charles Hurst, Projects Manager, Thames Water International (TWI) will
lecture on: (i) services offered by Thames Water Authority in water supply
services optimization; (ii) methodology and technology used for investigating
and managing unaccounted-for water; (iii) presentation of Cyprus case study;
and (iv) demonstration in the use of technology. For further information, call
Ext. 61532. Sponsor: WUD.
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INFORMATION TECHNOLOGY

Lotus Users Group Meeting: Tuesday, March 31, 12 to 1 p.m., Rm. C-1006. Guest
speaker Robert Schware, author of 1-2-3 Managerial Worksheets and co-author of
All About 1-2-3, will speak on The "Digging In" of Lotus 1-2-3: Frustration,
Change and New Programs. For more information, or to be placed on the Lotus
Users Group mailing list, call Ext. 75393.

The Computer Learning Center announces a self-paced version of its Beginning
LOTUS 1-2-3 course. The course is intended for people who want to learn LOTUS
fundamentals at their own pace, in their own timeframe, either in the office,
or, if they own an IBM PC or PC-compatible, at home. Nomination forms and
complete course descriptions are available through your Training Coordinator.
For more information, call Ext. 48041.

COMPASS Training: Week of April 6. Contact Grace Moss, Ext. 76830. Sponsors:
PMD/PPD.

DISPLAY Training Workshop. Two 2-1/2-hour sessions. DISPLAY does
arithmetic calculations, performs economic and sensitivity analyses and
displays the results in tables and graphs. Hands-on time is included.

Increasing Productivity through Expert Systems: Tuesday through Thursday,
April 7 through 9, Eugene Black Auditorium, Rm. C-1114. The symposium is from
10 a.m. to 12 noon daily, except Wednesday, April 8, when it starts at 8 a.m.
The Symposium will focus on concepts and techniques of building expert/advisory
systems and is intended for managers and Bank staff interested in a layman's
introduction to artificial intelligence (AI) and its potential impact on the
World Bank. The second day will be a live broadcast via satellite of a round-
table discussion by leading authorities on the productivity impact of AI and
expert systems. Staff of the Institutional and Financial Systems Unit will
demonstrate various expert system tools that are available for micro computers.
For more information and a program flier, call Guido J. Deboeck, Ext. 78851.
Sponsors: PBDIF and the Leadgroup on AI of the Bank.

Basic FOCUS will be offered Tuesday, April 21, through Thursday, April 23. The
course is intended for staff who need an introduction to the FOCUS data manage-
ment system or who need to write or change queries used to access information
stored in FOCUS databases. The cost of the course is $375. Interested staff
should call Pamela Hankin, Ext. 48043. Sponsors: PMD and ITF.

REPORTS/DOCUMENTS/PUBLICATIONS

New publications available in the Bookstore. Complimentary to staff; please
complete Form 2011 if requesting copies by mail.

Letitia A. Obeng and Frederick W. Wright, Integrated Resource Recovery: The
Co-composting of Domestic Solid and Human Wastes. World Bank Technical Paper
No. 57. $5. Stock number BK-0894.

Jacob Levitsky and Ranga N. Prasad, Credit Guarantee Schemes for Small and
Medium Enterprises. World Bank Technical Paper No. 58, Industry and Finance
Series. $5. Stock number BK-0866.



Weekly Bulletin: 16th March 1987

Container Terminals--A Policy for Development: Wednesday, April 1, 2:30 p.m.,
Rm. N-955. A seminar prepared by the ports section of UNCTAD, Geneva, given by
Michael Daunt of their staff. He will present the materials that have been
developed by them as part of the Improving Port Performance series but in this
case specifically for decision-makers concerned with the development of
container terminals in ports of LDCs. Video and slide presentation included.
For further information, call Helen Frost, Ext. 61693. Sponsor: TRP.
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Container Terminals: A Policy for Development, Wednesday, April 1. 1987, at 2:30 PM. in Room N-955. A seminar
prepared by the ports/of UNCTAD, Geneva, and to be presented by Michael haunt of their staff. He will present
the materials that have been developed by them as part of the Imoroving Port Performance series but in this case
specifically for decision-makers concerned with the development of container terminals in ports of LDC's. Video
and slide presentation included. For further information please call Helen Frost, Ext. 61693. Sponsor: TIP.
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Sea Containers America Inc.

sea contain e 300 Metropolitan Sq.. 655 Fifteenth St., N.W., Washington, D.C. 20005

Telephone: (202) 639-4027

21 January 1987

Mr. John Lethbridge
Shipping, Ports and Aviation Department
Room 927 - World Bank
801 19th Street, N.W.
Washington, D.C. 20433

Dear John:

Just a line to thank you once again for allowing Sea Containers to
present the seminar on Reefer Containerization to your colleagues last week.

Mr. Fraser and I were both most honored to participate, and look forward
to future contacts with the Bank. Please be assured of our continued interest
and desire to be assistance.

Please also convey our thanks to Helen Frost and Jim Wilson, who were
most helpful in assisting us with the logistics of the presentation.

Hoping to see you soon and with every best wish, I remain

Sincerely yours,

Richard A. Lidinsky
General Manager

RAL/pkb
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contanersSea Containers America Inc.sea containers 1155 Avenue of the Americas, New York, N.Y. 10036
Telephone: (212) 302-5066 Telex: RCA 235416 (SCI UR)

WORLD BANK PRESENTATION

January 14, 1987

- SH Fraser
- RA Lidinsky

PURPOSE:

To familiarize the relevant World Bank project managers and per-
sonnel on refrigerated containerization and the possibilities
this technology affords. The presentation shall cover:

1) Introduction of SC: Company, equipment, investment, experience.

2) Refrigeration technology: reefer containers, power require-
ments, International standards, reliability/spare parts

3) Product preservation through refrigeration

4) Refrigerated transportation-alternatives

5) Market components: Structures and responsibilities

6) Transition from bulk to reefer

7) The Leasing Company's role: Advantages and costs.

8) Conclusion

I. INTRODUCTION

Nearly half of the world's total food supply is estimated to be
in the 'perishable' category. This, combined with growing per
capita disposable income and increasing health and health-food
consciousness in the developed countries, indicates a rapidly
growing appetite for fruits, vegetables and seafoods (the usual
and, increasingly the unusual products), year round. This demand
is of course a market for all producers, but especially for the
developing world which, for the most part, is in the opposite
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growing season of the Northern hemisphere. This potential to
supply perishable products can earn badly needed foreign
exchange, increases employment, and stimulates further
infrastructure investment in developing countries -- all worthy
and profitable results and in accord with your mission to
"encourage the development of productive facilities and resources
in less developed countries."

Increasingly, as the developing countries move up the curve of
self-sufficiency in food production, the need to stimulate econo-
mic growth, foreign exchange, infrastructure investment and a
oroader diet becomes more pressing. In most cases, in South
America, the Far East and the West Coast of Africa, the potential
for perishable product cultivation and export is great.
(Colombia, for example, has pineapple production twice that of
the Ivory Coast, and.avocado production twice that of Israel --
not a ton of which is exported yet. Kenyan seafood (Nile, perch
and Indian Ocean shrimp) are another example.)

It is our view that the containerization of perishable products
in the developing countries is one of the keys to development.
By means of introduction as to who we are and what we are about,
we would like to outline briefly the size and position of Sea
Containers (SC) in the industry and generally.

A) SEA CONTAINERS LTD.

Sea Containers Ltd. is the world's largest leasing company (i.e.,
supplier of finance, hardware and expertise) of maritime-related
transportation assets (primarily container related), with
holdings in container ships (involvement with 23 ships), dry
freight containers (310,000 TEU), container cranes (20), chassis
(5,000), and the world's largest fleets of refrigerated and tank
containers. (Additionally, SC owns Sealink, the premier ferry
company between (and in) Britain and the continent, operating on
23 routes.)

Assets as of December 31, 1985 were over 1.3 billion U.S.
iollars. Revenue in 1985 was $573 million, with earnings of
$39.5 million. Stockholders equity (common and preferred) was
$390 million. The stock is publicly traded on the NY, London and
Pacific stock exchanges. The company is registered in Bermuda
and its principle operating subsidiary is in London. Like the
bank, our operations have a global reach. The company operates
through owned offices and agencies in over 70 countries.
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Essentially, we are the Hertz of the shipping business. Our
trade is the lease and finance of marine and related assets pri-
marily to ocean carriers. One of our specialities is also the
establishment and development of "turn key projects" involving
ships, cranes, chassis and refrigerated containers. Our projects
include: the containerization of the banana trade from Central
America to the U.S. Gulf and USEC for the food conglomerate
Castle and Cooke (Dole brand) from a breakbulk operation; the
containerization of pineapple and frozen tuna from the
Philippines to the USWC (again for Castle and Cooke); the con-
tainerization of Chilean grapes and other deciduous fruits to the
USEC; the containerization of frozen and chilled lamb from
Australia to Iran (until shortly after the Iranian Revolution).
In each case, SC was brought in to develop the entire transpor-
tation system, supply the equipment and the training for sub-
sequent turnover to the principle, upon establishment.

We are uniquely positioned therefore, to discuss with you the
nature, and various aspects of reefer containerization, and
potential applications as a tool for development.

B) SC Reefer Investment

The "Containerization International" world container census
(published in September 1986) lists the world population of re-
frigerated containers at 104,340 units. The industry breakdown
is: 71 percent shipping line owned, 27 percent lessor owned and
2 percent other. SC's fleet stands now at 13,000 units which
indicates that SC owns 46% of the total world leased fleet of
refrigeration equipment. In addition, we own 16 powerpacks, and
900 diesel generators.

SC is also one of the major manufacturers of refrigeration tech-
nology with the SeaCold brand of reefer manufactured by SC's
wholly-owned, Singapore based company. The refrigeration tech-
nology was developed primarily for our own fleet consumption, but
is now available for third party purchase.

Our fleet of reefer containers, powerpacks and diesel generators
are backed by 12 fulltime reefer engineers each trained in all
phases of refrigeration repair, maintenance, operation and
qualified to do training to assist in the establishment of reefer
projects. (To put this in perspective, this is greater than the
next four competitors combined, all of which purchase (rather
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than manufacture) refrigeration technology and rely on the manu-
facturer almost entirely for support.)

Refrigerated container transportation has been in commercial use
for over 25 years. SC's involvement in leasing reefer container
equipment has been for the last 15 years. The technology is pro-
ven and has been perfected - as the world investment in excess of
2 billion dollars is testimony to.

SC's total investment in refrigeration equipment, manufacturing,
research and development, spares, repair facilities and personnel
now amounts to over a quarter of a billion dollars.

We provide refrigeration technology for lease and for sale.

II. ASPECTS OF REFRIGERATION TECHNOLOGY

A) Brief overview of - Principles of refrigeration
- Heat transfer from inside container
- Airflow pattern in reefer
- Temperature control sensitivity

B) Reefer Containers

1. General

Reefer containers, are generally made of aluminum exterior with
either stainless steel or fiberglass reinforced plywood interior
liners, are designed to operate in both high and low ambient tem-
peratures, to maintain both frozen and chill cargoes. SC's
reefers are also equipped to heat cargoes so should more
appropriately be called "temperature control containers". Very
simply, they are insulated containers with a slab of machinery on
the front which transfers the heat from within the container, to
the environment outside, to a predetermined set temperature.

The units are designed to operate in ambients of -40 degrees (F)
to +125 degree (F) (-40C-+52C), whilst maintaining internal tem-
peratures of 0 degrees (F) -+60 degrees (F) (-18C-+15C).

2. Applications

Refrigerated containers are designed to meet the requirements of
international marine transportation. Older units are
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increasingly finding employment in static storage applications
(sturdy, mobile, inexpensive and self-sustaining) and as reefer
trucks (when linked with a Chassis) in the developing world.

C) Power Requirements

To meet worldwide variances, the refrigeration machinery works on
electric power, and can work on both 220V and 440V, 3 phase,
50/60 hertz. While aboard ship and on the dock, the reefer is
generally plugged into the electrical power supply. While on a
truck or in remote areas where electricity is not available, the
reefer can be attached to a portable diesel generator which will
supply suitable 220/440 volt power as required. (Note: The clip-
on and underslung DG are not suitable for ship use.) As a broad
generalization, reefer containers draw 10KVA. (The range is from
6-14 KVA.)

In circumstances where electrical supplies are insufficient to
power the total number of reefers, a Powerpack (SC registered
trademark) can be used with the ability to power up to 36
reefers. SC reefers are equipped with both air-cooled and water-
cooled condensors for maximum flexibility aboard ship. (The
reefers can be stowed above or below deck.)

D) International Standards

SC's reefer fleet has been built to the highest standards in the
industry, to comply with all relevant regulations. Among others,
these include: American Bureau of Shipping (ABS), International
Standards Organization (ISO), Convention for Safe Containers
(CSC), Accord relatif aux Transports Internationaux de Denrees
Perissables et aux Engins Speciaux a utiliser pour ces Transports
(ATP-EEC), Lloyds, Union International des Chemins de fer (UIC),
Transport International Routier (TIR), Australian Department of
Quarantine, Australian Department of Primary Industry Regulations
for Carriage of Chilled Meat, New Zealand noise requirements,
Food Industry standards certified by Classification Society for
Taint, Sprenger Institute for Fresh Air Ventilation (Holland) and
United States Department of Agriculture (USDA).

E) Reliability/Spare Parts

A three percent failure rate on reefers (which is common also to
most industrial products) is considered the rule of thumb, but
the initial failure can be corrected in the vast majority of the
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cases without resultant product damage. There is a direct
correlation between reefer cargo losses and the amount of
emphasis the carrier has made in training, investment in spare
parts and manuals, regular pre-trip maintenance, and load main-
tenance.

SC does not supply reefer machinery only. In every case where we
are supplying packages of equipment, we supply engineering sup-
port at the start up to ensure that the operators and mechanics
understand the operating protocols, and are given hands-on
instruction on the stowage, maintenance and repair of the equip-
ment. Additionally, ongoing engineering support can be acquired
through a service contract, but the intent is to train the per-
sonnel to be self-sufficient.

Additionally, a recommended holding of spare parts is available
(based on the number of units operating per ship, the availabi-
lity of spare parts in the product-originating area, the abili-
ties of the mechanics, and the frequency of service). These
spare parts kits are supplied on a sale-and-return basis.

III. PRODUCT PRESERVATION THROUGH REFRIGERATION

Perishable cargoes are either live (chill) or dead (frozen).
In contrast to frozen or canned goods, all fresh fruits and vege-
tables are living products. The vital life processes continue
long after harvest, the most important of these processes being
respiration. Respiration is a complex series of chemical reac-
tions but basically it involves the conversion of starch to
sugars and the transformation of these sugars into energy.
During the normal process of respiration fruits and vegetables
take in oxygen and give off carbon dioxide, water vapour and a
considerable quantity of heat. In general, the rate of respira-
tion increases with ambient temperature. The purpose of refri-
geration here is to retard this process to prevent over-ripening
by removing the atmospheric heat being absorbed by the containers
and the heat being generated by the cargo.

With dead (or frozen) cargoes, the aim is simply to create an
environment which impedes deterioration and is inhospitable to
bacteria infestation through temperature reduction.

Reefer containers carry a wide range of temperature sensitive
products including all manner of perishable fruits (vegetables,
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meats and dairy products) and frozen cargoes (meat and seafood
primarily). Certain temperature sensitive, low and non-hazardous
chemicals and films also rely on reefer containers.

IV. REFRIGERATED TRANSPORTATION ALTERNATIVES

Temperature sensitive products are transported in a number of
commercial modes, depending on the variety of products to be
shipped from a particular location, range of temperature require-
ments, volume, trading range, etc. Principally, there exist
four modes however. (Air transport is excluded from this exer-
cise, as it suits only a very small portion of the highest value
products which are of insignificant volume.)

A) Reefer Bulk Chambers In General Cargo Ships

This mode has traditionally been used in older generation tonnage
for the carriage of sizeable quantities of similar cargos but is
quickly disappearing as the general cargo ships are largely being
superceded by modern containerships. One of the many drawbacks
with this mode is the lack of temperature sensitivity, and the
multiple handling this stowage mode requires of the cargo. (The
greater the number of handlings, the greater the product damage
will be.)

B) Reefer Bulk Ship

This mode is still in wide use today, primarily in the high-
volume, single product trades (such as bananas, meat, etc.). The
new technology is fairly sophisticated, but the drawbacks remain:
Bulk cargoes require multiple moves which are expensive and
damage the fruit; the economics of the ships require vast volu-
mes of similar products moving between a few locations, on a
regular basis; the vessels can work only in a restricted number
of ports which have the facilities to handle and store the cargo.
The advantage of this mode however, is cost -- when calculated on
a port-to-port basis only.

C) Central Refrigeration Port Hole Container Ships (Conair)

This technology combines container ship economies with the reefer
bulk ship principle of whole-ship refrigeration. A central plant
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creates the refrigerated air which is pumped throughout the ship
by ducting to which insulated containers with portholes are
connected. As in the case of reefer bulk ships, the economics of
the vessels are based on large volumes of similiar products
moving between a few locations, on regular basis, in a restricted
range of dedicated ports (a vast, infrastructure is required to
handle conair ships). The advantages are the premium outturns
which containerization affords and lower cost on a port-to-port
basis than integral containers. The disadvantages are strong
limitations in flexibility (operating range, products, volumes),
an enormous capital outlay, and less than ideal temperature
control. The main trades for conair ships are Australia/N.
Europe for the meat and fruit business, and both coasts of South
America to N. Europe (Meat off the East Coast and fruit and
seafood off the West primarily).

D) Refrigerated Containers - Integral, or Self-Sustaining

Reefer containerization takes all the advantages of conventional
containerization:

- Reduction in handling (reducing cost and damage)
- Reduction in theft potential
- Reduction in down time as product moves from plantation

to destination in one mode
- Unitization for easier, quicker and cheaper handling

to/from ship, truck and rail.

.... And adds:

- Higher temperature control sensitivity (.02 Degree C.
range) than other modes

- Higher quality outturns than other modes
- Flexibility in trades which haven't sufficient

volumes to warrant bulk shipments (which rely on regular
and large volumes moving on restricted trade routes)

- Flexibility in moving both frozen and chill cargoes
- Reduction in cargo loss -- claims
- Greater potential for achieving return cargo.

The integral refrigerated container is the ideal tool for deve-
lopment in LDC's where minimal investment is required (in equip-
ment and port infrastructure) where maximum flexibility in terms
of product, trade range and volume are the rule, and where pre-
mium quality product is essential in estabishing the new product
(or export origin point) in the market.
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V. MARKET STRUCTURES

The market is complex in its multitude identities and interrela-
tionships, but can be simplified to the following:

A) Growers/Farmers

This is the basic production unit which usually sells its product
to a cooperative, or exporter, which in turn arranges the transpor-
tation from the country of origin to destination. In some cases,
the larger farmers themselves contract with shipping lines, and
even own the shipping tonnage (i.e., the meat producers in
Australia and grape/apple producers in Chile). The grower/farmer
needs thorough familiarization with the special harvesting,
packaging, and stowage requirements of container shipping.
Generally, the grower/farmer is not responsible for the refri-
gerated equipment except during the time the equipment is in the
grower's care.

B) Shippers

The entity contracting for the shipment is referred to as the
shipper. Depending on the product and market strategy of the
shipper, the product may be sold F.A.S. (meaning that the buyer
takes delivery at the port of arrival, directly from the ship) in
which case the buyer/distributor has to arrange the trucking,
warehousing, and distribution chain or the shipper may sell
directly to the customers' premises. In other cases, the Shipper
handles all the logistics from plantation to supermarket either
with its own organization or by subcontracting the various ele-
ments of the operation.

C) Shipping Lines

The types of services offered by shipping lines varies con-
siderably from company to company. Some offer port-to-port ship-
ment only, others contract to provide through-transportation
service from the point of origin to destination. In most cases
the supplier of the transportation service contracts with the
lessor for the supply of the equipment, expertise and training.

D) Leasing Companies

Again these come in many shapes and forms but in this context,
supply the capital assets which the transportation project
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requires. In the case of refrigerated containers and the related
hardware (diesel generators, powerpacks, chassis, spare parts)
many lines choose to lease this equipment to get the most financed
leverage, to acquire the technical expertise which they may not
possess, and to gain flexibility in rapid supply of equipment
from multiple locations.

The lessee - be it the shipping line, Shipper, or Importer/
Distributor is ultimately responsible for: the lease rental;
acceptance, possession and return of the equipment; repairs;
maintenance; performance; container control and the like. The
lessee may choose to perform the functions on their own, or sub-
contract it.

VI. TRANSITION FROM BULK TO REEFER

The majority of reefer cargoes (in volume) are still moved in
bulk reefer ships which "tramp" the world's seas, moving fruits
and frozen meat. Bulk transport is generally cheaper than con-
tainerization when analysed on an ocean transportation basis
only. However, the premium outturns which integral reefer con-
tainers deliver, achieve a premium in the market -- especially
when used as the sole transportation medium from the plantation
to the supermarket. The premium is due to the higher quality,
the faster turntime of the equipment and the reduction in
handling.

It is important to stress that reefer containerization is the
single most effective way to reduce damage and loss to perishable
products during transportation.

There really is no intermediate stage between bulk shipments (or
no shipments), and containerization of reefer products.
Generally, it is done in one quantum leap, when the technology
(containers, ships, cranes, chassis, diesel generators) are
brought together with the expertise (mechanics, operators and
growers).

VII. THE LEASING COMPANY'S ROLE

A) Leasing Advantages

A Container Leasing Company can help both large and small organi-
zations. The main advantages are as follows:
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1. The Container Leasing Company has in-depth knowledge of all
aspects of containerization and will have already selected
the most suitable equipment based on practical experience.

2. The Leasing Company can usually provide a consultancy
service, and possibly arrange a management service after
equipment has been installed.

3. Equipment provided is likely to be practical, simple and
robust since high quality and longevity will be a prime re-
quirement when leasing, since the Leasing Company owns the
equipment and will naturally want it to operate efficiently
over a long period.

4. The Leasing Company will ensure that equipment is provided
quickly since it will not begin to earn money until it is in
service, and that the best possible relationship is main-
tained with the Lessee throughout the period of the Lease.
The Leasing Company will necessarily remain interested in its
customer, be it the shipper, the steamship line, or the mar-
keting company.

5. No capital is required to buy equipment thus freeing cash.

6. Initial payments do not normally become due until the equip-
ment is delivered and ready to earn money thus cash flow is
protected.

These latter two factors are particularly important for poorer
countries. The most important financial advantage of leasing
however is that the out-goings on lease payments and the low cost
of installation of suitably selected leased equipment as well as
the operating and maintenance costs can be recovered from revenue
earned and at the same time make profits.

B) Equipment Costs

Refrigeration technology is available from SC on lease, sale, and
in some cases lease purchase.

As a ball park indication of reefer equipment prices for sale
(new) would be:

20' Reefer - $ 21,000
40' Reefer - 26,000
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Diesel Generator - 11,000
Powerpack - 200,000

Lease rates vary depending on the length of lease, quantity and
type of units, delivery/redelivery locations, specifications, and
training/support requirements.

C) How To Start

After first identifying the product, the market and the basic
economics of a particular perishable product's (or group of pro-
ducts from a particular area) exportation, an organization can
contact Sea Containers for feasibility studies and assistance in
identifying the technical problems and solutions, as well as the
essential costings for the transportation portion of the project.
We offer our expertise as a resource to the Bank in this regard.
If the studies are positive, the organization can contract with
SC for the supply of all or part of the technical services and
equipment described herein.

VIII. CONCLUSIONS

A) The cultivation and exportation of perishable products from
developing countries is one of the potential keys to develop-
ment resulting in stimulation of foreign exchange, infra-
structure investment and development, employment and improved
diets/standards of living.

B) Refrigerated containerization leasing offers the fastest and
most cost-efficient means of translating this potential into
reality - by combining new but proven technology (which allows
flexible and gradual expansion of projects), with low start up
costs.

C) SC provides - refrigeration technology
- start-up expertise
- engineering and technical assessment
- finance.

We appreciate having had this opportunity to address you today on
these matters. We hope this has been of some use to you and
offer ourselves as a resource to the Bank on these related
matters.
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SC has an office here in Washington directed by my colleague Mr.
Lidinsky who is available to assist the Bank in any way we can.

1/14/87
SH FRASER
SEA CONTAINERS
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Se nOntainer Armric& if^sea containers 1155 Avenue of the Americas, New York, N.Y. 10036
Telephone. (212) 302-506 Telex: RCA 235416 (SCI UR)

January 12, 1987

Mr. John R. Lethbridge
Ports and Aviation Adviser
Transportation Department
The World Bank
1818 H Street, N.W.
Washington, D.C. 20433

Re: Promoting Export Opportunities Through The Use Of Reefers(Refrigerated Containers) - Seminar on Wednesday,
January 14, 1987

Dear John:

Please find attached a copy of the intended speech for our pre-sentation. If you have any comments or changes which you wouldlike included, please advise urgently.

I intend to bring 75 copies of the speech with me for genieraldistribution along with our brochures, slides and a brief film ofan actual project from start to finish.

Rick Lidinsky and I look forward to meeting you forWednesday and to making the presentation. Thank you again forthis opportunity.

Sincerely,

Stephen H. Fraser
Vice President
Sales and Marketing

CC: R. Lidinsky
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seff containirrt Amar"o--"-mesea cont Iinem 1155 Avenue of the Americas, New York, N.Y, 10036
Talephon, (212) 302-.064 Telex: RCA 235416 (SCI LJR)

WORLD BANK PRESENTATION

January 14, 1987

- SH Fraser
- RA Lidinsky

PURPOSE:

To familiari2e the relevant World Bank project managers and per-sonnel on refrigerated containerization and the possibilities
this technology affords. The presentation shall cover:

1) Introduction of SC: Company, equipment, investment, experience.

2) Refrigeration technology: reefer containers, power require-ments, International standards, reliability/spare parts

3) Product preservation through refrigeration

4) Refrigerated transportation-alternatives

5) Market components: Structures and responsibilities

6) Transition from bulk to reefer

7) The Leasing Company's role: Advantages and costs.

8) Conclusion

I. INTRODUCTION

Nearly half of the world's total food supply is estimated to bein the 'perishable' category. This, combined with growing percapita disposable income and increasing health and health-foodconsciousness in the developed countries, indicates a rapidlygrowing appetite for fruits, vegetables and seafoods (the usualand, increasingly the unusual products), year round. This demandis of course a market for all producers, but especially for thedeveloping world which, for the most part, is in the opposite
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growing season of the Northern hemisphere. This potential to
supply perishable products can earn badly needed foreign
exchange, increases employment, and stimulates further
infrastructure investment in developing countries -- all worthy
and profitable results and in accord with your mission to
"encourage the development of productive facilities and resources
in less developed countries."

increasingly, as the developing countries move up the curve of
self-sufficiency in food production, the need to stimulate econo-
mic growth, foreign exchange, infrastructure investment and a
oroader diet becomes more pressing. In most cases, in South
America, the Far East and the West Coast of Africa, the potential
for perishable product cultivation and export is great.
(Colombia, for example, has pineapple production twice that of
the Ivory Coast, and avocado production twice that of Israel --
not a ton of which is exported yet. Kenyan seafood (Nile, perch
and Indian Ocean shrimp) are another example.)

It is our view that the containerization of perishable products
in the developing countries is one of the keys to development.
By means of introduction as to who we are and what we are about,
we would like to outline briefly the size and position of Sea
Containers (SC) in the industry and generally.

A) SEA CONTAINERS LTD.

Sea Containers Ltd. is the world's largest leasing company (i.e.,
Aupplier of finance, hardware and expertico) of maritime-tulated
transportation assets (primarily container related), with
holdings in container ships (involvement with 23 ships), dry
freight containers (310,000 TEU), container cranes (20), chassis
(5,000), and the world's largest fleets of refrigerated and tank
containers. (Additignally, SC nwnq Sealink, the pwqmiar frity
azmmjny UcLwtaLL (and inR britain and the continent, operating on
23 routes.)

Assets as of December 31, 1985 were over 1.3 billion U.S.
collars. Revenue in 1985 was $573 million, with earnings of
$39.5 million. Stockholders equity (common and preferred) was
$390 million. The stock is publicly traded on the NY, London and
Pacific stock exchanges. The company is registered in Bermuda
and its principle operating subsidiary is in London. Like the
bank, our operations have a global reach. The company operates
through owned offices and agencies in over 70 countries.
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Essentially, we are the Hertz of the shipping business. Our
trade is the lease and finance of marine and related assets pri-
marily to ocean carriers. One of our specialities is also the
establishment and development of "turn key projects" involving
ships, cranes, chassis and refrigerated containers. Our projects
include: the containerization of the banana trade from Central
America to the U.S. Gulf and USEC for the food conglomerate
Castle and Cooke (Dole brand) from a breakbulk operation; the
containerization of pineapple and frozen tuna from the
Philippines to the USWC (again for Castle and Cooke); the con-
tainerization of Chilean grapes and other deciduous fruits to the
USEC; the containerization of frozen and chilled lamb from
Australia to Iran (until shortly after the Iranian Revolution).
ifn each case, SC was brought in to develop the entire transpor-
tation system, supply the eguipment and the training for sub-
sequent turnover to the principle, upon establishment.

We are uniquely positioned therefore, to discuss with you the
nature, and various aspects of reefer containerization, and
potential applications as a tool for development.

B) SC Reefer Investment

The "Containerization International" world container census
(published in September 1986) lists the world population of re-
frigerated containers at 104,340 units. The industry breakdown
iS; 71 percent shipping line owned, 27 percent lessor owned and
2 percent other. SC's fleet stands now at 13,000 units which
indicates that SC owns 46% of the total world leased fleet of
refrigeration equipment. In addition, we own 16 powerpacks, and
500 diesel generators.

SC is also one of the major manufacturers of refrigeration tech-
noloqy with the SeaCold brand of reefer manufactured by SC's
wholly-owned, Singapore based company. The refrigeration tech-
nology was d-loped primarily for our own fleet consumption, but
It now avair. _0 COr tA pafty pureNase.

Our fleet of reefer containers, powerpacks and diesel generators
are backed by 12 fulltime reefer engineers each trained in all
phases of refrigeration repair, maintenance, operation and
qualified to do training to assist in the establishment of reefer
projects. (To put this in perspective, this is greater than the
next four competitors combined, all of which purchase (rather
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than manufacture) refrigeration technology and rely on the manu-
facturer almost entirely for support.)

Refrigerated container transportation has been in commercial use
for over 25 years. SC'S involvement in leasing reefer container
equipment hag been for the last 15 years. The technology is pro-
ven and has been perfected - as the world investment in excess of
2 billion dollars is testimony to.

SC's total investment in refrigeration equipment, manufacturing,
research and development, spares, repair facilities and personnel
now amounts to over a quarter of a billion dollars.

We provide refrigeration technology for lease and for sale.

II. ASPECTS OF REPRIGERATION TECHNOLOGY

A) Brief overview of - Principles of refrigeration
- Heat transfer from inside container
- Airflow pattern in reefer
- Temperature control sensitivity

B) Reefer Containers

1. General

Reefer containers, are generally made of aluminum exterior with
either stainless steel or fiberglass reinforced plywood interior
liners, are designed to operate in both high and low ambient tem-
peratures, to maintain both frozen and chill cargoes. Sc's
reefers are also equipped to heat cargoes so should more
appropriately be called "temperature control containers". Very
simply, they are insulated containers with a slab of machinery on
the front which transfers the heat from within the container, to
the environment outside, to a predetermined set temperature.

The units are designed to operate in ambients of -40 degrees (F)
to 4125 degree (F) (-40c-+52C), whilst maintaining internal tem-
peratures of 0 degrees (F) -+GO degrees (F) (-lBC-+15C).

2. Applications

Refrigerated containers are designed to meet the requirements of
tnternational marine transportation. Older units are
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increasingly finding employment in static storage applications
(sturdy, mobile, inexpensive and self-sustaining) and as reefer
trucks (when linked with a Chassis) in the developing world.

C) Power Requirements

To meet worldwide variances, the refrigeration machinery works on
electric power, and can work on both 220V and 440V, 3 phase,
50!i0 hArtz. While abg;rq ship and on thn dnrk, thF reefr is
generally plugged into the electrical power supply. While on a
truck or in remote areas where electricity is not available, the
reefer can be attached to a portable diesel generator which will
supply suitable 220/440 volt power as required. (Note: The clip-
on and underslung DG are not suitable for ship use.) As a broad
generalization, reefer containers draw 10KVA. (The range is from
6-14 KVA.)

In circumstances where electrical supplies are insufficient to
power the total number of reefers, a Powerpack (SC registered
trademark) can be used with the ability to power up to 36
reefers. SC reefers are equipped with both air-cooled and water-
cooled condensors for maximum flexibility aboard ship. (The
reefers can be stowed above or below deck.)

D) International Standards

SC's reefer fleet has been built to the highest standards in the
industry, to comply with all relevant regulations. Among others,
these include: American Bureau of Shipping (ABS), International
Standards Organization (ISO), Convention for Safe Containers
(CSC), Accord relatif aux Transports Internationaux de Denrees
Perissables et aux Engins Speciaux a utiliser pour ces Transports
(ATP-EEC), Lloyds, Union International des Chemins de fer (UIC),
Transport International Routier (TIR), Australian Department of
Quarantine, Australian Department of Primary Industry Regulations
For Carriage of Chilled Meat, New Zealand noise requirements,
Food Industry standards certified by classification Society for
Taint, Sprenger Institute for Fresh Air Ventilation (Holland) and
United States Department of Agriculture (USDA).

E) Reliability/Spare Parts

A thrse percent tailutk ratt on roofors (whiuh is common also Lu
-1 5st indLALeial pLuduut*) is consiaered tne rule ut thumb, but
the initial failure can be corrected in the vast majority of the
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cases without resultant product damage. There is a direct
rcrrelation between reefer cargo losses and the amount of

vmphasis the carrier has made in training, investment in spare
parts and manuals, regular pre-trip maintenance, and load main-
tenance.

SC does not supply reefer machinery only. In every case where we
are supplying packages of equipment, we supply engineering sup-
port At the start up to ensure that the operators and mechanics
understand the operating protocols, and are given hands-on
instruction on the stowage, maintenance and repair of the equip-
ment. Additionally, ongoing engineering support can be acquired
through a ssrvine nnntrarF, Mt fhr- intrnt i, to train +ha per-
sonnel to be self-sufficient.

Additionally, a recommended holding of spare parts is available
(based on the number of units operating per ship, the availabi-
lity of spare parts in the product-originating area, the abili-
ties of the mechanics, and the frequency of service). These
spare parts kits are supplied on a sale-and-return basis,

III. PRODUCT PRESERVATION THROUGH REFRIGERATION

Perishable cargoes are either live (chill) or dead (frozen).
In contrast to frozen or canned goods, all fresh fruits and vege-
tables are living products. The vital life processes continue
long after harvest, the most important of these processes being
respiration. Respiration is a complex series of chemical reac-
tions but basically it involves the conversion of starch to
sugars and the transformation of these sugars into energy.
During the normal process of respiraLion fruits and vegetables
take in oxygen and give off carbon dioxide, water vapour and a
considerable qantity of heat. In general, the rate of respira-
tion increases with ambient temperature. The purpose of refri-

Seration here is to retard this process to prevent over-ripening
by removing the atmospheric heat being absorbed by the containers
and the heat being generated by the cargo.

With dead (or frozen) cargoes, the aim is simply to create an
environment which impedes deterioration and is inhospitable to
bacteria infestation through temperature reduction.

Reefer containers carry a wide range of temperature sensitive
products including all manner of perishable fruits (vegetables,
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meats and dairy products) and frozen cargoes (meat and seafood
primarily). Certain temperature sensitive, low and non-hazardous
chemicals and films also rely on reefer containers.

V. REFRIGERATED TRANSPORTATION ALTERNATIVES

Temperature sensitive products are transported in a number of
commercial modes, depending on the variety of products to be
shipped from a particular location, range of temperature require-
ments, volume, trading range, etc. Principally, there exist
four modes however. (Air transport is excluded from this exer-
cise, as it suits only a very small portion of the highest value
products which are of insignificant volume.)

A) Reefer Bulk Chambers In General Cargo Ships

This mode has traditionally been used in older generation tonnage
for the carriage of sizeable quantities of similar cargos but is
quickly disappearing as the general cargo ships are largely being
superceded by modern containerships. One of the many drawbacks
with this mode is the lack of temperature sensitivity, and the
multiple handling this stowage mode requires of the cargo. (The
greater the number of handlings, the greater the product damage
will be.)

B) Reefer Bulk Ship

This mode is still in wide use today, primarily in the high-
volume, single product trades (such as bananas, meat, etc.). The
new technology is fairly sophisticated, but the drawbacks remain;
Bulk cargoco require multiple moves which are expensive and
damage the fruit; the economics of the ships require vast volu-
mes of similar products moving between a few locations, on a
regular basis: the vessels can work only in a restricted number
of ports which have the facilities to handle and store the cargo.
ThF* rOwjlvntarj ot this mnd hnwrur, iG ,&Q4 -- il wAulukled art

a port-to-port basis only.

C) Central Refrigeration Port Hole Container Ships (Conair)

This technology combines container ship economies with the reefer
Dulk. hip principle of whole-ship refrigeration, A central plant
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creates the refrigerated air which is pumped throughout the ship
by ducting to which insulated containers with portholes are
connected. As in the case of reefer bulk ships, the economics of
the vessels are based on large volumes of similiar products
moving between a few locations, on regular basis, in a restricted
range of dedicated ports (a vast, infrastructure is required to
handle conair ships). The advantages are the premium outturns
which containerization affords and lower cost on a port-to-port
basis than integral containers. The disadvantages are strong
limitations in flexibility (operating range, products, volumes),
an enormous capital outlay, and less than ideal temperature
control. The main trades for conair ships are Australia/N.
Europe for the meat and fruit business, and both coasts of South
America to N. Europe (Meat off the East Coast and fruit and
seafood off the West primarily).

D) Refrigerated Containers - Integral, or Self-sustaining

Reefer containerization takes all the advantages of conventional
containerization;

- Reduction in handling (reducing cost and damage)
- Reduction in theft potential
- Reduction in down time as product moves from plantation

to destination in one mode
- Unitization for easier, quicker and cheaper handling

to/from ship, truck and rail.

And adds:

- Higher temperature control sensitivity (.02 Degree C.
range) than other modes

- Higher quality outturns than other modes
- Flexibility in trades which haven't sufficient

volumes to warrant bulk shipments (which rely on regular
and large volumes moving on restricted trade routes)

- Flexibility in moving both frozen and chill cargoes
- Reduction in cargo loss -- claims
- Greater potential for achieving return cargo.

The integral refrigerated container is the ideal tool for deve-
lopment in LDC's where minimal investment is required (in equip-
ment and port infrastructure) where maximum flexibility in terms
of product, trade range and volume are the rule, and where pre-
mium quaity product is essential in estabishing the new product
(or export origin point) in the market.
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V. MARKET STRUCTURES

The market is complex in ihs multitude identities and interrela-
tionships, but can be simplified to the following:

A) Growers/Farmers

This is the basic production unit which usually sells its product
to a cooperative, or exporter, which in turn arranges the transpor-
tation from the country of origin to destination. In some cases,
the larger farmers themselves contract with shipping lines, and
even own the shipping tonnage (i.e., the meat producers in
Australia and grape/apple producers in Chile). The grower/farmer
needs thorough familiarization with the special harvesting,
packaging, and stowage requirements of container shipping.
Generally, the grower/farmer is not responsible for the refri-
gerated equipment except during the time the equipment is in the
grower's care.

B) Shippers

The entity contracting for the shipment is referred to as the
shipper. Depending on the product and market strategy of the
shipper, the product may be sold F.A.S. (meaning that the buyer
takes delivery at the port of arrival, directly from the ship) in
which case the buyer/distributor has to arrange the trucking,
warehousing, and distribution chain or the shipper may sell
directly to the customers' premises. In other cases, the Shipper
handles all the logistics from plantation to supermarket either
with its own organization or by subcontracting the various ele-
ments of the operation.

C) Shipping Lines

The types of services offered by shipping lines varies con-
siderably from company to company. Some offer port-to-port ship-
ment only, others contract to provide through-transportation
service from the point of origin to destination. In most cases
the supplier of the transportation service contracts with the
lessor for the supply of the equipment, expertise and training.

D) Leasing Companies

Again these come in many shapes and forms but in this context,
supply the capital assets which the transportation project
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1. The Container Leasing Company has in-depth knowledge of all
aspects of containerization and will have already selected
tho moot suitable equipment based on practical experience.

2. The Leasing Company can usually provide a consultancy
service, and possibly arrangn a managomont corvico aftor
equipment has been installed.

3. Equipment provided is likely to be practical, simple and
robust since high quality and longevity will be a prime re-
quirement when leasing, since the Leasing Company owns the
equipment and will naturally want it to operate efficiently
over a long period.

4. The Leasing Company will ensure that equipment is provided
quickly since it will not begin to earn money until it is in
service, and that the best possible relationship is main-
tained with the Lessee throughout the period of the Lease.
The Leasing Company will necessarily remain interested in its
customer, be it the shipper, the steamship line, or the mar-
keting company.

5. No capital is required to buy equipment thus freeing cash.

6. Initial payments do not normally become due until the equip-
ment is delivered and ready to earn money thus cash flow is
protected.

These latter two factors are particularly important for poorer
countries. The most important financial advantage of leasing
however is that the out-goings on lease payments and the low cost
of installation of suitably selected leased equipment as well as
thA operAting and maintenance costs can be recovered from revenue
earned and at the same time make profits.

B) Rquipment Costs

Refrigeration technology is available from SC on lease, sale, and
in some cases lease purchase.

A a hail rark inrirmfinn nf rrrrfrr qipiement priras fnr iule
(new) would be:

20' Reefer - $ 21,000
40' Reefer - 26,000



212 302 5073 SERCO '87 01/12 16:30 002

- 12 -

sea containers

Diesel Generator - 11,000
Powerpack - 200,000

Lease rates vary depending on the length of lease, quantity and
type of units, delivery/redelivery locations, specifications, and
training/support requirements.

C) How To Start

After first identifying the product, the market and the basic
economics of a particular perishable product's (or group of pro-
ducts from a particular area) exportation, an organization can
contact Sea Containers for feasibility studies and assistance in
identifying the technical problems and solutions, as well as the
e-sential costings for the transportation portion of the project.
We offer our expertise as a resource to the Bank in this regard.
IA t _e studies are positive, the organization can contract with
Sc for the supply of all or part of the technical services and
equipment described herein.

VIII. CONCLUSIONS

A) The cultivation and exportation of perishable products from
developing countries is one of the potential keys to develop-
ment resulting in stimulation of foreign exchange, infra-
structure investment and development, employment and improved
diets/standards of living.

B) Refrigerated containerization leasing offers the fastest and
most cost-efficient means of translating this potential into
reality - by combining new but proven technology (which allows
flexible and gradual expansion of projects), with low start up
costs.

C) SC provides - refrigeration technology
- start-up expertise
- engineering and technical assessment
- finance.

We appreciate having had this opportunity to address you today on
these matters. We hope this has been of some use to you and
otfer ourselves as a resource to the Bank on these related
matters.
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IC has an office here in Washington directed by my colleague Mr.
Lidinsky who is available to assiat the Bank in any way we can.

1/14/87
SH FRASER
SEA CONTAINERS



THE WORLD BANK/INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

DATE: December 31, 1986

TO: IFC Departm nt ectors and Division Managers

FROM: Michal Far ell, IFC Personnel and Administration

EXTENSION: 60761

SUBJECT: Presentation on Refrigerated Containers

1. IFC is joining the Transportation and Agriculture and Rural
Development departments of the Bank in sponsoring a presentation by Sea
Containers Ltd. on "Promoting Export Opportunities Through the Use of
Reefers (Refrigerated Containers)". The presentation will be held on
Wednesday, January 14, 2:30 p.m. in room 1-4-030.

2. The presentation will be made by the staff of Sea Containers
Ltd. led by Stephen Fraser, Vice President for Sales and Marketing.

Mr. Fraser will describe the use of reefers for the efficient and
cost-effective transport of fruits, fish, meat and other perishable
commodities and the advantages to LDCs trying to control the quality of
their products. The presentation will cover all the various factors
associated with the use of reefers -- cost, leasing, failure rate, power

consumption, maintenance, handling, port requirements, benefits, etc.
Practical examples of where the use of reefers has opened up

opportunities for agricultural exports will be presented. Slides and a
short film will be shown.

3. You and your interested colleagues are invited to attend. For
further information, call Helen Frost at TRP, Ext. 61678.

cc: Mr. J.R. Lethbridge, TRP
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Promoting Export 0pportunities Through the Use of Reefers (Refrigerated
Containers): Wednesday, January 14, 2:30 p.m., Rm. 1-4-030. Presentation by
staff of Sea Containers, led by Stephen Fraser. Slides and a short film will
be shown. The use of reefers for the efficient and cost-effective transport of
fruits, fish, meat and other perishable commodities is growing and may have
many advantages for LDCs trying to control the quality of their products. The
seminar will present all the various factors associated with the use of
reefers--costs, leasing, failure rate, power consumption, maintenance,
handling, port requirements, benefits, etc. Practical examples of where the
use of reefers has opened up opportunities for agricultural exports will be
presented. For further information, call Helen Frost, Ext. 61678. Sponsors:
PSAU/TRP; AGR; and IFC.

AGRES Brown Bag Lunch--"Rural Finance, Experience and Future Strategies":
Thursday, January 15, 12:30 p.m., Rm. N-1121. Brian Argyle will present a
paper, reviewing the experience in rural credit--why it has not been generally
successful in establishing self-sustaining institutions or reaching a wide
segment of the rural population, and proposals for future strategies to improve
this performance. Contact: Peter Hazell, Ext. 60085.

Society for International Development (SID) Agricultural and Rural Development
Workshop--"Monitoring and Evaluating Agricultural and Rural Development":
Wednesday, January 21, 12 noon to 2 p.m., Suite 1100, 1401 New York Avenue,
N.W., Washington, D.C. 20005. (Closest metro stops: Metro Center and
McPherson Square). Dennis Casley of the World Bank will be the speaker.
Assorted sandwiches and soft drinks will be provided at a cost of $6 for SID
members, $8 for non-members. Reservations and advance payment are required.
Send a check, payable to SID, to their office by Friday, January 16. For
further information, Call Thierry Sagnier, Ext.'73651.

Technological Change in Vulnerable Indigenous Cultures--An Update from Ladakh:
Wednesday, January 21, 1 p.m., Rm. D-1056. Informal presentation and brown bag
lunch with Helena Norbert-Hodge and Bruce Rich, who, respectively, organized
and participated in the international conference on this topic in Ladakh,
India, last year. Everyone is invited and background materials are available
from Chris Hennin, Ext. 76823. Sponsor: PPDES.

AGRES Brown Bag Lunch--"Land Ownership Security and Rural Credit in Thailand":
Thursday, January 22, 12:30 p.m., Rm. N-1121. Gershon Feder will present a
paper, focusing on factors characterizing formal and informal credit trans-
actions in rural Thailand. The implications of legal land ownership and use of
land collaterals will be highlighted. A paper is available by calling Ext.
60361.

Adjustment Lending--Its Demands and Its Influence on Bank Occupations. A CIC
Roundtable: Thursday, January 22, 3 to 4:30 p.m., Rm. C-1006. Panelists Elkyn
Chaparro, Claudio Frischtak, John Joyce, Millard Long, Katherine Marshall,
Gerard Rooney and others will discuss adjustment lending's impact on Bank
occupations. A question-and-answer session will follow. To reserve a place,
call Elvi Bangit, Ext. 75725.
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Concordia Apartments. One-bedroom apartments, suitable for double occupancy,
and efficiencies with a foldaway bed, suitable for single occupancy, are
available for reservation. All apartments are furnished with a fully equipped
kitchen. House rules prohibit accommodation of children or pets. Limited maid
service is provided. The daily rate for one-bedroom apartments is $50; for
efficiencies, $40. All telephone and room charges must be settled in full upon
checkout. Reservation requests should be received for processing three working
days before the guest's arrival. All requests should be for official visitors
to the Bank/IFC only and should be directed by Travel Request or memorandum to
the Hotel Reservations Unit, Rm. B-200.

Development Business

Issue Deadline for Receipt of Material Publication Date

216 January 26 February 16
217 February 9 February 28

When close to deadline, hand-carry procurement notices to Rm. E-1055. Include
your extension and room number with the material. 1987 schedules are available
from the Development Forum Unit.

SEMINARS AND TRAINING

GATT and the Developing Countries: Tuesday, January 13, 9:15 a.m. to
12:45 p.m., Rm. E-1244. Paulo Barthel-Rosa, Director of GATT's Development
Division, and Richard Blackhurst, Director of GATT's Economic Research and
Analysis Division, will give a seminar for interested Bank economists to
familiarize them with GATT's principles and rules and to discuss the upcoming
Uruguay Round of multilateral negotiations. Topics to be covered are:
(1) "The GATT System, An Overview of the Rights and Obligations of Contracting
Parties"; and (2) "The Uruguay Round: How Issues of Particular Interest to
Developing Countries Will be Addressed." For information, contact Paula
Holmes, Ext. 3-3977.

USAID Briefing--School Quality and Efficiency: Tuesday, January 13, 12 noon,
Rm. N-550. Joan Claffey and Gary Theisen from USAID will discuss current
projects aimed at improving school quality and efficiency. New efforts by
USAID include the development of planning models for micros, application of
empirical research within policymaking, and improvement of classroom teaching.
Ms. Claffey and Mr. Theisen will address the differences in their efforts and
those being undertaken in the Bank on school efficiency and educational
quality. Bring your lunch. Further information from Bruce Fuller, Ext.
3-3818. Sponsor: EPDCA.

Writing and Editing Occupations at the Bank/IFC and Their Impact: Tuesday,
January 13, 3 to 4:30 p.m., Rm. H-2-300. This roundtable is now fully booked
and no further reservations can be accepted. A tape of the proceedings will be
available in the Career Information Center a few days after the event.
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Seventh Agriculture Sector Symposium--"Sustainability Issues in Agricultural
Development": Thursday and Friday, January 8 and 9, Key Bridge Marriott Hotel,
Rosslyn, Virginia. All interested staff are invited. Sponsor: AGR/PMD. The
agenda is:

Thursday, January 8

9:15 a.m. Opening Speaker: Mr. Conable
9:30 a.m. A View of Sustainability: Policy, Natural Resources and

Institutions
10:45 a.m. Policy Issues for Sustainability
1:30 p.m. Institutional Requirements for Sustained Agricultural Development
3:00 p.m. Simultaneous Small Groups on Institutional Development
5:00 p.m. Reception

Friday, January 9

9:30 a.m. Managing Natural Resources for Sustainability
10:45 a.m. Simultaneous Small Groups on Natural Resource Management
1:30 p.m. Diversification Issues in Sustainable Production Systems
2:45 p.m. Simultaneous Small Groups on Diversification
4:30 p.m. Some Thoughts on Economic Development, Sustainability and the

Environment

GATT and the Developing Countries: Tuesday, January 13, 9:15 a.m. to
12:45 p.m., Rm. E-1244. Paulo Barthel-Rosa, Director of GATT's Development
Division, and Richard Blackhurst, Director of GATT's Economic Research and
Analysis Division, will give a seminar for interested Bank economists to
familiarize them with GATT's principles and rules and to discuss the upcoming
Uruguay Round of multilateral negotiations. Topics to be covered are: (1)
"The GATT System, An Overview of the Rights and Obligations of Contracting
Paries"; and (2) "The Uruguay Round: How Issues of Particular Interest to
Developing Countries Will be Addressed." For information, contact Paula
Holmes, Ext. 3-3977.

Writing and Editing Occupations at the Bank/IFC and Their Impact: Tuesday,
January 13, 3 to 4:30 p.m., Rm. H-2-300. This roundtable is now fully booked
and no further reservations can be accepted. A tape of the proceedings will be
available in the Career Information Center a few days after the event.

Promoting Export Opportunities Through the Use of Reefers (Refrigerated
Containers): Wednesday, January 14, 2:30 p.m., Rm. 1-4-030. Presentation by
staff of Sea Containers, led by Stephen Fraser. Slides and a short film will
be shown. The use of reefers for the efficient and cost-effective transport of
fruits, fish, meat and other perishable commodities is growing and may have
many advantages for LDCs trying to control the quality of their products. The
seminar will present all the various factors associated with the use of
reefers--costs, leasing, failure rate, power consumption, maintenance,
handling, port requirements, benefits, etc. Practical examples of where the
use of reefers has opened up opportunities for agricultural exports will be
presented. For further information, call Helen Frost, Ext. 61678. Sponsors:
PSAU/TRP; AGR; and IFC.
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Physical Security in the Field. The Bank has procedures for controlling
operational travel to countries where hazardous conditions are known to exist.
But sometimes lower levels of risk exist that may not be known except by
Programs Division staff working on the countries concerned. Therefore,
Programs Division Chiefs and their staff are reminded that, when clearing terms
of reference for missions, they have an obligation to inform travelers of any
appropriate precautions to minimize risk while in a particular country or
countries. Similarly, all potential operational travelers must consult with
staff of the responsible Programs Division prior to travel and notify the
Bank's field office of the proposed visit.

Updating Telephone and Room Numbers. To ensure prompt distribution of mail and
accurately routed telephone calls, it is important that each staff member is
listed in the telephone directory correctly. Please update your extension or
room number, when necessary, on Form No. 23, and return to Telephone Directory
Coordinator, Rm. C-225.

Room Changes for Newspaper and Periodical Subscriptions. Staff members
receiving newspapers or periodicals ordered through the Joint Library should
notify Mrs. Casella, Joint Library, IMF-530, Ext. 57032, when they move or
change their room numbers. Otherwise, the newspapers or periodicals will not
be delivered to the correct address. Since publishers require 8 to 10 weeks to
make an address change, prompt notification is essential.

Concordia Apartments. One-bedroom apartments, suitable for double occupancy,
and efficiencies with a foldaway bed, suitable for single occupancy, are
available for reservation. All apartments are furnished with a fully equipped
kitchen. House rules prohibit accommodation of children or pets. Limited maid
service is provided. The daily rate for one-bedroom apartments is $50; for
efficiencies, $40. All telephone and room charges must be settled in full upon
checkout. Reservation requests should be received for processing three working
days before the guest's arrival. All requests should be for official visitors
to the Bank/IFC only and should be directed by Travel Request or memorandum to
the Hotel Reservations Unit, Rm. B-200.

Development Business

Issue Deadline for Receipt of Material Publication Date

215 January 9 January 31

When close to deadline, hand-carry procurement notices to Rm. E-1055. Include
your extension and room number with the material. 1987 schedules are now
available from the Development Forum Unit.

SEMINARS AND TRAINING

"The Channel Tunnel Project": Wednesday, January 7, 12 noon to 12:45 p.m.,
Rm. N-955. Presentation of a 12-minute video tape and 10-minute introduction
to discussions. This project has original features on financing, procurement
and intermodal transport. Contact: J.M. Lantran, Ext. 61560. Sponsor: TRP.
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SEMINARS AND TRAINING

"The Channel Tunnel Project": Wednesday, January 7, 12 noon to 12:45 p.m.,
Rm. N-955. Presentation of a 12-minute video tape and 10-minute introduction
to discussions. This project has original features on financing, procurement
and intermodal transport. Contact: J.M. Lantran, Ext. 61560. Sponsor: TRP.

Seventh Agriculture Sector Symposium--"Sustainability Issues in Agricultural
Development": Thursday and Friday, January 8 and 9, Key Bridge Marriott Hotel,
Rosslyn, Virginia. All interested staff are invited. Sponsor: AGR/PMD. The
agenda is:

Thursday, January 8

9:15 a.m. Opening Speaker: Mr. Conable
9:30 a.m. A View of Sustainability: Policy, Natural Resources and

Institutions
10:45 a.m. Policy Issues for Sustainability
1:30 p.m. Institutional Requirements for Sustained Agricultural Development
3:00 p.m. Simultaneous Small Groups on Institutional Development
5:00 p.m. Reception

Friday, January 9

9:30 a.m. Managing Natural Resources for Sustainability
10:45 a.m. Simultaneous Small Groups on Natural Resource Management
1:30 p.m. Diversification Issues in Sustainable Production Systems
2:45 p.m. Simultaneous Small Groups on Diversification
4:30 p.m. Some Thoughts on Economic Development, Sustainability and the

Environment

Writing and Editing Occupations at the Bank/IFC and Their Impact: Tuesday,
January 13, 3 to 4:30 p.m., Rm. H-2-300. This roundtable is now fully booked
and no further reservations can be accepted. A tape of the proceedings will be
available in the Career Information Center a few days after the event.

Promoting Export Opportunities Through the Use of Reefers (Refrigerated
Containers): Wednesday, January 14, 2:30 p.m., Rm. 1-4-030. Presentation by
staff of Sea Containers, led by Stephen Fraser. Slides and a short film will
be shown. The use of reefers for the efficient and cost-effective transport of
fruits, fish, meat and other perishable commodities is growing and may have
many advantages for LDCs trying to control the quality of their products. The
seminar will present all the various factors associated with the use of
reefers--costs, leasing, failure rate, power consumption, maintenance,
handling, port requirements, benefits, etc. Practical examples of where the
use of reefers has opened up opportunities for agricultural exports will be
presented. For further information, call Helen Frost, Ext. 61678. Sponsors:

PSAU/TRP; AGR; and IFC.
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INFORMATION TECHNOLOGY

The ITF Office Systems Studio, Rm. H-3-320, will be closed December 29, 30 and
31. If you need user assistance or have questions, please call Customer
Service, Ext. 3-2121. All studio services, user assistance, demonstrations,
home computer consulting, etc., will resume January 5.

The ITF Library, Rm. E-125, will be closed December 29, 30 and 31. Computer
documentation and software distribution services provided by the library will
also not be available during this time. The library will resume its regular
hours of 9 a.m. to 5:30 p.m., January 5. For further information, call Angie
Nash, Ext. 75393.

Burroughs Screen Design Facility: Tuesday, January 6, 2 2.m. This seminar
will provide an overview of the Burroughs Screen Design Facility (SDF) which i
a tool to help programmers design and process screen forms for applications.
Topics include: editing, validation, and input-output mapping features, and
the use of SDF by a COBOL74 program (both directly and via COMS). Intended for
analysts and programmers involved with applications requiring data to be
entered interactively by users. Approximate length: two hours. Led by Barry
Johnson, ITFBD. To register, call Helene Yip Hoi Yen, Ext. 3-2830.

Protecting Your Data with RACF: Thursday, January 8, 9 to 10 a.m., Rm.
H-3-220. Ben Boyle of the IBM Division will demonstrate how to use the
advanced features of RACF (Resource Access Control Facility) to increase the
security on your minidisks, reader files, and RSCS printers. If you wish to
attend, call Ext. 3-3083.

COMPASS Training: Week of January 12. Contact: Nancy Mattson, Ext. 76831.
Sponsors: PMD/PPD/

COSTAB Training Workshop for Project Analysts. Four 2-1/2-hour
sessions. COSTAB produces detailed and summary project cost tables,
financing plans, and disbursement schedules. The workshop includes
hands-on training.

REPORTS/DOCUMENTS/PUBLICATIONS

The Bookstore will be closed December 29, 30 and 31, to allow staff to take
inventory.

Manual Statements and Circulars. The following were issued recently and are
available from the Internal Documents Unit, Rm. A-124, on a self-service basis
from 9 a.m. to 3 p.m.:

Operational Manual Statement 3.30, Annex A: Appropriate Exchange Rate for
Disbursements Against Local
Currency Expenditures

Administrative Manual Statement Adm 14.20: Public Statements of Staff Members
Administrative Manual Statement Adm 14.30: Attendance at Meetings
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10:45 a.m. Policy Issues for Sustainability
1:30 p.m. Institutional Requirements for Sustained Agricultural Development
3:00 p.m. Simultaneous Small Groups on Institutional Development
5:00 p.m. Reception

Friday, January 9

9:30 a.m. Managing Natural Resources for Sustainability
10:45 a.m. Simultaneous Small Groups on Natural Resource Management
1:30 p.m. Diversification Issues in Sustainable Production Systems
2:45 p.m. Simultaneous Small Groups on Diversification
4:30 p.m. Some Thoughts on Economic Development, Sustainability and the

Environment

Writing and Editing Occupations at the Bank/IFC and Their Impact: Tuesday,
January 13, 3 to 4:30 p.m., Rm. H-2-300. What skills, knowledge and experience
are necessary to be a successful editor or writer at the Bank? How can the
Bank/IFC make the best use of writing and editing skills? Panelists William
Brannigan, Jane Carroll, Mark Cherniavsky, Richard Herbert, Jill Roessner,
Bruce Ross-Larson, Terrance Lindemann and Rachel Weaving will exchange views
and discuss issues and trends in a roundtable sponsored by the Career
Information Center. A question-and-answer session will follow. To reserve a
place, call Ext. 75725.

Promoting Export Opportunities Through the Use of Reefers (Refrigerated
Containers): Wednesday, January 14, 2:30 p.m., Rm. 1-4-030. Presentation by
staff of Sea Containers, led by Stephen Fraser. Slides and a short film will
be shown. The use of reefers for the efficient and cost-effective transport of
fruits, fish, meat and other perishable commodities is growing and may have
many advantages for LDCs trying to control the quality of their products. The
seminar will present all the various factors associated with the use of
reefers--costs, leasing, failure rate, power consumption, maintenance,
handling, port requirements, benefits, etc. Practical examples of where the
use of reefers has opened up opportunities for agricultural exports will be
presented. For further information, call Helen Frost, Ext. 61678. Sponsors:
PSAU/TRP; AGR; and IFC.

INFORMATION TECHNOLOGY

"The Education Utility": Monday, December 22, 11 a.m. to 12 noon, Rm. G-1011.
Presentation by Jack Taub and Terry Steichen on The Education Utility, a
delivery system for an array of information resources. Anyone interested in
attending should call Jennifer Clark, Ext. 72761. Sponsor: EDIET.

The ITF Office Systems Studio, Rm. H-3-320, will be closed December 29, 30 and
31. If you need user assistance or have questions, please call Customer
Service, Ext. 3-2121. All studio services, user assistance, demonstrations,
home computer consulting, etc., will resume January 5.
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The ITF Library, Rm. E-125, will be closed December 29, 30 and 31. Computer
documentation and software distribution services provided by the library will
also not be available during this time. The library will resume its regular
hours of 9 a.m. to 5:30 p.m., January 5. For further information, call Angie
Nash, Ext. 75393.

Burroughs Screen Design Facility: Tuesday, January 6, 2 p.m. This seminar
will provide an overview of the Burroughs Screen Design Facility (SDF) which is
a tool to help programmers design and process screen forms for applications.
Topics include: editing, validation, and input-output mapping features, and
the use of SDF by a COBOL74 program (both directly and via COMS). Intended for
analysts and programmers involved with applications requiring data to be
entered interactively by users. Approximate length: two hours. Led by Barry
Johnson, ITFBD. To register, call Helene Yip Hoi Yen, Ext. 3-2830.

Protecting Your Data with RACF: Thursday, January 8, 9 to 10 a.m., Rm.
H-3-220. Ben Boyle of the IBM Division will demonstrate how to use the
advanced features of RACF (Resource Access Control Facility) to increase the
security on your minidisks, reader files, and RSCS printers. If you wish to
attend, call Ext. 3-3083.

REPORTS/DOCUMENTS/PUBLICATIONS

Principles of Staff Employment (August 1983) states: "All rights in any work
produced by staff members as part of their official duties shall belong to the
World Bank or the IFC unless such rights are explicity relinquished." (Page 6,
Section 3.2) This principle will shortly be expanded and issued as a Staff
Rule.

Manuscripts of more than journal article length should be submitted for
publication in the first instance to Mr. James Feather, Ext. 48061, or Mr.
Goddard Winterbottom, Ext. 48091.

The Bookstore will be closed December 29, 30 and 31, to allow staff to take
inventory.

New publications available in the Bookstore (corner of 19th and G Streets,
N.W.) Complimentary to staff; please complete Form 2011 if requesting copies
by mail.

John R. Nellis, Public Enterprises in Sub-Saharan Africa. World Bank
Discussion Papers No. 1. $5. Stock number DP-0001.

Status Report on Concessional Flows April 1986 in French. Development
Committee No. 9. Free. Stock number BK-0790.

Strategy for Restoration of Growth in Middle-Income Countries That Face Debt-
Servicing Difficulties in French. Development Committee No. 10. Free. Stock
number BK-0812.



Promoting Export Opportunities through the Use of Reefers (Refrigerated
Containers) - Seminar on Wednesday, January 14, 1987, Room at 2.30 pm.

The use of reefers for the efficient and cost effective transport of fruits,
fish, meats and other perishable commodities is growing and may have many
advantages for LDC's trying to control the quality of their products. The
seminar will present all of the various factors associated with the use of
reefers - costs, leasing, failure rate, Dower consumption, maintenance,
benefits, etc. The presentation will be made by the staff of Sea Containers
led by Mr. Stephen Fraser. Slides and a short film will be shown. Call
Helen Frost, Ext. 61678, for further information. Sponsor: PSAU/TRP; AGR

and IFC.
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Sea Containers America Inc.sea containers 1155 Avenue of the Americas, New York, N.Y. 10036
Telephone: (212) 302-5066 Telex: RCA 235416 (SCI UR)

October 21, 1986

Mr. John R. Lethbridge
Senior Port Engineer
Transportation Department
The World Bank
1818 H Street, N.W.
Washington, D.C. 20433

Dear Mr. Lethbridge:

Thank you again for the opportunity to address you and your
colleagues last week on the matter of reefer containerization and
the advantages which this technology can bring to developing
countries. We look forward to hearing further from you on the
comments on the draft presentation and will work to include
various considerations which were voiced during our meeting.

Both Mr. Lidinsky and I are excited about the prospect of making
a presentation to the various individuals of the World Bank in
January and await your confirmation of the details.

In the meantime, if either Mr. Lidinsky or I can be of any
assistance to you please do not hesitate to contact us.

Sincerely,

Stephen H. Fraser
Vice President
Sales and Marketing

cc: R.A. Lidinsky



Sea Containers America Inc.Sea container 1155 Avenue of the Americas, New York, N.Y. 10036
Telephone: (212) 302-5066 Telex: RCA 235416 (SCI UR)

WORLD BANK PRESENTATION (DRAFT)

PURPOSE: To familiarize the relevant World Bank Personnel on SC
and SC's interest in reefer containerization, covering:

A) SC - who we are, credentials and reefer investment

B) Refrigeration Technology

C) Pros and Cons

D) Damage to Fruit

E) Transition from bulk to containerization

F) Costs

G) Applications

I) INTRODUCTION

By means of introduction, I would like to outline the size and
position of SC in the industry and generally.

AA) Sea Containers Ltd.

Sea Containers Ltd. is the world's largest leasing company of
maritime-related transportation assets (primarily container
related), with holdings in container ships (involvement with 23
ships), dry freight containers (300,000 TEU), container cranes
(20), chassis (7,000), and the world's largest fleets of refri-
gerated and tank containers. Additionally, SC owns Sealink, the
premier ferry company between (and in) Britain and the continent,
operating on 23 routes. (In 1985, Sealink carried 19 million
passengers, 3.2 million cars, and 200,000 railcars and
containers.)

Assets as of December 31, 1985 were over 1.3 billion U.S.
dollars. Revenue in 1985 was $573 million, with earnings of
$39.5 million. Stockholders equity (common and preferred) was
$390 million. The stock is publicly traded on the NY, London and
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HK stock exchanges. The company is registered in the U.S., with
the assets owned in Bermuda and operating headquarters in London.

Essentially, we are the Hertz of the shipping business. Our
trade is the lease and finance of marine and related assets pri-
marily to ocean carriers. One of our specialties is also the
establishment and development of "turn key project" involving
ships, cranes, chassis and refrigerated containers. Our projects
include: the containerization of the banana trade from Central
America to the U.S. Gulf and USEC for the food conglomerate
Castle and Cooke (Dole brand) from a breakbulk operation; the
containerization of pineapple and frozen tuna from the
Phillipines to the USWC (again for Castle and Cooke): the con-
tainerization of Chilean grapes to the USEC: the containerization
of frozen and chilled lamb from Australia to Iran (until the
Shah's departure), and others. In each case, SC was brought in
to develop the entire transportation system, supply the equipment
and the training for subsequent turnover to the principle, upon
establishment.

We are uniquely positioned therefore, to discuss with you the
nature, and various aspects of reefer containerization.

BB) SC Reefer Investment

The "Coniainerization International" world container census
(published in September 1986) lists the world population of
refrigerated containers at 104,340 units. The industry breakdown
is: 71 percent carrier owned, 27 percent lessor owned and 2 per-
cent other. SC's fleet stands now at 13,000 units which indica-
tes that SC owns 47% of the total world leased fleet of
refrigeration equipment. In addition, we own 16 powerpacks, and
900 diesel generators.

SC is also one of the major manufacturers of refrigeration tech-
nology with the Seacold brand of reefer manufactured by SC's
wholly-owned, Singapore based company. The refrigeration tech-
nology was developed by SC primarily for our own consumption, but
is now available for third party purchase.

Our fleet of reefer containers, powerpacks and diesel generators
are backed up by 12 fulltime reefer engineers each trained in all
phases of refrigeration repair, maintenance, operation and
qualified to do training to assist in the establishment of reefer
projects. (To put this in perspective, this is greater than the
next four competitors combined, all of which purchase (rather
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than manufacture) refrigeration technology and rely on the manu-
facturer almost entirely for support.)

SC's total investment in refrigeration equipment, manufacturing,
research and development, spares, repair facilities and personnel
now amounts to over a quarter of a billion dollars.

II) ASPECTS OF REFRIGERATION

A) Heat Transfer

B) Airflow in bottom, out top

C) Means of temperature control

Reefer containers, are generally made of aluminum exterior with
either stainless steel or FRP interior liners, are designed to
operate in both high and low ambient temperatures, and to main-
tain both frozen and chill cargoes. SC's reefers are also
equipped to heat cargoes so should more appropriately be called
"temperature control containers". Very simply, they are heavily
insulated containers with a slab of machinery on the front which
transfers the heat from within the container, to the environment
outside, to a predetermined set temperature.

The units are designed to operate in ambients of -40 degree (F)
to +125 degree (F) (-40C-+52C), whilst maintaining internal tem-
peratures of -21 degrees (F) -+86 degrees (F) (-29.9C-+29.9C).

It is important to keep in mind that perishable cargoes are
either live (chill) or dead (frozen). With chill cargo, (live)
the physiological/biological metabolic processes of converting
calories to starches are continuing and therefore giving off
heat. The purpose of refrigeration here is to retard this pro-
cess to prevent over-ripening, and to prevent biological/
bacteriological deterioration.

With dead (or frozen) cargoes, the aim is simply to create an
environment which impedes deterioration and is inhospitable to
bacteria infestation through temperature reduction.

Reefer containers carry a wide range of temperature sensitive
products including all manner of perishable fruits (vegetables,
meats and dairy products) and frozen cargoes (meat and seafood
primarily). Temperature sensitive, low and non-hazardous chemi-
cals and films also rely on reefer containers.
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In addition to the use of reefer containers for transportation
requirements, increasingly we are seeing some of the older
generations of reefer containers being used for static storage
applications in places where quick and dependable reefer storage
is required (at a cost less than building purpose-designed reefer
warehouses). Static storage applications are being discussed
currently in parts of West Africa, Colombia, Chile, Peru, and in
South East Asia.

The refrigeration machinery works on both electric and diesel
power, and can work on both 220V and 440V, 3 phase, 50/60 hertz.
While aboard ship and on the dock, the reefer is generally
plugged into the electrical power supply. While on a truck or in
remote areas where electricity is not available, the reefer can
be attached to a portable diesel generator. (Note: The clip-on
and underslung DG are not suitable for ship use.)

In the cases where electrical supplies are insufficient to power
the total number of reefers, a powerpack (SC registered trade-
mark) can be used with the ability to power up to 36 reefers.
SC reefers are equipped with both air cooled and water cooled
condensors for maximum flexibility aboard ship. (The reefers can
be stowed above or below deck.)

SC's reefer fleet has been built to the highest standards in the
industry, to comply with all relevant regulations. Among others,
these include: ABS, ATP-EEC, Lloyds, ISO, UIC, TIR, CSC,
Australian Dept. of Quarantine, Australian DPI Regs of Carriage
of Chilled Meat, NZ noise requirements, Food Industry standards
certified by Classification Society for Taint, Sprenger Institute
for Fresh Air Ventilation, and USDA.

III) PROS AND CONS

Reefer containerization takes all the advantages of conventional
containerization:

- Reduction in handling (thus reducing cost and damage)
- Reduction in theft
- Reduction in down time as product moves from plantation

. -to destination in one mode
- Unitization for easier, quicker and cheaper handling

to/from ship, truck and rail.

.... And adds the ability to maintain a constant temperature
throughout the course of voyage -- something which is not
possible by any other mode.
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In all respects reefer containerization presents only pros.

The only difficulties in moving towards a reefer container opera-
tion is the need for infrastructure development and investment
into either the equity of the equipment, or into the lease obli-
gation.

This is compensated for however, by the premium which reefer con-
tainerized products bring on the market, a reduction on losses,
and a quicker receivables receipt due to faster turn time.

IV. DAMAGE TO FRUIT/LOSSES

It is important to stress that reefer containerization is the
single most effective way to reduce damage and loss to fruit.

A three percent failure rate on reefers (which is common also to
most industrial products) is considered the rule of thumb, but
the initial failure can be corrected in the vast majority of the
cases. There is a direct correlation between reefer cargo losses
and the amount of emphasis the carrier has made in training,
investment in spare parts and manuals, regular pre-trip main-
tenance, and load maintenance.

SC does not..supply reefer machinery only. In every case where we
are supplying packages of equipment, we supply engineering sup-
port at the start up to ensure that the operators and mechanics
understand the operating protocols, and are given at least three
days of hands-on instruction on the stowage, maintenance and
repair of the equipment. This is built into the container ren-
tal. Additionally, ongoing engineering support can be acquired
through a service contract, but the intent is to train the per-
sonnel to be self-sufficient.

Additonally, a recommended holding of spare parts is available
(based on the number of units operating per ship, the availabi-
lity of spare parts in the product-originating area, the abili-
ties of the mechanics, and the frequency of service). These
spare parts kits are supplied on a sale-and-return basis, whereby
SC sells the spares to the operator, but agrees to buy back at
the end of the lease all unused and good condition spares at the
original price, minus 15 percent for handling and administration.
(It is intended that the spare parts kit sets will be replenished
on a regular basis from the existing spare parts networks
worldwide.)
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V. TRANSITION FROM BULK TO REEFER

The majority of reefer cargoes (in volume) are still moved in
bulk reefer ships which "tramp" the world's seas, moving fruits
and frozen meat. Bulk is cheaper than containerization when ana-
lysed on an ocean transportation basis only -- which is the way
many operators, due to the market configuration, chose to look at
it. (In most markets, the grower is concerned only with the
transportation to the destination country port, not the final
inland distribution leg. The growers also have a major invest-
ment in the bulk operations and are not eager to have to write
this investment off.)

Reefer containerization on the other hand is more economical when
the entire journey from the plantation to the end distribution
point, and the premium for containerized products can be realized.

Increasingly, however, reefer containers are being used due to:

- Higher temperature control sensitivity (.02 Deg C.)
- Higher quality outturn
- Flexibility in trades which don't have sufficient volumes

to warrant bulk shipments (which rely on regular and large
volumes moving on restricted trade routes)

- Flexibility in moving both frozen and chill cargoes
- Reduction in cargo loss -- claims
- Reduc-tion in through-transportation costs.

There really is no intermediate stage between bulk shipments (or
no shipments), and containerization of reefer products.
Generally, it is done in one quantum leap, where the containers,
ships, cranes, chassis, diesel generators, are all brought
together, and the mechanics, operators and plantations are coor-
dinated towards this end.

VI) COSTS

Refrigeration technology is available from SC on a sale or lease
purchase (for restricted ranges of equipment), but primarily for
lease.

As a ball park indication of reefer equipment prices for sale
(new) would be:

20' Reefer - $23,000
40' Reefer - 26,000
DG - 11,000
Powerpack - 150,000 - % -.--
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Lease rates vary depending on the length of lease, quantity and
type of units, delivery/redelivery specifications, and
training/support requirements.

VII) SLIDE SHOW

We have now for your viewing, a brief slide show which illustrates
the various equipment types, handling operations, stowage
operations, cargo and use applications, etc.

We also have a brief film documentary on SC's successful container-
ization of the Phillipine pineapple and frozen tuna business, for
Castle and Cooke.



Refrigerated
container
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S ea Containers is the world's unmatched international back-up Depending on circumstances, one-way
largest lessor of marine service, specialist reefer engineers, round trip,short term and long term
container equipment,owning based in London, are on call 24 hours a leases of any quantity of units are
over 300,000 TEU of containers day to support operators and end- offered.

including many specialized types, as users.This back-up includes full
well as chassis,containerships, training on all aspects of reefer
container gantry cranes,fork lift operation,vital for the start-up of new
trucks,and other container related services.In addition, regional
equipment. engineers are stationed in New York,

The company is also the largest Singapore and Melbourne,Australia.
lessor of refrigerated containers, Parts and service support is provided
having over 12,000 TEU in its fleet. through authorized depots at stra-
Sea Containers'factories in the UK tegic locations throughout the world.
and Singapore manufacture Sea Containers'reefers are held
refrigerated container equipment for available at key ports handling large
leasing and for direct sale to shipping volumes of refrigerated and
lines.As part of Sea Containers' temperature sensitive traffic.

Above: Sea ContainersAustralids Above: Canadian lobsters being
Reefer Service Division provides a unloaded from a40ft SeaCold reefer
mobile service for users of all types of in Hamburg.
refrigerated containers.

A Engineering Support Centres

0 Authorized reefer depots

Parts and Service depots
Above:-Puerto CortezHonduras: a
containerized banana service between
Central America and the US Gulf
using a Sea Containers'Strider-class
refrigerated vessel and Shifter
terminal crane, 40ft chassis and 600
40ft refrigerated containers.

Right: A Sea Containers'engineer
carrying out a pre -delivery check to
SeaCold refrigerated container
machinery fitted to a customer's own 7etBnnsbigpce noml

conta er -- mounted 40ft refrigeated containers
at the plantation.The fruit is
constantly ventilated and maintained
at a precisely controlled temperture
through railsea and road transit, and

- is not handled until it reaches the
ripening warehouse at the eventual
destination.This reduces wastage and
improves qualityallowing premium

- retail prices to be obtained.
2 3



ea Containers' refrigerated chilled and frozen meat and poultry, On chassis-mounted units, All Sea Containers'reefers are built
container fleet consists of five bananas,citrus and soft fruits,fresh underslung diesel generators can also to full ISO recommendations under
different types,all with vegetables, chemicals,photographic be fitted. Steel and aluminium clad the supervision of Lloyd's, Bureau
particular advantages and film,chocolate,frozen fishdairy goods, containers are available and most are Veritas,ABS or other classification

applications.The latest is the SeaCold plants and flowers. Sea Containers' lined internally with stainless steel. societies.The entire fleet meets
unit with maximum cubic capacity, reefers are versatile in operationwith For maximum operator convenience, Australian Department of
minimum tare weight and optimum heaters to protect cargoes against remote monitoring is usually provi- Quarantine and DPI regulations.
machinery reliabilitydeveloped after extremely low ambient temperatures. ded and all have dual voltage facilities. Units approved by the USFDA for
many years of research and testing by Durable construction means that In addition to air coolingwater taint and by the United States
Sea Containers'own engineers. Other reefers can also carry dry freight cooled condensers are fitted as Department of Agriculture can be
types include reefers manufactured cargoes on return journeys. standard for under deck stowage. supplied,and all meet theAuckland,
by Carrier Transicold (USA),Daikin All Sea Containers'reefers have Containers are provided with New Zealand Harbour Board noise
(Japan) and Email (Australia). integral refrigeration units: symmetrical bottom air delivery level requirements. SeaCold units

Sea Containers'reefers are suitable depending on reefer type,units can be systems for the best air distribution, have European ATP approval for
for the carriage of all cargoes operated on land with either clip-on and have heaters, automatic defrost carriage of perishable products.
requiring temperature control and/or diesel generators or generators systems and 31 day temperature
ventilation.Typical cargoes include accommodated within the ISO frame. recorders.

A new 20ftDaikin reefer in Japan.

SeaCold units being loaded with Two 20ft refrigerated containers in a
butter for export to the Middle East. transit depot.The diesel engines fit

within the ISO perimeter.
Above: A 40ft Carrier reefer, with a Right: A 20ft SeaCold reefer laden
cargo capacity of 1956 cu ft (55.39 cu m) with tropical plants for shipment from
being loaded on to a container chassis Africa toEurope.To maximize use of
for onward delivery by road the containerstaging has been

Right:Deep-frozen lamb from installed so that two layers can be

Australia being inspected on arrival accommodated.
in the Middle East. Left: A 40ft SeaCold reefer in the livery

ofa major deep-sea container line at
HoustonTexas, USA.
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Diesel generators
Clip-on diesel generators providing weight of the generator evenly over
460v/60 Hertz,3-phase power to the chassis wheelbase, increasing the
refrigerated containers are available permissible gross weight of the
for use during road or rail transit,in container, and therefore the payload.
terminals or in other land based All diesel generators are provided
applications where a power source is with starting batteries and a fuel
not available.They do not impede tank allowing continuous operation of
access to any of the controls when about 60 hours.
mounted on the container.

Also available for lease in certain
countries are underslung diesel
generators which can be mounted
under the container chassis rather
than on to the container itself Use of
underslung diesels spreads the

ea Containers,as the world's
largest lessor and manufacturer
of reefer containers and related

equipment,offers its customers:

More reefers
The world's largest fleet of reefers
available for lease gives lessees better
availability and flexibility.

More equipment types
Reefers from four manufacturers,
three types ofdiesel generator and
three types of Power Pack can be
combined to meet virtually any
customer requirement.

Above: A 40ft High Cube reeferfitted
with a clip-on diesel generator during
road trans from Galveston toThe Sea ContainersPowerPack is a The Power Pack's two diesel 32 depots provide the broadest

transportable generating station in a generators can operate a number of distribution of equipment for
Above right: Checking the controls of 20ft ISO container which can be reefer containers simultaneously. convenient delivery and return.
an underslung dieselgenerator handled in the same way as standard With a fuel tank of 4523 litres
mounted on a chassis. 20ft ISO units.It can be used on any capacity (995 imperial gallons, 1195 More spares

type of ship as well as on landand US gallons),the PowerPack can run Millions of dollars worth of parts are
generates either 460v or 230v to for more than three days without available from major ports worldwide.
supply all types of integral refuelling. Fittings are provided to
refrigerated containers.It can also be enable the PowerPack to be
used as a convenient power source to automatically or manually topped-up More engineers
supply other electrical equipment from an ISO tank container. A team of full time reefer engineers is
such as heated ISO tanks and ships' on call to provide training, assistance
machinery. and technical support far beyond the

resources of other suppliers.

More options
As both a lessor and a manufacturer,
finance packages involving lease,
deferred purchase or straight sale can
be arranged to suit the customer.

Sea Containers is uniquely qualified
to provide any quantity ofreefer
equipment on terms tailored to suit a
customer's specific requirements.

Refrigerated
containerRight: A Sea Containers' Power Pack

being connected to reefers on board
sequipment
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Regional offices

UK,Scandinavia,Europe,Africa, Sea Containers Services Ltd.
Middle EastIndiaPakistan, Sea Containers House
Bangladesh, Sri Lanka and South 20 Upper Ground
America London SE1 9PF

England
Tel: (01)928 6969
Telex: 8955803

South East Asia and the Far East Sea Containers Asia Ltd.
3201 Connaught Centre
GPO Box 701,Hong Kong
Tel: (5)224191
Telex:74017

USACanada,Mexico,Central Sea Containers America Inc.
America and the Caribbean 1155 Avenue of the Americas

New York,NY 10036
Tel: (212)302 5066
Telex: RCA 235416

Australasia Sea Containers Australia Ltd.
Unit 12,Pymble Grove
33 Ryde Road,PO Box 457
Pymble,NSW 2073,Australia
Tel: (612) 4988088
Telex: 25776

Sea Containers is represented by offices and agents in over 60 countries.

Sea Containers Office/Agent

sea containers
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UNDERSLUNG
DIESEL GENERATOR

Land Transportation of refrigerated containers requires a nose mounted or clip on generator. Clip on fuel modules are
constant power supply to ensure the best quality outurn of available in 25 or 50 US gallon sizes and the underslung generator
perishable cargo. can be used overland on the road on TOFC or in RO/RO

To meet this criteria and permit the highest possible payloads applications. Routine servicing can be performed with the unit in
the Sea Containers Underslung Diesel Generator is designed to place on the chassis and costly time consuming switching of
fit on the underside of the I beams of most chassis. It can be container mounted generators is eliminated.
accurately positioned to the front or rear for maximum payload The underslung generator will supply power to most
under the Federal Bridging Laws. The Underslung Generator refrigerated container specifications and designs particularly
Ierefore permits the carriage of more cargo than the use of a those requiring higher than normal starting current.



Sea Container Underslung
Diesel Generator - Chassis
SPECIFICATION
Engine Type Deutz air cooled diesel

31 BHP cont. (a 1800 RPM
Generator Type Lima brushless type M.A.C. 15 KW A C. 3-phase 60

Hertz. 230/460 Volts.
Dimensions Overall length incl. fuel tank 7 ft 6 ins

Overall width incl. support arms 4 ft 3 ins
Overall width excl. support arms 3 ft 5 ins
Overall height 3 ft 2 ins
Ground clearance from bottom of unit I ft 6 ins

Weight Weight incl. fuel and oil 1,860 lbs
Fuel System 50 gallon insulated fuel tank. Fuel consumption

approx. 0.9 gallons per hour. Fuel No. 2 diesel
(under extreme low temps use No. 1 diesel). S
Primary and secondary fuel filters/water separator
fitted in addition to normal fuel filter.

Lubrication Total oil capacity 6 US gallons
Engine sump capacity 2 US gallons
Tubular frame contains an additional 4 US gallons

Construction All aluminum lightweight tubular frame with
attached bolt on fuel tank module. Engine and Underslung Diesel Generatoralternator are shock mounted to frame, readily showing locating bracketsremoveable aluminum covers fitted over engine
and frame. Seven hinged side doors provide
access to gen set whilst mounted on chassis.

Battery charging 12 volts, 35 amp alternator

Power Outlets 1 x 220 volts, 634 FC, 60 amp
1 x 460 volts *CEE 32-3H, 32 amp
*333 FC, 32 amp
*Interchangeable

Safety devices
Shutdown Cooling fan drive belt failure.

Low oil pressure.
High head temp.
Manual "pull" stop.

Electrical protection 230 volts, 50 amp circuit breaker.
460 volts, 25 amp circuit breaker.

Installation Unit mounts longitudinally between chassis main rail
"I" beams and cross members, It accommodates Underslung Diesel Generator
12 inch beams and centers from 36 to 40 inches Control Panel
(40 to 44 inch OQA.W.). It is attached to the lower rail
flange by means of special clamps. Installation can
be completed within approximately 20 minutes using

Notes a forklift.
These average measurements, values and pertormances are measured on the basis of three production units out of each series
Actual measrements and values and other details may vary from those Shown

New York Miami San Francisco Seattie
Sea Containers Agencies Inc. Sea Containers Caribbean Inc. Sea Containers West Inc. Sea Containers West Inc.
One World Trade Center Suite 402 181 Fremont Street United Airlines Building
Suite 1235, New York, NY 10048 7200 Corporate Center Drive San Francisco, CA 94105 Suite 1050
Tel (212) 923-1500 Miami, FL 33126 Tel (415) 777-4430 2033 Sixth Avenue
TIx WUD 645446 Tel (305) 594-4244 Tlx WUD 67538 Seattle, WA 98121

Charleston TIx 264317

Sea Containers South Atlantic Inc. Chicago
1601 Oceanic Street Sea Containers Midwest Inc. Sea Containers Office/Agent
Charleston, SC 29405 25th Avenue at Cermak Road
Tel (803) 723-6188 Broadview, IL 60153
TIx 576423 Tel (312) 681-5011

Houston TIx 724396

Sea Containers US Gulf Inc.
1718 West 13th Street
Deer Park, TX 77536
Tel (713) 930-0083

sea containers
2M Printed in USA 12/85
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POWER PACK
in a20'ISO container
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Introducing the Power Pack
The Power Pack is a transportable generating
station in a 20ft ISO container. It is suitable for
use on any type of ship as well as on land and
can be handled and carried in the same way as
any standard 20ft ISO container. Its many
applications include supplying power to
refrigerated containers, container cranes, and
electrically heated tank containers (all
available from Sea Containers), for lighting andheating temporary on-site accommodation, and
for any other situation where electrical power is1k'
either inadequate or unavailable.
The Power Pack has been developed specifically
for the refrigerated container carrier and the -
terminal operator. It is capable of generating
either 460V or 230V and can therefore supply
power to all normal types of electrically
powered refrigerated containers.
The Power Pack's two diesel generators supply
power to 36 receptacles. The number of
receptacles that can be used at any one time will
depend on:
1 Ambient conditions.
2 The temperature range which must be

maintained. -
3 The electrical power demand of the type of

refrigerated container being used.

The integral fuel tank has a capacity of 4523
litres (995 Imperial gallons, 1195 US gallons)
enabling the Power Pack to operate for more
than three days without refuelling.

Front Cover:
A Power Pack in use at Oakland, USA.

Right:
Loading a Power Pack on board a Sea Containers
Deckship to provide additional reefer power
points.



Moving a Power Pack to recently discharged 40ft refrigerated containers. The Power Pack being moved by a straddle carrier.

Refuelling a Power Packap standard chassis at an automobile service Apznmca1 terminal operation.
station.
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generators when operating or the level controllers maintain the correct system. The 24V DC batteries provide drenching system is an integral part
external 230V AC electrical supply engine oil levels at all times, secondary lighting which will be of the Power Pack.
system. particularly advantageous whilst turned off automatically by a time In the event of a fire, sensors will

operating at sea. switch to prevent battery run-down. automatically stop the diesel engines
Operaor Istrutionand shut the air intake and air

discharge louvres. Following engine
To ensure the best performance from Diesel Gnerators pare Parts shut down the emergency alarm will
the Power Pack, Sea Containers w sound and CO% drenching will begin.
provide a thorough training Two 4-cylinder turbo-charged diesel A comprehensive spare parts kit for
programme in the operation of the generators operate independently, which secure storage points are
unit. Operator instruction manuals each supplying 18 power receptacles provided can be supplied with the
are supplied. (9 on each panel). Detachable exhaust Power Pack.

pipes are stored within the container
whilst it is in transit.



1 Power Receptacle 4 Methods of Refuelling
Panel Two methods of refuelling the Power

Each receptacle on both panels has its ack r a tvailable:

own interlocked circuit breaker for A. From a tank container using anown ntelockd crcui brakerforarmoured hose fitted with quick
protection against overload and short release couplings. (This hose is
circuit. The circuit breakers also supplied with the Power Pack.)ensure that the power output is B. Through a filling pipe with a 3"switched off and on automatically as BSP screw connection forthe power plugs are withdrawn or refuelling by other methods.inserted. The receptacles will receive:
460V, 4 pin - 32 amp plugs, or
230V, 4 pin -50 amp plugs. -r
Different receptacles can be fitted to 5 Remote Monitoring
meet individual requirements. The Power Pack has its own remote

1 4 monitoring system with a remote
indicator box which can be positioned
away from the unit in a location- C tconvenient for the operator.

A free standing control panel contains If any of the warning lights are
all the control and indication activated on the remote indicator box
equipment of the electrical system an alarm will sound. There are four
and generator shut-down control. All warning lights to indicate the
indicators are easily visible from the following:
side access door of the unit. 1. Generator shut-down. (The cause of

the shut-down can then be establish-
ed by examination of the control

3 Electrical Power panel in the Power Pack itself.)
2. Low fuel level.

Input Requirement 3. Fire.
4. Main circuit breaker trip.

When the Power Pack has not 2
operated for a long period it may be 2 5
necessary to supply electrical power 6 Emergency
from an external source. A socket is
fitted to the outside of the Power Pack Control Pane
for receiving and distributing this An external emergency control panel,power to: next to the Power Pack's side access1. the battery charger; door, provides for the following:

3. the anti-condensation heaters i the A. Manual starting of the fire fighting
alternators, control cabinet and BB. Indication tha CO2 has been

h ntr lightng system C discharged inside the Power Pack.
5. the internallsoghtnsstm fo oprtn (The operator must take suitable

hand power tools. f6 precautions before entering the
230V AC power is required. Power Pack in this situation.)

A o eC. Emergency shut-down of diesel
3 7 e generators.



CO2 storage bottles Air intake
Air discharge Starting batteries CO2 drenching nozzle Control panel louvres

louvres

Radiator

- Radiator fan
Control circuit

Generator No. 1 transformers Generator No. 2

Direction of engine
cooling water

- Exhaust silencer Exhaust silencer

Refuelling points Entrance
door

Reefer Exhaust pipe Lsurica tno Exhaust pipe Refer
receptacle panel connection storage tank connection receptacle panel

CO2 drenching nozzle Emergency control

Electrical power input and panel CO2 drenching nozzle

remote monitoring sockets

cover the floor area. GENERAL ARRANGEMENT PLAN
cover thefloorarea



20' Power Pack Specification

Measurements mm ft in Exhaust outlets A detachable exhaust pipe is provided Ambient condition
Length 6058 19 101 for each of the two outlets on the door operating range -20*C (-4F) to + 500C (+122F)
Width 2438 8 0 side of the container. Fuel consumption
Height 2591 8 6 These pipes project outside the ISO One generator Full load Half load

Weight (including batteries and spares) kgs Lbs dimensions of the container and should kgs/hr 23-5 15-1
without fuel and lubricating oil 12038 26540 only be connected when the generators lbs/hr 51-7 33-3
with fuel and lubricating oil 15758 34740 are operating. r Litres/hr 28-8 18-6
Entrance mm ft in Storage points are provided for them in Imp Galls/hr 6-3 41
One side door Width 711 2 4 US Galls/hr 7-6 4-9

Height 2057 6 9 Alternators 2 LIMA S.E.R.-R 100 KW. Prime duty Fet type Diesel oil to BS 2869(1970). Class Al or
brushless - self excited - externally A2 ol

Fork pockets mm ft in regulated - drip proof enclosure - A2 only.
One set - heavy lift Centres 2082 6 10 class F insulation. Remote monitoring A remote monitoring indicator box is

Width 355 1 2 supplied with a connecting plug and
Height 114 4j Lubrication By wet sump.
Stckinhigh t 24 s 4o LStorage tank 94-6 Litres (20-8 Imp Galls, 30-5 metres (100 feet) of cable.

Stacking 9 high at 20320 kgs, 44800 lbs gross 25 US Galls). The panel gives a visual and audible
Approvals Transfer of lubricating oil to engine warning in any of the following events:
Container ISO 1496 - Lloyds - CSC sumps by automatic level regulators. 1. Generator shut-down

2. Low fuel level
Engines Lloyds - batch and line Cooling system Copper and brass core radiator, with 3. FireSystems engineering Lloyds dual speed 7-5 HP electric fan. 4. Main circuit breaker tripFire detection and to USCG regulations and Lloyds The fan speed is controlled by a
fighting system witness test temperature thermostat in the radiatoi Auxiliary services When the generators are not operating,
Exterior construction inlet pipe. external 230V single phase AC electrical
Cladding Corrugated Corten steel The system is permanently filled with supply can be connected to power the
End walls Picture frame type, with air intake a 50/50 anti-freeze and water mixture. following:End allsPicure rametyp, wih ar inake _________________________________1.__Batter1.yBtteyachrgelouvres at one end and air discharge at Power output Constant rating with a 110% overload 2. Engine water jacket heatersother. Refuelling points recessed on capability for 1 hour. Each generator 3. Anti-condensation heaters in thelower part of air discharge end. provides a constant independent output alternators, control cabinet andSide walls Two separate receptacle panels, side of 124 KVA at 0-8 PF giving a total receptacle panelsaccess door and engine exhausts on one power output of 248 KVA at 0-8 PF at 4. Internal lightingside only. 50*C. 5. Hand power tool socketsRoof Flat Corten sheet. The generators operate independently Emergency lighting, fed off the 24V DC starting batteries, can be
Fuel and oil tanks Litres Imp Galls US Galls and cannot be run in parallel. switched on in the event of power failure from the generators.
Fuel tank The neutral point is not earthed. Fire detection andCapacity 4523 995 1195 Voltage output 460 V 3 phase 60HZ. fighting systemFuel draw 3785 833 1000 Each generator can be converted to give 1. Automatic operation The Power Pack is equipped with a fireFuel tank will accept a maximum 230V 3 phase 60HZ. detection and CO, drenching system. Inpressure of 0-246 kgs/sq cm, 3-5 lbs/sq in. 3V3pae6H.teeeto ie h islegnswl

Litres Imp Galls US GaIs Power outlet Two panels, each with 18 receptacles. the event of fire, the diesel engines will
Lub t' I tnkEach generator supplies nine shut-down and air intake and airLubricating oil tank Eachrgeneratorssuppline discharge louvres will close. An alarm

Capacity 94'6 20-8 25 receptacles on each panel. will sound and shortly thereafter CO
Diesel engines 2 water cooled GM Detroit 4/71T Receptacles Each receptacle is fitted with an drenching will start.

continuously rated at 165 BHP each at interlocked circuit breaker 2. Manual operation An emergency fire handle outside the
1800 RPM. incorporating overload and short circuit container on the panel next to the door

protection. activates the system.
Receptacles to most standards can be An external warning light indicates that CO has been discharged.
made available upon request.

These average mealY )gnts and values are measured on the basis of three production units out of eat fies. Actual measurements and values and other details may vary from those shr -T
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ecognized by the professional
container lines as the preferred
unit for reefer container leasing,

SeaCold is also available for sale
from Sea Containers - the innovative
giant of the container leasing
industry.

Background provide ample capacity even in comfortably exceeds ISO racking and factory calibration to achieve ensure that the machinery is simple
equatorial environments. vibration standards. identical settings from all three to put into service and easy to

toperating proprietary reefer A special model for 20ft containers Copper/aluminium finned components. In addition: maintain.

equipment, Sea Containers realised is available, with a 5 HP two cylinder a a condensers deteriorate through 0 all threaded fasteners are Drop down doors over the electrical

it oud etbete rsutsbycompressor and lower output fans corrosion after about five years tightened under torque control. and control equipment compart-it could get better results by which match precisely the lower service: so a special all copper coil is N all compressors are trial run to ments give convenient access to
designrg its own ntegral demands of the 20ft box, resulting in used which will last the useful life of prove performance, output and oil components at working level; servic-

leading consultants in the USA and better control of cargo temperature the unit. Similarly, all fan blades and pressure readings. ing is further assisted by an easy-to-

UK to back its own expertise, Sea and significant power savings. shafts are made from stainless steel E all motors have class F insulation read wiring diagram used in

poaaiters dwine Sea meet as lesser materials can fail and are rated for continuous duty. conjunction with colour coded and

Containers designed performance Temperature control prematurely. 0 all motors have overload individually numbered electrical
All refrigeration valves are protection. cables throughout.

CCNI and reliability above all else. A unique two stage combination of constructed with non-ferrous
compressor capacity reduction and components to avoid corrosion Operating range Technical supportManufacture fine control by modulated injection of problems, while the frame and all SeaCold can operate anywhere in the A team of experienced service

SeaCold has now been in production hot gas into the evaporator enables external structural components are world within an ambient eg s o epi yed servie
for over four years by Singapore SeaCold to hold air temperatures to painted with a sophisticated temperature range of -40C to engineers is employed full the to
Marine Containers Pte Ltd, a Sea within 0-2*C of set point.Thus, protective coating system. GRP, +520 C. It will continue to operate give support to SeaCold in the field.

BarberleSea Containers' group company.With delicate commodities can be safely which is non-corroding, is used reliably in extreme marine new operation, advice on cargo
thousands of units operating in the transported without risk of chill extensively for non-loadbearing environments, even under attack stowage or any untoward problem in
field and with demand increasing, damage.The solid state electronic parts and its lower conductivity also from salt spray and vessel movement operation, an engineer is on hand to
SMC has recently moved to a larger controller constantly monitors improves the unit's insulation. in storm force winds t 24 h d

UNITED STATES LINES 10,000 sq m factory site, where the temperature and responds quickly to To extend its flexibility stillsassmsforcs wiay.
worldwide parts organisation is minute changes to achieve this Reliability further, a water cooled condenser can
based. SeaCold units are produced at outstanding accuracy of control. SeaCold is already an established be fitted for use under deck and a Spare parts
the rate of 200 per month. standard in the reefer container transformer and cable for low voltage In advance of its release on to the

C PucDurability world. Continuous flow line operation are also available as market, millions of dollars worth of

FRED OLSEN Purchase and lease Many years of operating experience production, a dedicated and optional extras. spare parts for SeaCold were
Container lines can now buy fully all over the world showed conscientious workforce and ruthless distributed into key depots around

field-tested SeaCold units for their considerable scope for extending the quality control throughout is the Ease of service the world to ensure global avail-
base requirements either alone, for life of reefer machinery. formula for consistency of production. SeaCold was designed with major ability of SeaCold spares and service.
fitting into their preferred The SeaCold frame structure is For example, all SeaCold tempera- input from the team of Sea This support remains totally
containers, or as complete reefers. wider and more robust so that it 2 ture sensors are 100% tested prior to Containers service engineers to comprehensive.

They can then lease identical
equipment from Sea Containers'
huge fleet to meet temporary
increases in market demand.
Common reefer equipment means
simpler operation, lower spares
inventories and easy servicing.

Design concept
Designed for truly international use,
SeaCold can operate reliably in any

Hapag-Lloyd part of the world on land or at sea

and can control the environment
NEW ZIEALAND ]LINPE inside a container to protect all

0 perishable cargoes. 
1

This is achieved by: Left and inset A new, bigger factory in
0 High performance Singapore has been acquired to
E Accurate temperature control _*_ increase production of SeaCold units.
E Durability and reliability
0 Wide operating range Above Sea Containers' own thermal

SEase of operation and service test chamber is used to verify SeaCold
* Eae ofopeatio an sericeperformance.

0 Extensive technical support
- U Worldwide spares availability Above right SeaCold units are

Per formnance osupplied complete and ready for
installation into containers.

A 7-5 HP three cylinder compressor, a
full width inclined evaporator coil Right Drop-down doors provide easy

SeaCold reefers are in use with major with a surface area of 27 square access to simplify both installation
shipping lines worldwide. metres and twin centrifugal fans and service.
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SeaCold
system layout
Unit depth Controlco p rm n
SeaCold depth of 360 mm is the
minimum consistent with high
performance. A B C DH I J K Manual controls

Fan motors A - Indicator lights on/off switch
Identical motors and fans are used on B - Start/stop switch
both evaporator and condenser to C -Manual defrost switch
simplify servicing. D - Power saving switch
Return air control and recorder E -Voltage selection switch
sensors F - Remote monitoring socket
Control and record temperature in G - Generator set receptacle
the frozen mode.

Thermostatic expansion valve - Controller/recorder
Meters precise quantities of H - Status indicator lights
refrigerant into the evaporator to I - CD read-out of temperature
match demand.

J - RMC controller
Heating elements K - Control system indicator lampRadiate 4-5 kW for rapid defrost of panel
evaporator coil and for maintaining De
container temperature in the heating L - Defrost timer
mode. M - Partlow 31 day recording chart

Evaporator coil N - Set point selector

Full width inclined coil gives 0 - Check instrument socket
maximum cooling performance in
minimum volume. E F G L M N 0
Fresh air vents
Allow unwanted gases to be
ventilated from sensitive cargo. Hot gas modulating valve A 40ft SeaCold being discharged
Gas sampling point Meters precise quantities of hot gas from a Barber Blue Sea vessel in
Allows internal atmosphere to be into the evaporator to achieve HoustonTexas.
monitored. 0-2*C control of set point.

Condenser coil -_Receiver/water cooled condenser
All copper tubes and fins last the life The receiver is standard and an
of the unit. optional condenser for under deck

use is available, fitted with Hansen

pntrols tm rature in the chilled quick connectors for water supply
ud and return.

mode.
Filter drier
Removes moisture and other
contaminents from the liquid
refrigerant.

A SeaCold reefer carrying Liquid line sight glass
delicate fruit under precise Indicates presence of moisture in the
temperature control. *refrigerant and system.

Compressor
Copeland semi-hermetic unit, fully
proven with over 10 million in
service. - - - -
40ft: 7-5 HP, three cylinder;
20ft: 5.0 HP, two cylinder.

Liquid quench valve
Ensures that the compressor receives
adequate cooling gas at all times.

Suction control valves
Give staged capacity reduction in the
chilled mode.
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Specifications

20ft container 4Oft container SeaCold unit description controller signals the suction European Railways (UIC) Sea Containers'300,000 TEU fleet

. Model S-98-4- er 0 er The SeaCold unit is an all-electric, solenoid to reduce the capacity of the Customs (TIR) include Tank containers, Open Tops,
_. _ _de_-98-4-_010A series 009 serieshe slimline integral refrigeration and compressor. At the same time the Convention for Safe Containers Half Heights, Flats, Flat Racks and

2. Description All electric, picture frame, thin heating unit, designed to control controller signals a high resolution (CSC) Bulks as well as containerships,

line refrigeration/heating units. temperatures from -299 0C (-210F) modulating valve that meters small Australian Department of container cranes, chassis and related

3. reitidratin/ mm (14g17ins) to +2990C (+86 0F) inside an quantities of hot gas into the Quarantine (Timber Treatment) equipment - all of which are
Unit depth 360 insulated ISO container, evaporator to balance accurately any Australian DPI regulations for available for lease.

4. Net weight 645 kg (14221b) 655 kg (14441b) excess cooling capacity. carriage of chilled meat
4. N e Modes of operation Should the temperature of the gas New Zealand noise requirements
5. Compressor 2 cyl.5 HP 3 cyl.75 HP 1.Frozen mode entering the compressor become Food industry standards certified by

In-line,suction-cooled, Using its full refrigeration capacity, excessive, small quantities of liquid Classification Society for Taint
6.sfr rF eo h4 kSeaCold controls temperatures in the refrigerant are metered into the gas Sprenger Institute for fresh air

6. Refrigerant Freon R12 5-4 kg (12bs) container down to - 18C (0*F) to stream via the liquid quench valve to ventilation

7. Power source 360/460v 3 phase 50 Hz within 0-50C. cool the compressor.
400/500v 3 phase 60 Hz 2. Chilled mode Delivery

with optional transformer 180/230v 3 phase 50 Hz On reduced capacity, SeaCold SeaCold is supplied SeaCold is in continuous, volume
200/250v 3 phase 60 Hz controls set point temperatures above complete production at Singapore Marine

8. Cooling capacity* -45CE Allcopper condenser coil Containers'modern factory, usually
at 50 Hz, 10325 BTU/hr 11905 BTU/hr 3.Heating mode Aloer nseco enabling Sea Containers to offer very

3.eain mod 178CUrtr Power-saving switch
0F (- 17.80C) return 2600 K/Cal/hr 3000 K/Cal/hr The refrigeration cycle shuts off and 6 Fresh air make-up vents early delivery of refrigeration units

air temperature, heat from the evaporator fan and the N LCD digital display of supply or or complete reefers in either 20ft or

100'F (38'C) ambient six resistance heaters (either return air temperatures 40ft modules.
Electrical power separately or together dependent on r Extra deep oil sump on compressor
consumption 5-0 kW 6-6 kW demand) supply heat to the Remote monitoring receptacle Other equipment from

9. Heating capacity 20000 BTU/hr 4.D fros modamIpoulrng stauindiao light Containers
Including evaporator 5040 K/Calhr efst mode n/out rge ttindicator lights SeaCold is a registered trade name of Above Loading a SeaCold reefer with
fan heat 5-86 kW The evaporator coil is automatically N Automatic phase correction Sea Containers Ltd, one of several dairy produce for shipment to Eastern

defrosted at pre-selected intervals by E Receptacle for clip-on diesel registered designs of specialized Europe.
10. Evaporator fan closing down the refrigeration cycle generator set containers including SeaVent 20ft

performance and switching on the heating 0 Voltage selection switch ventilated containers and SeaDeck - Below Final commissioning of
at 60 Hz 3144 cu m/hr 4250 cu m/hr elements; the defrost mode N 18m power supply cable a combined 40ft collapsible flat rack SeaCold reefers purchased by a major
12-7 mm (0-5 ins) WG (1850 cu ft/min) (2500 cu ft/min) terminates automatically when the. M Stainless steel fans and platform flat. Other specials in European shipping line.

coil is free of ice. E 31 day chart recorder
11. Fresh air make-up 100 cu nmhr 150 cu ni/hr a Automatic defrost

at 50Hz (0mm) 0 insWG (59 cu ft/mm) (88 cu ft/mm) SeaCold operation U Filter drier

12. Temperature RMC solid-state electronic controller, Cooling of the container is aphieved N Full charge of refrigerant

control range -29-9 0C to 29-9 0C (-21*F to 860F) by blowing air through the In fact,SeaCold comes ready to put
evaporator coil,whose temperature is into full scale operation after

13. Temperature Partlow 31 day chart, range reduced by the simultaneous commissioning.
recorder -29-90 C to 26-50C (-210 F to 80*F) evaporation of liquid refrigerant

14. Remote Receptacle equivalent to MS 3102R-14s- (R12) inside the coil. Optional extras inlude
monitoring 2S with waterproof cap. The refrigerant gas is passed to the O Water cooled condenser

compressor which raises its pressure " Transformer and cable for dual A
15. Diesel generator to accept power from Clip-on Generating and temperature, and thence to the voltage operation

receptacle Set. Receptacle to accept 534 FP plug. air cooled condenser which removes v Hour meter n
both the heat received by the

*Performance is measured with SeaCold fitted to an ISO container: evaporator and the heat gained on Approvals
these figures would be enhanced by approximately 20% if taken under compression,returning the SeaCold units are designed and
laboratory conditions. refrigerant in liquid state to the manufactured to satisfy the world's

receiver ready for the cycle to be most stringent regulatory standards
repeated. and, when fitted to containers, are

In thd frozen mode, the solid state andlabe ttd t coain g a
electronic controller senses air available to satisfy the following
temperature returning from the apvl
container and switches the American Bureau of Shipping (ABS)
compressor on and off to maintain set ATP-EEC Inland Transport
point. Committee

These average measurements and values are measured on the basis of In the chilled mode, as set point is BureauVeritas
three production units out of each series.Actual measurements and reached,the controller compares Lloyd's
values and other details may vary from those shown. delivery air temperature with set International Standards

point and when they are equal, the Organisation
67



Regional offices

UK, Scandinavia, EuropeAfrica, Sea Containers Services Ltd.
Middle East, India, Pakistan, Sea Containers House
Bangladesh, Sri Lanka and South 20 Upper Ground
America London SE1 9PF

England
Tel: (01)9286969
Telex: 8955803

South East Asia and the Far East Sea Containers Asia Ltd.
3201 Connaught Centre
GPO Box 701, Hong Kong
Tel: (5) 224191
Telex: 74017

USA, Canada, Mexico, Central Sea Containers America Inc.
America and the Caribbean 1155 Avenue of the Americas

New York, NY 10036, USA
Tel: (212) 302 5066
Telex: RCA 235416

Australasia Sea Containers Australia Ltd.
Unit 12, Pymble Grove
33 Ryde Road, PO Box 457
Pymble, NSW 2073,Australia
Tel: (612) 498 8088
Telex: 25776

Sea Containers is represented by offices and agents in over 60 countries.

Factory
Singapore Marine Containers Pte Ltd
7 Tuas Avenue 3
Jurong Industrial Estate
Singapore 2263
Tel: 8621116
Telex: 39501

Sea Containers Office/Agent

Printed in England 5m.2/86 Score Print.
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OFFICE MEMORANDUM

DATE: December 16, 1986

TO: Distribution

FROM: Graham Smith, Acting Head, Policy Unit

EXTENSION: 61709

SUBJECT: Visit to ICAO Headquarters, Montreal, December 8, 1986

1. On December 8 a delegation of seven Bank staff members visited
the headquarters of the International Civil Aviation Organization in
Montreal, to familiarize ourselves with ICAO's activities and see how the
Bank could make use in our operations of the services ICAO offers. Our
visit suggested that ICAO is in fact both able and willing to be useful to
us in several ways that are not at present being exploited to any
significant degree.

2. Three areas are good candidates:

(a) ICAO's computerized roster of aviation technical assistance
experts (individual consultants)

(b) their Civil Aviation Procurement Service (CAPS)

(c) documentation and statistics.

Experts Roster

3. ICAO has some 5,000 individual consultants in their data base, in
a system similar to our DACON roster. The Bank has recently used it three
times to find short-term consultants, with good results: they came up with
the right man for the job each time. Two of these assignments were for
people to join a Bank team undertaking a sector work mission (Turkey and
Cyprus); the third a project preparation facility (Guinea SAL, which has an

airport component).

4. An issue arises as to the basis on which the Bank should have
access to this service. ICAO's Technical Assistance Bureau has to be
financially self-supporting, and is used to supplying consultants direct to
governments with UNDP (or other financing source) paying a commission of
13% on the expert's entire costs: salary plus travel and per diem. In
contrast we are used to making our own travel arrangements for consultants
and paying actual expenses rather than per diem. Also as regards
precedents, the Bank makes its DACON roster available to UNDP and other UN
Specialized Agencies without fee. For sector work missions, there are
obvious disadvantages if a consultant does not regard himself as a member
of the Bank team (staying in a different hotel, acting independently of the
mission leader, etc.). On the other hand the fees that ICAO typically pays
(about US$250 per day) are low by our standards, and the 13% compares very
favorably with the overhead charged by consulting firms.

P-1 867
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5. The best arrangement for us might he to agree with ICAO on a
standard lump sum finder's fee, on the understanding that the Bank assumes
responsibility for all administrative arrangements (including paying the
consultant directly). Feedback on this proposal would be welcome. John
Lethbridge as Aviation Adviser is the man to speak to.

6. ICAO procures aircraft, air traffic control equipment,
navigation aids and other aviation-related equipment on behalf of member
governments, taking advantage of both its expertise in evaluating
technically sophisticated specifications to ensure good quality and its
market power to achieve lower prices than a small occasional buyer could
obtain. It does not bind itself to accept the lowest bid. It charges a 6%

commission on orders worth US$10,000 - $100,000. On larger contracts it
charges 6% on the first $100,000 and 4% on the remainder up to $500,000,
and 1% on any remainder above $500,000 up to $5,000,000. On contracts
exceeding $5,000,000 charges are negotiated. They also perform inspection
and reception testing services and prepare detailed specifications at a
charge of 1-3%, and prepare detailed design for systems at a charge of
2-5%.

7. Their procedures and requirements are set out in a small manual
available in English, French and Spanish. I brought back a copy of each.

8. This service has been used at least once in recent years for

equipment financed by a World Bank loan, namely the Bolivia Aviation
Project. Its availability may make it feasible to include minor aviation
components in mixed-mode transport loans, even though we have no technical
capability for supervision in-house.

Statistics and Documentation

9. The Technical Assistance Bureau deals primarily with individual
countries. The remainder of the organization, known as the regular
program, deals primarily with international conventions on technical

standards, laws and pricing. It publishes many reports on these topics, as
well as statistics on international aviation. We will arrange for the
Bank's Sector Library to keep informed of ICAO publications. Attached is a
list of those we brought back.

GSmith:psc

Distribution:

cc: Transport Division Chiefs and Deputies

Messrs. Boya, Cheryan, Hansen, LeBlanc, Van Der Ven, Weckerle



Annex 1

ICAO Publications Brought Back (Available in

World Bank Sector Library)

1. "Catalogue of ICAO Publications, 1986 edition".

Consultants roster

2. "Directory of Occupational Classifications and Job Descriptions for

ICAO Technical Assistance Field Personnel".

Equipment procurement

3. "Civil Aviation Purchasing Service"

(a) English
(b) French

(c) Spanish

Statistics

4. "Civil Aviation Statistics of the World, 1985".

5. "Manual of the ICAO Statistics Programme (Third Edition - 1984)".

Technical Studies

6. "Regional Differences in Taxes, Rates and Costs for International Air

Transport, 1984".

7. "Survey of International Air Transport Fares and Rates, September

1985".

8. "International Air Passenger and Air Freight Transport, Asia and

Pacific."

Working Papers

9. Working papers on the current status of noise standards for civil

aircraft. (Reports to the Executive Committee of the 20th Session

of the ICAO Assembly, July 1986).

10. "Abusive Use of Computer Reservation Systems", working paper for Panel

of Experts on the Machinery for the Establishment of International

Fares and Rates, Ninth Meeting, Montreal, 24 November - 5 December

1986.



General publicity brochures

11. "Memorandum on ICAO (The Story of the International Civil Aviation
Organization)".

12. "Development and ICAO".



Annex II

ICAO Officials Met

Yves Lambert Secretary General

Technical Assistance Bureau

Kenneth Wilde Chief, Field Operations Branch
Russell Robinson Chief, Management Support Office
M. H. Foley Chief, Field Personnel Section
R. Sergerie Chief, Field Recruitment Unit
Arnold Schwatschko Chief, Procurement Section

Air Transport Bureau

Vladimir Zubkov Director
John Gunther Economist (Policy and Regulation)
Richard Smithies Economist



ICAO Visit - Dec. 8

Mr. Weckerle (OED) Ext. 32916 - Is returning on Presidential 149 flight

Mr. Boya (WA2), Ext. 74562 - Is leaving Montreal on Eastern flight at 5 pm.
& changing in La Gardia as he wants to arrive
at Nat'l Airport in Washington.

Messrs. Neuner & Einthoven NOT going

Mr. Le Blanc (AEP), 61227, will be staying an extfa day.

J. van der Ven (AEP), 61225, will change to Presidential 149 flight,if

a limo is laid on to Mirrabjelle Airport.

P.O. Che ryan (EMP), 32568, is taking Presidential 149 flight to return to D.C.

H. Hansen (WAP), 74814, is taking Presidential 149 flight to return to D.C.

I've told them to meet at the ground floor level of the ICAO offices at
8,50 am. on Monday morning.
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Roller Compacted Concrete Used in Dam Construction: Friday, December 5, 10
a.m. to noon, Rm. D-658. Messrs. Price and Moler of Morrison-Knudsen Company
will discuss design, construction and economics with reference to alternative
methods illustrating the theme with case histories of projects designed and
constructed by M-K. Applicability to the developing country environment will
be considered. Sponsor: EGYPA.

Visit to International Civil Aviation Organization's (ICAO) Headquarters:
Monday, December 8. The management and staff of ICAO are planning a full-day
seminar to introduce Bank staff, who work in the transport sector and require
assistance in aviation-related issues, to the capabilities and information
resources of ICAO. IACO's offices are located in Montreal, Canada. Anyone
interested in attending this seminar should call Helen Frost, Ext. 61667, as
soon as possible.

"Low Input Agricultural Development--A Nepal Case Study": Tuesday, December 9,
.12 noon to 2 p.m., Society for International Development (Board Room). Dr.
Richard Harwood, a farming systems expert and Deputy Director of Winrock
International, will discuss his experiences with this project in the context of
his broader experiences with low input agriculture. Assorted sandwiches and
soft drinks will be provided at $6 for SID members, and $8 for non-members.
Advance reservations and payment are required. Send check payable to SID
Office, by Friday, December 5, 1401 New York Ave., N.W., #1100, Washington,
D.C. 20005.

Higher Education and the Markets for Educated Labor in LDCs--Recent Theoretical
Approaches and Implications: Tuesday, December 9, 12:30 to 2 p.m., Rm. N-955.
Professor Ake Blomqvist, University of Western Ontario, Canada, will review
recent theoretical developments in the literature of the economics of labor
markets and discuss their implications for the analysis of educational policies
in developing countries. A draft copy of the paper is available from Teresa
Hawkins, Ext. 61638. Bring your lunch. Sponsor: EDTRS.

"Effects of Budget Deficits on the World Economy"--Monthly Seminar in the
Frontiers of Economics Series: Tuesday, December 9, 2:30 p.m., Eugene Black
Auditorium, (C-1114). Jacob Frenkel, Professor of Economics, University of
Chicago, who will become the designated Economic Counselor and Director of
Research, IMF, January 2, will discuss his most recent work on fiscal policies
in world economy. A background paper is available from Jennifer Meade, Ext.
69738. Sponsors: CPD and WAN.

Two-Stroke, Slow-Speed, Diesel Engines: Wednesday, December 10, 10 a.m. to
noon, Rm. D-658. A team of engineers, a fuel specialist and a specialist in
the economic and commercial operation of engines made by Burmeister and Wain
will give a presentation based on operating experience of this type of plant in
land-based installations. There will also be a discussion of this plant in
comparison with medium-speed engines made by MAN (B+W Associates). Sponsor:
EGYPA.
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Construction Contract Management--Claims Avoidance: Wednesday, December 3, 2
to 4 p.m., Rm. E-1244. Senior Managers from High Point Services Group and Hill
International, international firms in construction contract management, will
describe common situations leading to construction claims and how they can be
avoided. The presentation will include cases relevant to procurement
specialists, project officers, and lawyers. A discussion will follow. For
handout materials and more information, call Central Procurement Unit, PPD,
Ext. 76921. Sponsor: PPDPC.

Political Economy of Structural Adjustment and Sustainability of Reform--an EDI
Workshop: Wednesday through Friday, December 3, 4, and 5, Rm. C-1006. Edward
V.K. Jaycox, ESAVP, will address the opening session and Wilfried P. Thalwitz,
WANVP, will give a presentation at the closing session. Twelve political
science experts (Africanists), based in the U.S., will participate. If you
wish to attend the workshop and for copies of the papers, call Sofia Mendoza,
Ext. 73471/2. Sponsor: EDI.

A number of simultaneous presentations will be given by the Irish Export
Board (CTT): Thursday, December 4, 9 a.m. to 5:30 p.m., Rms. D-1356 and
C-1114. The topics to be discussed will include institutional development,
agricultural services, education and training, infrastructural development,
transportation and energy. For more details and a program, call Ext. 76538.
Sponsor: EDS.

Research and Development in Latin America: Thursday, December 4, 10 to 11:30
a.m., Inter-American Development Bank (13Q0 New York Ave., N.W.). All LAC
Projects and Programs staff are invited. The presentation, given by
Rhone-Poulenc Agrochimie, the largest agro-chemical company in Latin America,
will include discussions on crop protection, the environment and crop
diversification. A shuttle bus will be provided from 1818 H Street at 9:30

a.m., and will return to the Bank at noon. Sponsor: AGRDR.

Pacific Petroleum Supply Model: Thursday, December 4, 2 to 5:30 p.m., Rm.
H-3-230. The Energy Department will demonstrate a Petroleum Supply Model which
was prepared during the petroleum supply study of the South Pacific to assist
in developing low-cost petroleum supply and transport options. The model was
developed for the World Bank by the Policy Modeling Workshop of the Wharton
School, University of Pennsylvania. For more information, call Zia Mian, Ext.
76273. Sponsor: EGYSI.

Recent Developments in Power Tariffs--Spot Pricing: Thursday, December 4, 2:30
p.m., Rm. 1-3-080. Dr. Richard Tabors of the Energy Laboratory, Massachusetts
Institute of Technology, will be the speaker. Spot pricing is the natural
extension of traditional marginal cost pricing principles. It is becoming an
increasingly implementable approach, given continuing advances in solid state
metering, switching, and telecommunications equipment. It has considerable
relevance to power interchanges, system control and load dispatch, load
management, and in providing precise price signals to consumers. Sponsor:
EGYPA.
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A number of simultaneous presentations will begiven by the Irish Export
Board (CTT): Thursday, December 4, 9 a.m. to 5:30 p.m., Rms. D-1356 and
C-1114. The topics to be discussed will include institutional development,
agricultural services, education and training, infrastructural development,
transportation and energy. For more details and a program, call Ext. 76538.
Sponsor: EDS.

Research and Development in Latin America: Thursday, December 4, 10 to 11:30
a.m., Inter-American Development Bank (1300 New York Ave., N.W.). All LAC
Projects and Programs staff are invited. The presentation will include
discussions on crop protection, the environment and crop diversification. A
shuttle bus will be provided from 1818 H Street at 9:30 a.m., and will return
to the Bank at noon. Sponsor: AGRDR.

Pacific Petroleum Supply Model: Thursday, December 4, 2 to 5:30 p.m., Rm.
H-3-230. The Energy Department will demonstrate a Petroleum Supply Model which
was prepared during the petroleum supply study of the South Pacific to assist
in developing low-cost petroleum supply and transport options. The model was
developed for the World Bank by the Policy Modeling Workshop of the Wharton
School, University of Pennsylvania. For more information, call Zia Mian, Ext.
76273. Sponsor: EGYS1.

Visit to International Civil Aviation Organization's (ICAO) Headquarters:
Monday, December 8. The management and staff of ICAO are planning a full-day
seminar to introduce Bank staff, who work in the transport sector and require
assistance in aviation-related issues, to the capabilities and information
resources of ICAO. IACO's offices are located in Montreal, Canada. Anyone
interested in attending this seminar should call Helen Frost, Ext. 61667, as
soon as possible.

Higher Education and the Markets for Educated Labor in LDCs--Recent Theoretical
Approaches and Implications: Tuesday, December 9, 12:30 to 2 p.m., Rm. N-955.
Professor Ake Blomqvist, University of Western Ontario, Canada, will review
recent theoretical developments in the literature of the economics of labor
markets and discuss their implications for the analysis of educational policies
in developing countries. A draft copy of the paper is available from Teresa
Hawkins, Ext. 61638. Bring your lunch. Sponsor: EDTRS.

"Effects of Budget Deficits on the World Economy"--Monthly Seminar in the
Frontiers of Economics Series: Tuesday, December 9, 2:30 p.m., Eugene Black
Auditorium, (C-1114). Jacob Frenkel, Professor of Economics, University of
Chicago, who will become the designated Economic Counselor and Director of
Research, IMF, January 2, will discuss his most recent work on fiscal policies
in world economy. A background paper is available from Jennifer Meade, Ext.
69738. Sponsors: CPD and WAN.

INFORNATION AND RESOURCE TECHNOLOGY

Disaster Planning for Burroughs Systems: Tuesday, December 2, 2 p.m.
(approximately 2 hours). Intended for managers and users with responsibility
for application systems support. This seminar will present the disaster
recovery plan for the Burroughs mainframes, and will discuss the alternatives
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SEMINARS AND TRAINING

"Ten Meter Detail"--A Closer Look at the Earth Through SPOT Imagery: Tuesday,

November 25, 9:30 to 11 a.m., Rm. E-1244. As part of the Land Information

Systems (I~5Short Seminar Series, a presentation will be made by staff from

SPOT Image, Toulouse, France, on preliminary results from the French SPOT

satellite launched earlier this year. The discussion will focus on

applications to agriculture, irrigation, hydrology and urban areas. For more

information, call John McKenna, Ext. 76526. Sponsors: PPDES/AGR/WUD.

Preshipment Inspection Services--SGS Experiences in Preventing Illegal Capital

Flight: Tuesday, November 25, 2:30 to 4 p.m., Rm. N-550. Oscar J.

Kneubuehler, Executive Vice President, and Fred J. Herrin, Vice President of

Societe Generale de Surveillance, will speak and answer questions about SGS

experiences--how to avoid over-invoicing, and the implications for World Bank

SALs and project procurement. For more information, call Gene Tidrick, Ext.

61078. Sponsor: CPDDR.

Natural Resource (Environmental) Assessment in Country and Project Planning--

IUCN's Global Conservation Data Base: Wednesday, November 26, 11:30 a.m., Rm.

H-5-160 (brown-bag). The Conservation Monitoring Centre of the International

Union for the Conservation of Nature and Natural Resources will give another

on-line computer demonstration accessing its comprehensive database on major

international wildlands and protected areas, endangered and threatened species,

and their habitats. If you missed the first demonstration, this is your

opportunity to learn firsthand about this useful and readily available tool for

project environmental planning and the preparation of CPPs. For more

information, call Robert Goodland, Ext. 75341. Sponsor: PPDES.

Framework for Analyzing Portfolio Substitution and Revenue Effects of

Differentially Taxed Capital Income: TuesdaDecember 2, 2:30 p.m., Rm.

A-530. Jacob Dreyer from the Congressional Budget Office will analyze the

different classes of capital income which are often subject to different

statutory and effective marginal tax rates affecting pre-tax returns and the

size of governments' tax revenues. Sponsor: INDFD.

Construction Contract Management--Claims Avoidance: Wednesday, December 3, 2

to 4 p.m., Rm. E-1244. Senior Managers from High Point Services Group and Hill

International, international firms in construction contract management, will

describe common situations leading to construction claims and how they can be

avoided. The presentation will include cases relevant to procurement

specialists, project officers, and lawyers. A discussion will follow. For

handout materials and more information, call Central Procurement Unit, PPD,

Ext. 76921. Sponsor: PPDPC.

Political Economy of Structural Adjustment and Sustainability of Reform--an EDI

Workshop: Wednesday through Friday, December 3, 4, and 5, Rm. C-1006. Edward

V.K. Jaycox, ESAVP, will address the opening session and Wilfried P. Thalwitz,

WANVP, will give a presentation at the closing session. Twelve political

science experts (Africanists), based in the U.S., will participate. If you

wish to attend the workshop and for copies of the papers, call Sofia Mendoza,

Ext. 73471/2. Sponsor: EDI.
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subsidies, and the options for policy change to reduce fiscal costs and/or
increase the benefits for the poor. A paper will be available at the seminar.
Sponsor: AGRES.

Occupational Roundtable--Economists in the Bank and IFC: Thursday, November
20, 3 to 4:30 p.m., Rm. H-2-300. Panelists Basil Kavalsky, Nissim Ezekiel, Guy
Pfeffermann, Salem Gafsi, Carlo Castelli, Mansour Farsad, and Michael
Sharpston, will open a discussion on careers of Economists in the Bank/IFC.
The discussion will include views and issues about opportunities, trade-offs,
responsibilities and trends. A question-and-answer session will follow. To
reserve a space, call Jim Carey, Ext. 75725. Sponsor: CIC.

"Ten Meter Detail"--A Closer Look at the Earth Through SPOT Imagery: Tuesday,
November 25, 9:30 to 11 a.m., Rm. E-1244. As part of the Land Information
Systems (LIS) Short Seminar Series, a presentation will be made by staff from
SPOT Image, Toulouse, France, on preliminary results from the French SPOT
satellite launched earlier this year. The discussion will focus on
applications to agriculture, irrigation, hydrology and urban areas. For more
information, call John McKenna, Ext. 76526. Sponsors: PPDES/AGR/WUD.

Preshipment Inspection Services--SGS Experiences in Preventing Illegal Capital
Flight: Tuesday, November 25, 2:30 to 4 p.m., Rm. N-550. Oscar J.
Kneubuehler, Executive Vice President, and Fred J. Herrin, Vice President of
Societe Generale de Surveillance, will speak and answer questions about SGS
experiences--how to avoid overinvoicing, and the implications for World Bank
SALs and project procurement. For more information, call Gene Tidrick, Ext.
61078. Sponsor: CPDDR.

Construction Contract Management--Claims Avoidance: Wednesday, December 3, 2
to 4 p.m., Rm. E-1244. Senior Managers from High Point Services Group and Hill
International, international firms in construction contract management, will
describe common situations leading to construction claims and how they can be
avoided. The presentation will include cases relevant to procurement
specialists, project officers, and lawyers. A discussion will follow. For
handout materials and more information, call Central Procurement Unit, PPD,
Ext. 76921. Sponsor: PPDPC.

A number of simultaneous presentations will be held in cooperation with
the Irish Executive Director's Office: Thursday, December 4, 9 a.m. to 5:30
p.m., Rms. D-1356 and C-1114. The topics to be discussed will include
institutional development, agricultural services, education and training,
infrastructural development, transportation and energy. For more details and a
program, call Ext. 76538. Sponsor: EDS.

Visit to International Civil Aviation Organization's (ICAO) Headquarters:
Monday,, December 8. The management and staff of ICAO are planning a full-day
seminar to introduce Bank staff, who work in the transport sector and require
assistance in aviation-related issues and problems, to the capabilities and
information resources of ICAO. IACO's offices are located in Montreal,
Canada. Anyone interested in attending this seminar should call Helen Frost,
Ext. 61667, as soon as possible.



-7- November 17, 1986

SEMINARS AND TRAINING

Land and Water Resources Management: daily through Frday, November 21, 9:15

a.m. to 12:15 p.m., and 1:45 to 4:45 p.m., Rm. G-1070. Executive Directors,

Bank, Fund and Inter-American Development Bank staff are welcome. If you wish

to attend any of the sessions, call Seminar Directors E. Zimmer-Vorhaus and

Jacques Kozub, or Seminar Secretary Lucienne Orosch, Ext. 75420. Sponsor:

EDI.

Finnish Mining Technology Seminar: Tuesday, November 18, 9:30 a.m. to 5 p.m.,

Rm. 1-4-270, and Wednesday, November 19, 10 a.m. to 5 p.m., Rm. N-550. The

seminar will be given by the Embassy of Finland and the Finnminers

Association. For more information and reservations, call T. Beltran, Ext.

72725. Sponsor: IND.

Private Sector Power Generation--Recent Developments in Northern Ireland:

Tuesday, November 18, 11 a.m., Rm. E-855. Keith Palmer, N.M. Rothschild & Sons

Ltd., London, will discuss the financing and other related issues of the

operation of a lignite-fired mine mouth power plant in Northern Ireland. For

more information, call Ext. 72293. Sponsor: EGYPA.

"Agricultural Policy Reform in Latin America": Tuesday, November 18, 12 noon

to 2 p.m., Society for International Development (SID) (Board Room, 1401 New

York Ave., N.W., Suite 1100). Dr. J.B. Penn, President of Economic

Perspectives, will be the speaker. Assorted sandwiches and soft drinks will be

provided at $6 per person. For further information and reservations, call

Bobbie van Haeften, 653-8685.

"The View from the Department of the Treasury": Tuesday, November 18, 5 p.m.,

The Madison Hotel (Executive Chambers, 15th and M Streets, N.W.). The

Washington Center of The Asia Society invites Bank staff to a lecture in its

"Washington Perspectives on Asia" series to delivered by The Honorable James

Baker III. Cost: $7 for Asia Society members; $10 for non-members. For

reservations, call 387-6500.

Soil Bioengineering: Wednesday, November 19, 11 a.m., Rm. H-2-300. Robin B.

Sotir, President of Soil Bioengineering Corp., will be the speaker. Soil

bioengineering is an applied science which combines mechanical, biological, and

ecological concepts to construct living structures for erosion, sedimentation

and flood control, using native plants as the major structural components. The

final objective is to cause the land to become its own self-supporting

structure. For copies of articles on the subject, call William Beattie, Ext.

75247. Sponsor: LCPAB.

AGRES Brown-bag Lunch--"The Costs and Benefits of Consumer Food Subsidies in

Developing Countries: Thursday, November 20, 12 noon, Rm. N-1121. Dr. Per

Pinstroup Andersen, Director of the Food Consumption and Nutrition Program at

the International Food Policy Research Institute (IFPRI), will be the speaker.

His presentation will address the economic and political issues of food
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INTRODUCTION

Inland water transportation is the least expensive
transportation mode for bulk commodities in terms of costs/
ton mile, energy consumption/ton mile, and requires rather
inexpensive interface/terminal operations. As a transport
mode it allows quite flexible operations and demands
comparatively low investment costs and low maintenance and
operating skill requirements. Inland water transport has
revived in recent years.

In the U.S. and Western Europe for example, inland water
transport use grew by 7.8% and 6.6% compounded annually in
ton-miles between 1978 and 1985, more than double the growth
rate of road transport or three times that of rail. It is
interesting to note that inland water transport also provided
a large percentage of transport requirements in Africa where
39% of ton miles of material goods transport was by inland
water in 1955 before independence. Today though less than 6%
of ton-miles in African freight transport are provided by
inland transportation.

Inland water transport ton-miles have doubled in the U.S.
between 1970 and 1985 and now amount to over 300 billion ton-
miles. Similarly Chinese and European inland water transport

has grown by 85% and 112% respectively during that period.
At the same time inland water transport in developing countries
continues to decline, and has all but vanished in countries
such as Brazil, Nigeria, Egypt, and India. On the other hand
it does maintain an important role in Zaire, Bangladesh, and
Thailand. It is the purpose of these notes to describe inland
water transportation and coastal shipping technology and
operations.

Inland water transportation requires less energy per
ton-mile than any other method of transport (350-700 BTU per
ton-mile versus 750-1500 BTU per ton-mile for pipeline,
1000-1800 BTU per ton-mile for rail transport, and 2200-3000
BTU per ton-mile for road transport.) Inland and coastal
transport requires a much smaller equipment and even smaller
infrastructure investment than any competing mode. Similarly
both fixed and variable operating costs are significantly
lower than those of other methods of transport. It is

therefore curious why so little use is made of inland water

transportation, particularly in developing countries with
some rare exceptions such as the People's Republic of China,
where inland water transportation and coastal shipping carries

over 30% of the nation's ton-mile output in freight trans-

portation.



Inland water transportation also offers operational
and technical advantages. Outsize loads weighing thousands
of tons can be handled as single loads. Cargo can be lifted,
rolled, skidded, or floated on and off barges and coastal
vessels. Terminal and transfer facility requirements are
simple and can be designed for relocatability. Similarly
operating skill requirements are low and craft are easily
maintained. It is therefore curious why such a low cost
mode of transport which uses low-cost right-of-ways, and
low-cost terminals and transfer methods and which is flexible,
safe, and cheap has been ignored in many developing countries.
One reason may be that it is an old, traditional, low prestige,
comparatively slow method of transport which provides cheap
storage and simple handling opportunities.

Inland and coastal traffic developed largely because
population historically settled along water ways. Even
today:

- 85% of the population of Africa lives within 50 km
of navigable waterways, coasts, or inland lakes.

- 82% of the population of China lives within 100 km
of navigable waterways or coasts.

- 80% of the South Asian population lives within
100 km of navigable waterways or coasta.

In other words, the majority of the world's population lives
within a short distance of water. The investment in tug-barge
systems is similarly significantly lower than that of road
transport. For example:

Vehicle Capacity Cost

Truck 10 ton $36,000
Barge 600 ton $80,000-120,000
Tug 5000 hp $500,000

Since early civilization, water transport was the
principal mode of freight transport and in many parts of the
world its role has diminished only in the last 20-30 years
as part of the rush towards industrialization which was usually
accompanied by a rush towards urbanization and road transport.
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TECHNOLOGICAL DEVELOPMENTS

Inland and coastal barging has developed over a long
time, yet it is only in the last 20-30 years that towing
techniques were introduced which allowed effective push-towing
of fleets of integrated inland barges or of one or more
coastal or oceangoing barges.

Hawser-line towing of one or more barges had been the
standard procedure for centuries. When barges on inland
waterways were fleeted (rigidly connected in sets of 2-4-6-9
or more), alongside towing was often adopted for more
effective control of the tow. Push towing, the next step,
required a change in the design of the bow of the tugboat
from streamlined to blunt. Similarly tugs were designed for
multiple propulsion units to improve maneuverability of the
tow. The configuration of the tow and attachment of the tug
affects the tows:

1. resistance
2. maneuverability
3. propulsive efficiency, and
4. directional stability as well as turnability.

The choice of tow and fleeting is often affected by river
or waterway width, currents, tides, channel depths, wind
conditions, and traffic.

Barges come in many different forms. Flat-top barges
are designed for RoRo, railcar, container, or dry bulk
carriage. Tank barges are for liquids of all sorts. Hopper
barges are for dry bulk commodities and may be designed for
split operations which allow the barge to hinge open and
drop its load. There are also open hold or multi-deck and
various types of specialized barges. Barges usually have
one longitudinal and several transverse bulkheads.

Most barges are not designed with a double bottom or
double skin, although some recent designs incorporate such
features. Tank barges usually use independently driven
(diesel) deep well pumps to discharge their cargo and have, as
a result, no tank bottom piping.

Propulsion of barges is generally provided by tug or
tow boats although barge driven systems such as harbormaster, etc.
right angle diesel driven stern drive systems are sometimes
used. These systems are usually removable. Tug or tow boats
generally use diesel-driven propellers which are often ducted
(Kort Nozzle) to increase the low speed and shallow draft
thrust of the propellers.

3



Jet pump propulsion is sometimes used in shallow waters
and when a lot of solid debris is in the water.

Barge Terminals

Barge terminals are usually much simpler than oceangoing
ship terminals. They can be fixed terminals using piled,
gravity caisson, sheet bulkhead, or wall-type piers, use
floating or elevated pontoon piers, or employ floating or
gravity caisson catamaran piers. Some barge terminals are
based on barge slips similar to ferry slips, while others
use barge lifts, lock/dock type of terminals or barge dumpers.
Barge terminals may use fleeting barges as floating storage
or silos.

Equipment used in barge terminals varies from traditional
cranes, ship/barge loaders, conveyors, chutes, and sliders to
scissor-lifts and various types of mechanical loaders/
unloaders. Barge dumpers, similar to railcar dumpers, are
also under consideration now. These are based largely on
floating catamaran terminals. Many barges are designed to
float-on/float-off operations when barges are submerged
and the load is floated on before the barge is deballasted.
Typical handling rates achieved at inland water barge
terminals are:

Tons/h
Commodity Loading Unloading

Coal 700-900 300-400
Liquid Bulk 400-900 400-500
Iron/Steel 100-150 50-100
Dry Bulk 200-600 100-300
General Cargo 100-120 40- 80

Basic Costs of Inland Water Transport

Inland water barge investment costs are $800-2000/DWT.
A 3500 DWT barge for example has an average construction
cost of $300,000, while a 300 DWT barge would cost about
$60,000. Towboat costs are largely a function of horsepower.
A 1000 BHP towboat costs $380-480,000, while a 10,000 BHP
towboat costs $2.4-3.5 million. Much depends on the draft,
the number of screws, and size of the towboat, as well as
the degree of sophistication (automation, etc.) of the
equipment aboard.

Considering typical inland water barge operation
(fleeting):
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Barge capital productivities of 100 ton-miles/$ are
obtained (Capital Productivity (ton-miles/year) - Investment).
For trucks capital productivities are usually 17-20 ton-miles/$,
while railway capital productivities are 44-46 ton-miles/$.
These measures are not really comparable, as barges and railways
have economic lives about three times those of trucks (Table 1).

Typical labor productivities are 7800 ton-miles/manhour
for barges versus 180 ton-miles/manhour for trucks and 1600
ton-miles/manhour for railways (Table 2). Other factors
that should be considered are:

- Cargo densities on water 1.3 times rail and 3.2
times truck cargo densities.

- Truck costs include pickip, delivery, and
consolidation.

- Useful life: truck 4-8 years, water and rail 20
years.

- Inflation therefore affects truck costs more.

- As value of $ decreases, ton-mile productivity
per unit investment will decline without a true
change in capital productivity.

Also equipment use (U.S.) is quite different for the three
modes (based on loaded/unloaded vehicle mileage.)

Barge - 64.5% of miles loaded
Rail - 56.8% of miles loaded
Truck - 58.1% of miles loaded (intercity)

Total line haul capital and labor productivities are shown
in Table 3, while energy productivities are listed in
Table 4.

The mileage of navigable waterways (depth 9' plus)
has increased significantly in most developed countries
and China in recent years and is now:

Miles of Navigable Waterways

U.S. 27,826
France 4,887
West Germany 2,675
China 14,824
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TABLE 1 Aggregate Capital Productivity for Water, Rail, and Truck: 1955-1979

Property and Equipment Total Assets
Ton-Miles Per Dollar* Ton-Miles Per Dollar

Water/Rail Water/Iruck Water/Rail Water/Truck
Year Water Rail Truck % % Water Rail Truck % %

1955 83.0 55.1 48.6 66.4 58.5 86.3 21.2 48.4 24.5 56.1

1960 73.0 43.8 25.8 60.0 35.3 79.7 19.3 27.6 24.1 34.5

1965 80.5 48.8 23.3 60.6 28.9 81.6 23.0 23.1 28.2 28.3

1970 130.2 46.2 17.1 35.5 13.1 144.4 23.0 15.5 15.7 10.7

1975 91.1 41.8 21.1 45.9 23.2 87.5 20.1 10.3 23.0 11.8

1976 99.1 44.7 21.8 45.1 22.0 88.1 22.2 10.5 25.2 11.9

1977 85.9 43.5 21.7 50.7 25.3 76.2 21.7 10.4 28.5 13.6

1978 85.7 44.2 20.7 51.6 21.8 74.6 22.3 9.95 29.9 13.3

1979 86.4 44.0 17.6 50.9 20.4 65.9 22.0 8.78 33.4 13.3

* Excluding reserves for depreciation.

Note: All financial data taken from ICC Transport Statistics in the United States:
Part 5-Carriers by Water, Part 1-Railroads, and Part 2-Motor Carriers,
for respective years.



TABLE 2 Aggregate Labor Productivity for Water, Rail,
and Truck: 1955-1979

Thousands of Ton-Miles per
Employee Year

Water/Rail Water/Truck
Year Water Rail Truck % %

1955 2010 524 222 26 11

1960 2817 654 147 23 5.2

1965 5040 965 173 19 3.4

1970 9097 1230 162 13 1.8

1975 8627 1411 144 16 1.7

1976 9557 1515 155 16 1.6

1977 9718 1632 184 17 1.9

1978 8280 1622 140 19 1.7

1979 7805 1658 180 21 2.3

Note: Average annual growth is 12 percent for water,
9 percent for rail, and -0.1 percent for truck.
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TABLE 3 Transport Productivity

Capital Labor
Mode Data (Ton-Miles/$) (Ton-Miles/Manhour)

Waterway Line-haul 1091 48,703

ICC 86.4 4,460

Truck Line-haul 262 617

ICC 17.6 103

TABLE 4 Energy Productivity

BTU per Ton-Mile Ton-Miles per Gallon
Case Barge Truck Rail Barge Truck Rail

Best 103 3220 396 1347 38 350

Average 270 7980 686 514 24 202

8



Productivity of tows in ton-miles per hour is shown
in Figure 1, while Table 5 indicates typical towboat
operating costs.

For fleeted tows, flotilla deck area in sq. ft. is
found to be a good measure of performance as shown in
Table 6, from which marginal productivities of tows are
obtained. The total product is presented in Figure 2,
while Figure 3 provides a complete family of cost functions,
computed for a 200 ft. wide channel of 12 ft. depth and
a flotilla with a 8.5 ft. draft.
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TABLE 5 Towboat Operating Costs U.S. ($12.0/barrel)

Horsepower Cost per Day

500 $ 750

1,000 900

1,500 1,050

2,000 1,200

2,500 1,330

3,000 1,480

3,500 1,625

4,000 1,775

4,500 1,920

11



TABLE 6 An Illustrative Marginal Productivity Schedule
for the Barge Input*

wre (eq. feef) Ton wiiej/bhour A67n uuea fiieur

6,825 13,030 -
16,825 27,149 14,119
26,825 38.653 11,504
36,825 48,579 9,926
46,825 57,356 8,777
56.825 65,20] 7,845
66,825 72,223 7,02
76,825 78,499 6,276
86,825 84.011 5.512
96,825 88,807 4,796

106,825 92.832 4,025
116,825 95,911 3,079
126,825 97,989 2,076
136,825 98,817 828
146,825 98,126 -691
156,825 95,412 -2,714
166,825 90,153 -5,259

W - 200, D - 12.0; H - 8.5; HP 4,000; L!B - 5.5714.

A-n Illustrative Marginal Productivity Schedule for the Towboat (Horse-
power) Inputs

Horsepower Ton mes hour A Ton mUes hou

500 46 .683
1,000 63,024 16,341
1,500 73,756 10,732
2,000 81.299 7.543
2,500 86,594 5,295
3,000 90.118 3,524
3,500 92.144 2,026
4,000 92,832 68
4,500 92,276 -556
5,000 90,520 -1,756

W 200; D - 12.0, H = 8.5; B = 138.5; A - 106, 825.

An Illustrative Marginal Productivity Schedule for the Towboat Input with
a Larger Flotilla,

Horsepower Ton mies !hour A Ton mies'hour

500 43.517 -
1,000 59,169 15,652
1,500 69.659 10.490
2,000 77,209 7,550
2,500 82.682 5.473
3,000 86,515 3,833
3,500 88.957 2.442
4,000 90,153 1.196
4,500 90.186 33
5,000 89,092 -1,094

W - 200, D 12.0; R - 8.5; B 173.0, A - 166, 825.
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COST MODEL FOR INLAND WATER BARGE OPERATION

The operating performance and cost of barges and tugs is
obtained from the design of standard tugs and barges (Appendix
A). Standard design parameters and performance characteristics
were developed for the range of variables such as length,
beam, depth, draft, and various form coefficients and
dimensional ratios representing good practice and acceptable
values within the range acceptable to classification societies.
Families of designs for inland water barges, tugs, and self-
propelled barges were developed. The design and operating
parameters developed should be used as inputs in the design
and cost model which serves to establish the tug/barge
operating performance and costs.

The results of the tug-barge design and cost program
provides the inputs to the fleet design model which allocates
barges and tugs to the desired trade routes with or without
backhaul cargo and which determines the optimum size, speed,
and number of barges and tugs to be used on the desired trade
routes based on lowest fleet costs (fixed and variable costs).
The resulting preferred tug and barge fleet cost performance
is then compared with that of alternate modes or the use of
existing inland water cost performance. New investments
for tug-barge design which show the most significant cost
improvements over existing inland water transportation and/or
competing alternative transport modes are then reviewed and
adjustments are made to converge on a standard design.

The cost model for the determination of tug-barge
(or self-propelled barge) design parameters, operating
performance and cost is described in the Flow Chart. The
program starts by computing the Section Modulus, Cross-
Sectional Areas, and Required Plate Thickne-ses using
classification rules as a function of beam as the independent
variable. The results are then fed to the structural design
program, which develops the midship section structural

configuration and weight. Generating first the basic barge
configuration in terms of dimensional parameters, ratios
and coefficients, it then calculates the fully loaded draft.
Next, actual plate thickness and frame spacing including
frame scantlings are determined. After calculating the

volume, displacement, and block coefficient of the barge,
the structural design is refined to minimize structural or
light ship weight while assuring simplicity and producibility
of the design.

After computing resulting steel weights, hull
construction manhours are established. Outfitting weight
and costs are next determined. In parallel, crew costs

15



Flow Chart for Tua-Barge Design and Cost Program

Program Name

Calculate the
Beam Beam Table: Section :.odulus, Cross Section

- and Plate Thickn-ss -,

Pass File to Structural Design Program

- Input tug costs and bollard pull as a functio
of velocity

Design Generate Barge Configuration
Length 60, 80, .. .300;L/B Ratio 4, 5, 6, 7;
L/D Ratio 10, 12...20, 75 > Beam > 15'
22 > Depth > 6 -

Calculate the Fully-loaded Draft

Calculate reauired plate thickness and
frame spacing for bottom, side and deck
plating

Calculate required section modulus for
longitudinal and transverse beams for
bottom, sides, top

Input Outfitting Table

Calculate volume, displacement and block
rcoefficient of the barge

Input Resistance Table

Compute & dispIae-nt g draft ratio

Select beams of minimum cross section and

sides and too, transverse and longitudinal

ompute the weight of the steel in the
barae

Compute manhours required to assemble
barge

L Input crew cost as function of DWT
Table lookup: Cost and weight of outfitting
the barge and the monthly crew wages

16



Sum the costs of construction labor, steel,1
& outfitting as a monthly payment with 25 '

year life and 15% discount factor & add crew
costs to determine fixed monthly cost for
the barge-

For the chosen activity (1-1.P.H.), look-up: Aft
the resistance of the fully-loaded barge

Look-up: tug bollard pull as a function of
velocity and select the minimum size (H.P.)
Eug able to pull the fully-loaded barge at
85% power at 1 mph faster than the chosen
velocity

Compute the velocity of the same tug pulling.
an unloaded barge

Look up: the fixed costs (monthly) and
variable costs (operating hour) of the
selected tu ____ _

Input the information on this tug barge
combination to a file for transfer to
the Commodity Flow Program

Re urn to
SRepeat for each desired loaded velocity

Re~urnto
peat for each size barger

Lass file to fleet Allocation Program

Fleet input: network data, link lengths and
Icurrents, node names

Input: Average available depth (wet &
dry season) as a function of vessel draft
and dredging or_ each link

Input: Commodity flow data; O-D, monthly
flow (tons), load factor, fixed delay at

Ithe nodes, node cargo handling rates

Compute one-way loaded travel time
for the selected velocity (wet & dry)

S 4
17



Determine the numer of barge simul

taneously transferring 
of cargo at the

origin and at the destination

Compute the unloaded travel time for a
specific barge-tug combinationF.,obok up: the miniinuri average available
depth along the route as a function of
barge fully loaded draft and the amount
of dredging

- ICompute the capacity of the barge at
this average available depth & load
.factor

Compute the number of barges simultan-
eously in transit

lCompute monthly tug operating hours

Add up the required number of tugs in
transit and the number of barges in

ransit and at port

Add vessels to account for maintenance
and reserves

ICompute variable tug fleet costs (monthly)

Compute fixed tug-and-barge-fleet costs
I(monthly)

Repeat for wet and dry season

L ompute annual fleet costs

1 epeat for each tug-barge combination

1Repeat for each loaded velocity

Sort tug-barge combinations by minimum
fleet cost -

18



L Printout least expensive combinations

-Add fleet costs to running total for
each tuS-barjge combination

Repeat for each comrmodity flow

Printout final total for each tug-barge
combination for fleet serving all
commodities

L
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are next calculated to permit summation of construction
cost, crew, and other fixed operating costs to compute
total fixed monthly cost of a barge.

Using input resistance data, speed/resistance
relationships are obtained from which bollard push or
pull is computed as a function of velocity. This serves
to select the minimum size (HP) tug able to push or pull
the fully loaded barge (or barge train) at the chosen speed.

Next the velocity of the saem tug pushing or pulling
an unloaded barge (or barge train) is determined.

Tug fixed and variable costs are next computed. The
resulting combination and its operating performance (DWT,
velocity, etc.) are then transferred to the Commodity Flow
and Fleet allocation program. The above is repeated for
the whole range of desired loaded velocities, barge size, and
barge dimensional combinations until all possible acceptable
parameter combinations have been exhausted. The results of
the tug-barge design and cost model thereby provide the whole
range of tug-barge and self-propelled barge performance and cost
inputs required to determine the optimum vessel allocation
and therefore fleet determination to each trade route.

This cost model can be used to determine the performance
and cost of inland water barge operations under the desired
conditions of service. It similarly serves to derive the
required design, performance, and cost parameters of the
associated tugs.

Barge Tow Performance

Barge tow performance involves the following factors:

1. Resistance of barge (or flotilla) as a function
of speed, length, beam, draft...

2. Push (tow) generated by towboat as function of
size, BHP, speed...

3. Environmental effects on above factors such as
waterway depth, width, current, and wind.

At constant speed, the resistance can be computed as
follows:

EP = Eff. Push of towboat = Resistance of barge (flotilla)
= R in pounds force (still water)

20



R = 0.07289e1 .46/(D-H) 2 H0.5 + (50/W-B)L0.38B 1.19

where

D = Waterway depth in feet
H = Barge (flotilla) draft in feet
S = Still water speed in mph
W = Width of waterway in feet
B = Beam of barge (flotilla) in feet
L = Length of barge (flotilla) in feet

EP = 31.82 HP - 0.0039 HP + 0.38HP x D - 172S - 1.14S - HP

where

HP = Brake Horse Power (operating)
A = Total Desk Area of Barge (flotilla)

* In addition to resistance tow must overcome or is
assisted by slope drag. Force Rd (incline force)

* Actual speed must also be corrected for water flow
velocity Sw and EP for Rd

EP = R(s*...) + (-1)6+1 Rd 6 = 1 upstream
6 = 0 downstream

Over ground tow speed ST

ST = S* + (-1) 6 SW

Similarly the effects of channel width and depth must be
considered as shown in Table 7.

Effects of channel width and draft are great as B
only slightly larger than H and W only slightly larger than B.

But:

- Channel deepening decreasing returns to scale
(no RTS after D > 4H)

- Channel width no RTS beyond W > 2B

Channel width and depth costs must be included in economic
analysis of transport costs and benefits.
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TABLE 7 Joint Effects of Channel Width and Depth on Line-Haul Costs per Ton-Mile*

Width (Feet)
Depth (Feet) 150 200 250 300 350 400 450 500 550

12 23.71 1.21 1.07 1.03 1.00 0.99 0.98 0.98 0.97

18 19.64 1.02 0.90 0.87 0.85 0.84 0.83 0.83 0.82

24 18.11 0.94 0.83 0.80 0.78 0.77 0.77 0.76 0.76

30 17.05 0.88 0.78 0.75 0.73 0.72 0.72 0.71 0.71

36 16.22 0.83 0.74 0.71 0.69 0.68 0.68 0.67 0.67

42 15.52 0.79 0.70 0.67 0.66 0.65 0.65 0.64 0.64

48 14.91 0.76 0.67 0.64 0.63 0.62 0.62 0.61 0.61

* H = 8.5; B = 144.8; A 116,825; HP = 4,500.



Oceangoing Tug-Barge Systems (OGTB)

Recent advances in push-tow linkage technology have resulted
in oceangoing barges being developed capable of carrying large
cargoes (more than 85,000 dwt) of various types (petroleum, oil,
dry bulk, wheeled, and containerized) at moderate speeds (up to
thirteen knots) in either transoceanic or coastal trades. Such
services now operate along the U.S. East and West Coasts, in
U.S.-South American trades, in the West Coast-Alaska trades,
and more. The transition from the small deck barges shown in
Figure 4 to ship-like ocean/coastal capable pushed-towed OGTBs
shown in Figure 5 in just two decades is remarkable. In any
case, the OGTBs of today not only are as capable as ships of
equivalent size and speed but they exhibit the added advantage
of separable propulsion and cargo units. Furthermore there are
advantages due to the lower capital cost of OGTB systems as
compared to ships of equal capacity and performance as well as
their lower loaded draft, which is usually only 65-75% of that
of a comparable ship.

Many modern OGTBs have linkages that give them the same
capability as ships of the same size and speed in transocean,
coastal, or inland operations. It is this linkage that also
gives them the added flexibility that is the result of separate
propulsion and cargo components. Such versatility results in
significant advantages over ships in operational flexibility.

Operational Flexibility

The primary advantage of propulsion and cargo unit
separability is the ability of OGTBs to operate in a drop-and-
swap mode. In this method of operation the tugboat drops off
the barge at a port to be unloaded and then proceeds indepen-
dently or with an empty/loaded barge to another port or operating
area. This allows the costly tug and its crew to be utilized
more efficiently since they will be spending more time transporting
cargo rather than awaiting cargo operations. On the other hand,
in many commercial operations, this also results in lower barge
utilization since it has to await the return of a tug before it
can be moved. This lower barge productivity may make drop-and-
swap operation uneconomical in commercial trades where port times
are short compared to sea times and/or where only a few large
OGTBs or ships can handle the cargo movement requirements.

Ocean-going tugs and barges make up a major component (40%)
of our U.S. flag domestic fleet capacity.
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FIGURE 4

Typical Small Pull-Towed OGTBS: Tugs
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FIGURE 4 (continued)

Typical Small Pull-Towed OGTBs: Barges
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FIGURE 5 (continued)

Source: Seabulk Corporation
Company Brochure
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Some of the last statistics point out a very important
trend. More and more of the coastal liquid bulk traffic is
being carried in barges. OGTBs, especially those of the
mechanically-linked variety, have the same operating capabilities
as the ships they replace. Others, such as loose-linked push-tow
type barges, have at least ship-type capabilities in coastal
trades.



Description of Various OGTB Systems

In this section many of the OGTB systems currently in
use, operation or under active development will be discussed.
Each system will be first described and then evaluated with re-
spect to its commercial and military potertial. The systems will
be presented in the chronological order of their development.
That is,

A. Pull-Towed OGTBs: Tug-barge systems designed for towline op-
eration orly

B. 1st Generation Push-Towed OGTBs: Tug-barge systems primarily
designed for offshore work on a towline, but the barge will
usually have a stern notch with the intention of the tug
pushing in rivers, sounds and during good weather, in the
open sea.

C. 2nd Generation Push-Towed OGTBs: Tug-barge systems primarily
designed for offshore work with deeper notch and hardware to
permit the tug to push over half the time while offshore.

D. 3rd Generation Push-Towed OGTBs: Tug-barge systems designed
to permit the tug to push 100% of the time. *

These 3rd generation systems can be further sub-categorized
with respect to their type of linkage. Specifically, they
car be divided into rigid mechanically-linked (or
integrated), semi-rigid mechanically-liked (or articulated),
flexibly-linked, and loosely-linked systems.

Information additional to that given below can be obtained from
the system operators, owners, or designers listed in Table 8.

Pull-Towed and 1st Generation Push-Towed OGTBs

Description and Commercial Potential

Most of the smaller and older barges were designed for haw-
ser towing in which the barge follows the tug on a wire that is
controlled by a winch on the after end of the tug. Some of the
newer barges have been provided with a shallow stern notch which
allows the barge to be push-towed in sheltered areas. These 1st
generation push-towed OGTBs can be maneuvered much more safely in
and out of port than hawser towed systems.

Although most existing OGTBs are of the pull-towed type be-
cause they were built prior to the development of the more so-

* This categorization' of 1st, 2nd, and 3rd generation
push-towed OGTBs was first presented in Wright (1973).
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TABLE 8

OGTB Owners, Operators and Designers

Pull-Towed and lst Generation Push-Towed OGTBs

F Crowley Maritime Corporation
One Market Plaza
San Francisco, CA 94105
(415) 546-2500

Foss Launch & Tug Co.
Division of Dillingham Corp.
660 West Ewing Street
Seattle, WA 98119
(206) 281-3800

McAllister Brothers, Inc.
17 Battery Place
New York, NY 10004
(212) 269-3200

2nd Generation Push-Towed OGTBs

Deep Notch Design

Bulkfleet Marine Corporation
4600 Post Oak Place
Suite 161
Houston, TX 77027

U (713) 840-1100

Interstate & Ocen Transport Co.
Three Parkway
Philadelphia, PA 19102
(215) 864-1200

Notchless Design

Krupp International, Inc.
Plants Division
550 Mamaroneck Ave.
Harrison, NY 10528[(914) 381-2000

3rd Generation Mechanically-Linked OGTBs

Breit/Ingram Design

Tug Barge Systems Inc.
(An Ingram Company)
4100 One Shell Square
New Orleans, LA 70139
(504) 588-2400
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TABLE 8 (continued)

CATUG DESIGN

Hvide Shipping Incorporated
1900 S.E. 17th Street Causeway
P.O. Box 13038
Port Everglades Station
Fort Lauderdale, FL 33316
(305) 527-1712

ARTUBAR DESIGN

ANDUL Engineering Inc.
2801 Sombrero Blvd.
Marathon, FL 33050
(305) 743-6800

Transway International Corporation
747 Third Avenue
New York, NY 10017

(212) 371-6464

Sea-Link Design

L.R. Glosten & Associates, Inc.
610 Colman Building
811 First Avenue
Seattle, WA 98104
(206) 624-7850

3rd Generation Loosely-Linked OGTBs

Bludworth Design

Mr. Robert Bludworth
Bludco Barge and Towing, Inc.
P.O. Box 12424
Houston, TX 77017
(713) 644-1595

Breit & Garcia Design

Belcher Towing Company
P.O. Box 011751

L. Miami, FL 33101
(305) 858-3400

Breit & Garcia
441 Gravier Street
New Orleans, LA 70130

r (504) 581-5636

L
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TABLE 8 (continued)

CABLE-LOC

ANDUL Engineering, Inc.
2801 Sombrero Blvd.
Marathon, FL 33050
(305) 743-6800

3rd Generation Flexibly-Linked OGTBs

Barge-Train Design

Barge Train, Inc.
555 E. Ocean Boulevard
Long Beach, CA 90802
(213) 436-0218
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phisticated push-towed OGTB designs, there are still reasons for
their construction today. As explained in the next chapter, they
are especially suited for short distance trades such as the move-
ment of oil from East Coast refineries to nearby metropolitan
ports or the movement of containers from major to minor ports.
Barges used in this type of trade are shown in Figure 6.

Pull-towed systems also are the most flexible. They allow
any tug of sufficient power to pull any barge or pair of'barges
in tandem. This enables separate ownership of tug and barge
fleets which may provide economies due -to specialization. This
flexibility is also important to large multi-purpose fleet
operators who must operate construction equipment barges, RO/RO

barges, container barges, train barges, tank barges, pipe barges,
and Arctic resupply barges, all with the same tugs. Pull-tow op-
eration is a necessity in some of these operations since the line

of sight from the tug's pilothouse would be blocked by the cargo
during push-tow operation.

2nd Generation Push-Towed OGTBs

Deep-Notched Designs

Before the recent development of the 3rd generation
- loosely-linked OGTB designs, many coastal tankship operators, es-

- pecially on the East and Gulf Coasts, pushed their barges with
2nd generation linkages. Amost all of these designs consisted of
the tug pushing the barge in a deep stern notch while tensioned
by cables to prevent separation from the barge. Such systems
allowed push-towing more than 50% of the time. However, since
the development of the loosely-linked designs, very few coastal
operators are constructing 2nd generation designs except for
those with linkages that allow pushing at least 90% of the time
and so are approaching 3rd generation status.

A representative of these new 2nd generation systems is
L shown in the Interstate and Ocean Transport patent drawings

presented in Figure 8. This system uses a pin with a hemisphe-
rical convex frontal surface that fits into a corresponding con-

L. cave hemispherical surface in the barge notch to restrain heave.
Additionally, the linkage uses chain cables that provide the ten-
sion that prevents tug and barge separation. Relative roll be-
tween tug and barge is prevented by fenders installed at the af-
ter end of the tug. This linkage allows the tug to remain in the
notch in up to nineteen foot seas although voluntary separation
normally occurs when 12-15 foot seas are expected. Interstate
has three barges (Ocean 262, Ocean 190, and Ocean States) and
three 5600 HP tugs (nterprise, Honour, and Valour) fitted with

L
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Modern Pull-Towed OGTB System

Modern lst Generation Push-Towed OGTB System

FIGURE 6

Source: McAllister Brothers, Inc.
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FIGURE 7

Crowley TMT Tri-Deck RO/RO Barge

Source: Trailer Marine
Transport Corp.
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FIGURE 8
Patent Drawings for I.O.T. 2nd Generation

Linkage
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this linkage. One of these OGTBs operating with this linkage is
shown in Figure 9. Additionally, two rew single-skin 20,000
DWT tank barges currently under construction for this company
will be equipped with it. The linkage should be less expensive
to install than most of the 3rd generation designs and provide
almost the same capability.

Another deep-notched 2nd generation linkage system has been
recently developed by Bulkfleet Marine Corporation, a subsidiary
of McAllister. At least two and possibly five 25,000 DWT tank
barges are expected to be built with this linkage. As shown in
the preliminary line drawings of Figure 10, the tug is
maintained in the close fitting notch by two sets of tensioned
cables, one pair leading from the tug's forecastle and the other
pair from its stern deck. Linkage forces are distributed over a
wide area of the notch through an extensive system of fenders so
that the system may operate in 12-13 foot seas without
difficulty. In greater sea states the tug must separate from the
barge. The first two tank barges will be powered by 7000 HP MAN
medium speed diesel engines and are expected to average 12 knots
in their Gulf Coast service.

Other barges with 2nd generation linkages are noted in Ap-
pendix B. As explained in the next chapter, it is not expected
that many new systems will be constructed with this type of
linkage. Some pull-towed systems, however, may be retrofitted
with a 2nd gereration linkage since it provides these OGTBs with
the advantages of push-towing for the majority of operating time
at little cost. This has been the case with the Crowley Maritime
tank barges U50-1 through L50-5 on which deep notches were
installed in the last year to allow them to be almost continuous-
ly push-towed on their West Coast and Pacific river trades.

Notchless Design

The SEEBECKWERFT 2nd generation linkage of A-G Weser, a
subsidiary of Krupp International, Inc., is included here even
though it is not of American origin because it has some features
that make it of commercial and military interest. The linkage as
shown in Figure 11 is different from the other 2nd generation
lirkages in that it does not require a barge notch. Instead, the
tug has a double roller fendering head at the bow that car either
rotate or roll up and down in a semi-cylindrical slide that is
attached to the barge stern. This linkage allows the tug to
roll, pitch or heave freely, yet retain its own buoyancy so there
is no tendency for the tug to become submerged at the stern or
lifted out of the water. The tug is kept in the slot by
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FIGURE 9

I.O.T. 2nd Generation PUSH-Towed OGTB

Source: Interstate and Ocean Transport
1978 Company Brochure 3
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FIGU*10

Bulkfleet Marine 2nd Generation OGTB System
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FIGURE 11

Seebeck 2nd Generation OGTB System

Source: A.G. Weser Seebeckwerft Brochure
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tensioned cables that lead from a twin-head towing winch on the
after part of the tug to the corners of the barge stern. The
lack of a notch also allows the tug to be used as an active rud-
der since it can push at an angle with respect to the barge
centerline.

The reason that this design is included here is that it
provides the ultimate in tug and barge interchangeability with
push-tow operation. Any tug having the fender installed can push
any notchless barge that has the slot installed. The cost of
such an installation for an OGTB with a 20,000 DWT barge pushed
by a 5000 HP tug is estimated by the local distributer to be ap-
proximately $350,000.

Although this system has never been used in U.S. trade, it
has been successfully operated by several foreign operators. It
is very useful for coastwise service where seas no greater that
state seven will be encountered. The only apparent disadvantage
that this design will have compared to a deep notched 2nd genera-
tion OGTB is that it will likely develop greater linkage drag and
so will require more horsepower to be propelled at the same
speed. The local distributor believes that this is probably not
the reason for its lack of acceptance in this country. It is
more likely due to its precise fabrication requirements and its
foreign origin. Nevertheless, it seems economically beneficial
for retrofitting on pull-towed barges that operate on coastal
trades.

3rd Generation Mechanically-Linked OGTBs

There are currently three mechanically-linked OGTB system
designs being used in U.*S. trades at this time. Two, the
Breit/Ingram and CATUG, have rigid linkages. The third, the
ARTUBAR, has a semi-rigid linkage. Additionally, another
semi-rigid design, SEA-LINK, is being used by a foreign operator
in coastal service. A summary of the particulars of the U.S.
flag mechanically-linked OGTBs is presented in Table 9. More
detailed information about their design and their commercial and
military potential is presented in the following subsections.

Breit/Ingram--Rigid Linkage Design

Description: The Breit/Ingram design was the first to be used in
U.S. flag trades after Car-Port and SEA-LINK had left the scene.

The linkage system is similar to the Car-Port in that the tug is
rigidly wedged into the sides and bottom of the barge stern
notch. However, the Breit/Ingram design has the additional capa-
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. TABLE 9

U.S. Flag Third Generation OGTBs

Linkage Barge EI.: Dimensions (LxBcD): Tug-Barge: Tug-Barge: When Built: Where Built: Owner/
Design Type/ Tu1 ' Tug Draft nP/Design speed Tug Tug Operator

Service Barge Barge Length DWT Barge Barge

raconite Presque Isle 140.33'x54.0'x31.25' 29' 14,940/lGmrph 12/73 Halter Marine Crocker National PBanV
Breit/Ingram Dry Bulk/ Presque Isle 974.5'x104.58'x46.50 1000' 52,000 " Erie Marine U.S. Steel

Great Lakes I 1

rClean Products Martha R. Ingram 145.84'x46.0'x30.25' 37'5" 11,12R/14.1 Kts 7/71 Southern Shipbuilding Ingram Corp.Breit/Ingram Tank/Ocean IOS 3301 584.5'x87.01x46.33' 620' 36,500 3/71 Alabama Drydock

Clean Products Carole G. Ingram 145.84'x46.0'x30.25' 37'5" 11,128/14.0 Kts 3/72 Southern Shipbuilding Ingram CorpBreit/Ingram Tank/Ocean lOS 3302 584.50'x87.0'x46.33' 620' 37,500 Levingston Shipbuilding

Rice-Phosphate Valerie F 150.67'x54.0'x34.0' 30'8" 16,000/15.5 'ts 12/76 Southern Shipbuilding
Breit/Ingram Dry-Bulk/Ocean Valerie F 620.0'x85.0'x45.0' 656' 25,000 Maryland Shipbuilding

Breit/Ingram Fertilizer Jamie A. Baxter 125.0'x45.0'x27.75' 32' 7200 /12.5 Kts 6/76 Peterson Builders C.F IndustriesDry-Bulk/Ocean CF-1 500.0'x75.25'x46.5' 600' 22,500 12/77 Avonsdale Shipyard C n

Oil Tank/ Seabulk Challenger 116.08'x90.44'x38.42' 37' 14,000/15.5 Kts 1/75 Galveston Shipbuilding Hvide Shipping/CATG Ocean SSC-3901 .f581.0'x95.0'x46.0' 629' 35,000_ (Kelso Marine) Shell Oil

Chemical Seabulk Magnachem 116.08'x90.44'x38.42' 40'1" 14,000/15.5 Yts 2/77 Galveston Shipbuilding Hvide Shipping/CATUG Tank/Ocean SSC-3902 582.17'x95.0'x52.0' 615' 40,000 (Kelso Marine) Diamond Shamrock

Superphosphori Two or Three 126' 5"x90'4"x39' 36' 18,200 /15.5 Kts 80+ Avondale Shipyard Occidental OilCATUG Acid/Ocean Systems to be 626'6"x99 x5' 677'10" 4i,250
O TNamed I 67 1

CATUG Oil Tank/ Two Systems to be 127'7"x90'4"x39' [40'6" 18,200/15.5 Kts Halter MarineOcean Named 645'x95.0'x61.6" 699'4" 47,075 80-81 Bethlehem Steel Anerada fes

Oean GR Mrdorf 140'x4'x41'6" 05'6" 7,500/-16 Kts 79-80 Marinette Marine Coordinated
(2-units) Barge Names Unknown 16450(165 40' s Seatrain Shipbuilding Caribbean Transport

containerR

58 cars)



bility of rapid emergency tug-barge separation and safe indepen-
dent tug operation. The details of the linkage system are shown
and explained in Figure 12.

In addition to the particulars given in Table 9 about
U.S. flag Breit/Ingram OGTBs in operation, the following informa-
tion is of interest:

The Martha R. Ingram/IOS 3301 tank OGTB has six product segre-
gation with fourteen epoxy coated tanks. The barge can be
discharged in less that 24 hours by the use of six deep-well
pumps that can pump a total of 20,000 Bbl/Hour. The barge has
a 800 HP bowthruster and the tug has twin controllable-pitch
propellers.

The Carole G. Ingram/IOS 3302 tank OGTB has four product segre-
gation with twelve epoxy coated tanks. The barge can be
discharged in less than 24 hours by the use of four deep-well
pumps that can pump a total of 20,000 Bbl/Hr. The barge has a
800 HP bowthruster and the tug has twin controllable-pitch
propellers.

The Jamie A. Baxter has two 40-ton gantries with clamshell
buckets onboard which are capable of unloading two separate
grades of cargo (phosphate fertilizer) simultaneously. The
25,000 tons of cargo can be unloaded into barges on either or
both sides of the vessel in a total of 17 hours.

The Valerie F has four center holds designed to self-unload
phosphate rock with four cranes and eight wing holds designed
for rice carriage on backhaul voyages. These holds can be
discharged via four spouts at a rate of 300 LT per spout per
hour.

Considerable other information about the Breit/Ingram design is
provided in Hukill (1972) and (19 7 4), Pickersgill (1973), MARINE
ENGINEERING/LOG (1976a),- and SHIPPING WORLD AND SHIPBUILDER
(19714b).

Commercial Potential: This design was an early commercial
success. Since the construction of the Martha R. Ingram/IOS 3301
in 1971 four other systems have been put in U.S. trade, the
latest being delivered in 1977. Additionally, three systems
have been put into foreign flag service. One of these, for Japa-
nese operation, consists of two tugs and six barges which are
used in two drop-and-swap mode trades. This proves the ability
of the design to operate in the drop-and-swap as well as integral
mode. Also, one foreign flag system has the tug designed for
high speed independent operation for salvage work. This proves
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PUTTING IT TOGETHER...
The barge portion of the unit is built with a

large notch In the stern into which the forward
two-thirds of the lug fits with a minimum of
clearance. Within the confines of The notch on
the barge are two large box girders tapered a
the stern end.

There Is a hydraulic ram on the tug's bow,
and aft on each of its sides are large wedge-
shaped receptacles, Integral parts of the entire
hull. These wedge-shaped structures are lined
with steel pads mounted on blocks of laminated
elasticized material.

The taper of the barge's box girders fit the
tug's wedge structures and are pulled by the
hydraulic ram to a predetermined point that
provides the required preloading to keep the
lug motionless in relation to the barge.

The tug enters the notch under Its own power
and goes forward until grounded on the bottom
of the notch. The hydraulic ram extends forward,
locks to a structure on the barge and then
retracts, pulling the tug wedges into a solid
connection with the barge's box girders.

To detach the tug from the barge, the-
foregoing procedures are reversed. Disconnect
time generally Is accomplished In less than two
minutes, and the entire operation Is handled
by one man operating a control console on
the bridge.

FIGURE 12

Source: Ingram Ocean Systems Title: Breit/Ingram Linkage
Company Brochure
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that the tug, although not conventional in bow shape, has the
flexibility to be used in non push-tow operations.

Currently no Breit/Ingram design OGTB is under contract or
construction. Internationally, this may be due to the general
downturn in ship construction; and domestically, it may be due to
the tougher competition from other designs. The Breit/Ingram de-
sign does have some disadvantages in addition to those generally
applicable to mechanically-linked OGTBs as discussed in Chapter
2. The primary disadvantage is that in order for the linkage to
remain rigid while withstanding ocean forces, the hull scantlings
have been designed heavier than for a comparable ship.
Specifically, the tank barges have bottom scantlings 6.5% and
deck scantlings 3.3% greater than those for a ship of equivalent
size. These scantlings are also 12% greater than for a simple
notched barge. These heavier scantlings, the five million pound
force hydraulic ram, and the complex tug bow and barge notch
lines make the linkage system quite expensive. These factors may
have led to the recent interest in the CATUG design for transoce-
anic trades and the new loosely-linked designs for coastal
trades.

CATUG--Rigij Linkage Design

Description: The CATUG design followed the Breit/Ingram linkage
by four years, the first CATUG OGTB being delivered in 1975. The
linkage is practically the inverse of the Breit/Ingram design.
That is, rather than having the tug bow wedged into a barge
notch, the CATUG has a protruding barge extension wedged between
a catamaran tug's twin hulls and under the connecting platform.
The details of the linkage are shown in Figure 13.

In the linkage, the CATUG uses a gathering type wedge fit,
in that the extension from the barge is tapered. Two tensioned
hydraulicly operated latches are provided on the tug foredeck
which engage adjustable sockets on the barge afterdeck. These
latches hold the tug on the barge extension and preload topside
and bottomside bearing points in compression. There are four of
these bearing points between the tug and barge units. Two are
between the top of the barge and the underside of the catamaran
cross structure platform, each off to the side. The other two
are beneath, between the barge extension and a ledge-like exten-
sion on the inside of the CATUG hulls. These bearing points are
surfaced with greenheart, a very dense and moisture-stable wood,
and prevent relative transverse movements of the hulls. Separa-
tion of tug and barge can be accomplished in less than two
minutes.
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SOURCEs Wallor (1972)

FIGURE 13

CATUG OGTB LINKAGE DESIGN
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In addition to the particulars given in Table 9.. about the
U.S. flag CATUG OGTBs in operation or under construction, the
following information is of interest:

The Seabulk Challenger tank OGTB has five product segregation
with eighteen epoxy coated tanks. The barge can be discharged
rapidly by five 4500 gpm diesel-driven deep-well pumps plus a
2500 gpm special products pump. The barge is equipped with a
920 HP bowthruster and each of the catamaran hulls of the tug
has a 17 foot propeller.

The Seabulk Magnachem is a special products tank OGTB and
thus has a sophisticated cargo arrangement to handle caustic
soda, chlorinated hydrocarbons, and solvents. The barge has
herent advantages in the CATUG design. The two principal
advantages resulting from twin vice monohull construction are (1)
it provides better propulsive efficiency and maneuverability due
to the wide spacing of the propellers, and (2) it results in

L. smaller transverse and vertical tug-barge interface loads and
barge rake torsional loads because the barge and, .tug rolling
periods are more closely matched. This second advantage allows
the tug-barge interface to be built with less reinforcement than
that needed in the rigid-linked monohull designs. The money
saved for this reason and because of the simplicity of the barge
extension compared to a notch will at 1-east equal the additional
cost that results from the complex catamaran hull construction
for the tug. Thus, the CATUG capital construction costs are
found not much different than those of monohull designs.

The CATUG design does have less flexibility than the
Breit/Ingram design. Its tug, although seaworthy, cannot be used
for towing or any other independent mission satisfactorily. The
barge could be towed independently if necessary, but it was not
really designed for such operation. Besides the above comments,
all the information concerning the commercial viability of
mechanically-linked OGTBs discussed in Chapter 2 apply.

ARTUBAR--Semi-RIgid Linkage Design

Description: The ARTUBAR (ARticulated TUg BARge) linkage design
was developed in the late sixties. However, it will not be until
late 1979 that the first ARUTBAR system will be in U.S. flag op-
eration even though a Japanese system has been operating since
1975. Reasons for this delay will be presented later.

The linkage is conceptually simple. It consists of' two
large transverse pins that are hydraulicly extended from both
sides of the tug's bow into corresponding sockets in the barge's
notch. The pins allow the tug to pitch in the notch so that the
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linkage forces are substantially smaller than those produced by a
rigid linkage design. Also, there are fenders installed at the
bow and side of the tug that prevent damage to the notch during
pin alignment. The pins may be retracted in seconds and the tug
and barge can be separated in any sea state. Additionally, the
system can be designed so that the tug can link with the barge in
up to 15 foot seas in just a few minutes. This is beyond the ca-
pability of the rigidly-linked designs. It should be noted that
several sets of sockets can be installed to match the normal
operating drafts-in ballast and loaded conditions. This will re-
duce the need for expensive ballasting equipment for the tug.
Besides *the pin linkage, the ARTUBAR design may also include
wing-wall skegs that make up the barge notch. Such wing-wall
skegs reduce" the barge's pull-tow frictional resistance by at
least 50% compared to barges with standard skegs. Details of the
ARTUBAR linkage including wing-wall skegs are shown in Figure
14.

The ARTUBAR linkage was originally designed to be installed
onboard the Gulfcoast Transit Company's Betty Wood/Marie Flood in
1972. However, when the operator learned that the U.S. Coast
Guard refused to reconsider its decision to require the tug to be
inspected and have licensed crews, he decided to build the tug
and barge with an ARTUBAR system without pins. It operates as a.
2nd generation push-towed system with tug and barge linked to-
gether by cables. However, in seas greater than twelve feet, the
tug must leave the notch and take the barge on a hawser.

I [ Currently there are two RO/RO OGTB.systems being built with
MARAD CDS funds for Transway International's subsidiary
Coordinated Caribbean Transport (CCT). The twin screw tugs have
a very high pilot house sightline, 59 feet above the water, to
allow good visibility over the light displacement RO-RO barge.
The tug-barge profile is shown in Figure 15. The barge has the
capability of carrying 165 40-foot trailers and 58 automobiles on
its spar, upper, and main decks and tank top. It is loaded via a
bow ramp and three side ports to the main deck and then through _
internal fixed ramps to the other decks. The barge is also
equipped with a 1200 HP bowthruster.

More information about the ARTUBAR design can be found in
Fletcher (1968), (1969), (1970), (1974), (1975), MARINE
ENGINEERING/LOG (1976e), and SHIPPING WORLD AND SHIPBUILDER
(1969)-

Commercial Potential: As the first units of this design will be
put in U.S. flag operation in 1980, their commercial potential in
U.S. foreign trades will only be learned later on. However,
there are some points that can be made concerning their commer-
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FIGURE 14

ARTUBAR Semi-Rigid
OGTB Linkage
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cial viability compared to the rigid-linked designs discussed
previously.

First, the ARTUBAR design should be significantly less ex-
pensive to construct than either of the two rigid designs. This
is primarily because the barge scantlings and, consequently, its
hull weight can be made quite a bit lighter. This is the result
of the ABS rules requiring that the scantling length be deter-
mined from two-thirds of notch length forward of the barge stern
to the barge bow rather than from the tug stern to barge bow as
required for rigid designs. Additionally, the ARTUBAR system
should be less expensive to. build because it is essentially made
up of a standard ocean-going tug and a deep notched barge with
only a hydraulic pin assembly added. The designer estimates that
the cost of such hardware for a 15-20,000 HP tug and a barge of
up to 60,000 DWT would be about $1,000,000.

The use of standard tug and barge units makes the ARTUBAR
more flexible than the rigid designs. The tug could be used for
any normal tug function including pushing or pulling (if towing
winch is installed). The barge, with wing wall skegs, is espe-
cially designed for good steerability with less than usual resis-
tance when pull-towed. Also, since the linkage connection is
made via pins only, any ARTUBAR tug could operate with barges of
various size and function. For example, the CCT tugs could oper-
ate with up to 60,000 DWT barges, if only slow speeds are
required. And, as the system can link in moderate 'seas, it is-
also more suited for drop-and-swap operations. The Japanese sys-
tem with two barges and one tug operates in this mode.

r. The ARTUBAR system does have the disadvantage of being more
expensive to operate than the rigid designs since its hull lines
are not as smooth. The additional resistance and fuel cost may
be as much as 10%, although this might be reduced substantially
if fairing flaps are added to smooth over the linkage. area.

SEA-LINK--Semi-Rigid Linkage Design

Description: The SEA-LINK linkage design was first proto-type
tested on some standard tugs and banges in the mid 1960's. At
that time, the linkage failed due to problems in fabrication and
design. After extensive analysis and investigation, an improved
linkage was developed that also restricted rolling movements be-
tween the tug and barge as well as yaw, sway, and surge which was
restricted in the original design. In 1973 this new linkage was
installed on a 1450 HP tug and three 800 DWT barges operated by
the San Miguel Corporation (SMC) of the Phillipines. This system
allows the tug to' push either one barge or two barges in tandem.
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The linkage was designed to approximate the ease of opera-
tion and rugged simplicity- or a railroad coupler. This is of in-
portance in the routine coupling and uncoupling of barge
flotillas in port as well as for emergency disconnect capability
for safety.

The linkage between tug and barge is provided by a pushing
frame hinged to the stern of the barge and pinned to the tug
amidships. The frame acts essentially as a double pinned hinge
with the hinge pin axes horizontal and transverse to the vessels.
The tug and barge can be separated by either manually orr hydraulicly releasing the frame from the barge or the tug.' The
connection between the barges is the equivalent of a single pin
hinge permitting relative pitch only. Thus, the barges must ei-
ther be at nearly the same draft for linkage or the barges must
be provided with a series of fittings at different heights. The
linkage as intalled on the SMC tugs and barges is shown in Figure
16.

More information about the SEA-LINK system can be found in
Glosten (1967), (1972), (1973), (1975), San Miguel Corporation
(1977?), MARINE ENGINEERING/LOG (1976d), and SHIPPING WORLD AND
SHIPBUILDER (1974d).

Commercial Potential: The SEA-LINK installation for the San -
Miguel Corporation has been so successful that additional units

L were recently added to the flotillas. The linkage is capable of
being installed on any conventional tug and barge, notchless or
not. The cost of the installation depends on the forces expected
which is a function of the sea states, speed of operation, and
barge size. The SMC linkage weighs about 30 tons and would cost
$100-150,000 to construct. It operates without difficulty in 12
foot seas. Costs for the linkage on larger barges designed to
operate in rougher seas are hard to predict, but the designer
feels. that systems of less than 8,000 DWT operating in non
trans-ocean trades would be economically feasible.

The system can also operate with two barges in tandem.
More barges are considered impractical due to the lateral bending
moments generated at the linkages in long flotillas of linked
barges. However, two tandem barge-operation has been successful
in the Phillipines and might be appropriate for certain coastal
trades in the United States.

SEA-LINK has not been successful in U.S. trades probably
because the proper conditions for its use were not found--rather
small barges operated at low speeds in moderate seas. However,
it is certainly an inexpensive system that allows 1005
push-towing in trades for which it is suited.
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3rd Generation Flexibly-Linked OGTBs

There is only one flexibly-linked OGTB system under devel-
opment in the U.S. at this time. Although not currently in com-
mercial use, it has sufficient commercial and military potential
to be mentioned here.

FLEXOR--Flexibly-Linked OGTB

Description: The FLEXOR linkage concept has been under develop-
r ment since the early 1970's. Although it is not used yet in com-
L mercial service it has been successfully full-scale proto-type

tested and is being used as the new U.S. Navy pontoon bridge
connecting device. The normal FLEXOR ocean-going installation
consists of up to four barges of up to 8000 DWT per barge, a bow
unit, and a tug unit, connected. to each other by a pair of
longitudinal steel/rubber pins called FLEXORs. The pins fit into
recepticles that have been' designed with a quick release guillo-

-tine mechanism. The FLEXORs have heads made of cast steel which
are separated by a urethane body interdisposed with steel plates.
This method of construction makes these devices extremely strong
and flexible. The body is pretensioned by cables connecting the
heads. The flexibility of the FLEXORs allow the different
components to have some relative motions in all degrees of free-
dom which prevents build up of excessive force at the linkage
area. Details of the linkage is shown in Figure 17 and artist
illustrations of how a commercial FLEXOR system might look is
shown in Figure 18. More information about the FLEXOR linkage
system can be found in Marriner (1968) and (1972), Barge Train,
Inc. (1971), (1973a), (1973b) and (1978), Appenbrink (1974),
Brown (1977) and Hautanen (1975).

Commercial Potential: The FLEXOR system has been developed for a
different type of commercial operation than that suited for the
loosely and mechanically-linked designs. Instead of being used
to push a single large barge in a point-to-point coastwise trade,
it has been designed to push a series of smaller barges (<8000
DWT) in a train type operation. In this type of trade the barges
would be dropped off and/or picked up at a series of ports during
a single voyage. The advantages of such a type of operation are
obvious. It has been used for quite some time on the great
rivers of this country. It allows trains of different types of
barges of various origins and destinations to be moved along theU coast. The barges could be owned by the consignor, consignee, or
barge company, and could be kept for storage as well,.
Essentially, FLEXOR allows the typical multibarge river system to
become ocean capable.
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4 . m ..

TYPICAL INSTALLATION

BARGE TRAIN, INC. FURNISHES FLEXORS AND FLARED CONNECTOR
PIPES COMPLETE WITH LATCH MECHANISM.

COMPRESSION &/OR SHEAR

BENDING & TENSION
SECTION THRU LATCH MECHANISM

TENSION

FIGURE 17

FLEXOR Linkage
Source: Barge Train (1971)
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250 X X 15 DRAFT BARGE

AT SEA WITH BOW UNIT

IN RIVER

FIGURE 18

Artist Drawing of FLEXORS in Commercial
Flexibly-Linked OGTB Systems

Source: Barge Train (1974)
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There are several reasons why the FLEXOR has not yet been
used in commercial trades. Probably the major one is that its
use demands a type of operation radically different fromthe usu-
al coastwise tug-barge operation. As the maritime industry is
very conservative, such novelty is slow to be accepted.
Additionally, in order to implement the barge train concept, sev-
eral barges have to be built concurretly for diffent shippers who
would be willing to coordinate their capital investments and
movements. This might be a very difficult task for most U.S.
coastal trades. Thus, FLEXOR might be first developed in a Great
Lakes-river or river-coastal trade which would allow river barge
systems to be moved on rougher waters.

3rd Generation Loosely-Linked OGTBs

There are several 3rd generation loosely-linked OGTB system
designs under development at this time. One has been in opera-
tion for a few years and others are being installed on or
contracted for new construction. The reasons for such a flurry
of interest in these types of-linkages are explained in detail in
the next chapter. But to summarize, they are being built because
they can be operated with 100% push-tow operation in coastal
trades at less capital and operating cost than for the
mechanically-linked systems and at little additional capital cost
than for the 2nd generation OGTBs.

Since these OGTB designs are so new, there has been essen-
tially nothing published about them in the professional journals
or the trade literature. Therefore, the information presented in
the following subsections has been obtained directly from the
designers or operators, either through telephone conversations or[ compary brochures/documents. Consequently, the data presented
may.not be complete for all 4d*igns, but it should be closely
representative of the type 'of linkages that are now under
development.

All of these loosely-linked OGTB linkages have the same
purpose: to reduce the tug motion in the notch so that separa-
tion of the tug from the barge will not be required in any sea
state expected during the voyage. Almost all of the designs uti-
lize the same principles:

(1) to restrict tug heave and pitch motion by the use of some
non-jamming restraining device at the tug bow and/or by the
use of frictional restraints (usually wedges) on the* tug's
sides,

(2) to restrict tug surge by the use of tensioned cables
connecting tug to barge stern, and

57



(3) to restrict tug roll, yaw, and away by closely fitting the
tug's lines to the notch shape so that these movements are re-
strained by fenders or wedges.-

Each design performs these functions in a different manner as
discussed in the subsections below. These descriptions will be
followed by a brief discussion of the commercial and military po-
tential of loosely-linked OGTB systems.

Bludworth Loosely-Linked OGTB Design

The Bludworth linkage design was the first of the
loosely-linked OGTB linkages to be put into operation. The first
unit, the Ponciana, began operations in 1972. Details of the
linkage are not available since the Bludworths are reluctant to
divulge any information concerning its design. However, it is
believed that the tug is held in the notch by tensioned cables

L and its movement is restrained by hydraulicly controlled wedges
located at the after end of each side of the tug. Additionally,
the tug is restrained from heaving by a frictional device on the
tug's stem that clamps onto a vertical rail located at the tip of
the -barge notch. This device is articulated so that the tug may
pitch at the bow.

There are currently five OGTBs operating with the Bludworth
linkage. The last two to be delivered, the Velasco and the
Plaquemine, are 22,000 DWT double-bottomed tank barges. Although
built for Dow Chemical they have been under a temporary charter
to Belcher Oil since August 1978. The operator claims that when
the barge is pushed by its 7000 HP tug, it has averaged 10.8
knots. The tugs and barges have never had to separate even when
experiencing twenty foot seas. The operator believes the system
capable of withstanding 30 foot seas without difficulty.

Currently two container OGTBs are being built by Union
Carbide with this linkage. The 11,000 DWT single deck barges
will carry somewhere between 200 and 300 thirty foot containers
from Puerto Rico to U.S. ports. These systems will operate with
5600 HP tugs in a 76 1/2 foot deep notch. Delivery is expected
in late 1979.

Breit & Garcia Loosely-Linked OGTB Design

The Breit & Garcia linkage design is the second of the 3rd
generation OGTB designs to be installed on new construction. The
linkage of this system differs from the other designs since the
tug's bow is not restricted against heave. .Instead, the tug bow
is fitted with rubber rollers mounted on- a horizontal axis to fa-
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cilitate relative vertical movement between tug and barge.
Additionally, the tug is secured to the barge notch laterally by
four hydraulicly operated laminated steel/plastic pads located on
either side of the tug, fore and aft of amidships, which mate
with matching units on the barge. Tensioning hawsers are led
from the barge wings via rollers on each of the tug's quarters to
hydraulic tensioning rams. These serve the dual purpose of hold-

ing the tug in position longitudinally and of providing the means
for transmission of stern power. It should be mentioned that the
tug is equipped with a towing winch and hawsers and is fully
certified for operating in the towing mode if necessary.

Two tank OGTBs are being built with this linkage design for
Belcher Oil Company. The profile of this system and some
particulars are given in Figure 19. The total cost for both
systems was approximately $50,000,000 and they are expected to
operate in the push mode 100% of the time on their coastwise
trades.

CABLE-LOC Loose-Linked OGTB Design

Recently E. H. Fletcher has developed a loosely-linked OGTB
design to be installed on new or existing OGTBs. The linkage de-
sign is shown in Figure 20. There it is seen that a
horizontal, cylindrically-shaped, constant-tension, energy ab-
sorption device is mounted on the tug's bow. This rubber device,
which is about seven feet long for a 1500 LT displacement tug,
transmits the tug's thrust energy evenly into a corresponding
horizontal concave cylindrical slot in. the barge notch. These
slots can be fabricated at several drafts to allow for different
ballast conditions. The tug and barge are held tightly together
by tensioned chains and the tug's sides are fitted with hydraulic
wedges to reduce vertical motions. The cost of the device to be
retrofitted on a 23,000 DWT. barge pushed by a 7000 HP tug is
estimated to be less than $250,000. Model basin tests have
indicated that this system should be capable of operating in the
push mode during any sea condition expected in its coastal trade.

Commercial Potential

The economic incentive for the development of - these
loosely-linked OGTBs is discussed in detail in the next chapter.
It is their ability to provide 100% push-tow capability at little
additional capital cost compared to pull-towed systems that have
made them so popular. However, since most systems have not
operated for a long period of time, it is not possible to really
evaluate the commercial potential of one system over another at
this time. Additionally, it is not known whether these systems
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SLICHtER TOWING COMPAN

PROF ILE J

PLAM

37,7D0 SDWT UNIT -55,000 SDWT IffITT

PRINCIPAL DIMENSIONS: PRI14CIPAL DIMENSIONS:

TUG: L.O.A. 167' TUG: L.O.A. 167'
-Bea 53' Beam 53'
Srft 25. Draft 25'

0- GRT 290 GRT 290

BARGE: L.O.A. 585* BARGE: L.O.A. 640'
Beam 92- Beam 105-
Depth 41, Depth 46'
GRT 213DO GRT 31000
T.P.I. 106 T-P- 135

SCOMBINED COMBINED
UNIT: L.O.A. 620' UIT: L.O.A. 675'

Beam 92' Beam 105'
Depth 41' Depth 46'

37,700 SOWT L141T '- 55,000 SDWT UNIT

SCARGO CAPACITY: (98%) CARGO CAPACITY: (9n7)

TSOWT 3727 1 SINT 553000

at 35 S.W. .6at 39' S.W.
r-4 >,Cubic Capacity 285,O00 Bbls Cubic Capacity 417,000 Bbls

0 C SPEED/CONSUMPTION SPEED/MNSUMPTION

0 T 12.0 knots/42 tons HVF plus 11.0 knots/42 tons H F pl s
- 2.5 tons diesel fuel 2.5 tons diesel fuel per

0 per day day

CLASSIFICATION: CLASSIFICATION:

TUG: ABS Class Al Ocean-Towing Service TUG: ABS Class Al Ocean-Towing
Service 1SICO (Solas 1960) IMC0 (Solas 1960)TUN

L &aInternational Load Line International Load Line

BARGE: U. S. C. G. Approved C TGE: U. S. C. G. Approved
ABS Class + Al Oil Barge ABS Class + Al Oil Barge

-PROPULSION MACHINERY: PROPULSION MACHINERY:

TUG: One B & W-type 7L67GF TUGi: One B A W-type 7L67GF*
7-cylinder, 2-cycle, maximum 7-cyl inder, 2-pycle, maxiimim 0

SO-T continuous rating 13,ID0 SHP continuous ratin 13,100 BHP E

'4-4E.~ > CO t 35 1 . atM 39 .1.P

AUXILIARY MACHINERY: AUXILIARY MACHINlERY:

TUG: Two 550 Kw. AC Generators TUG: Two 550 Kw. AC Generators
driven by Caterpillar diesels. driven by Caterpillar diesels.

-One emergency generator 135 Kw. One emergency gei-erator 135 V,
A.C. driven by Detroit Diesel. A.C. driven by Detroit Diesel.

1E: Two 150 Kw. generators driven BARGE: Two 11. Kw. oenerators driven
by Caterpillar diesels. Cargo by Caterpillar diesels. Cargope pump engines Detroit Diesels.

CARGO TANKS: CARGO TANKS:N

0
Ten. 5 Port. 5 Sthd. Ten. 5 Port. 5 Stbd.

10 Coating: InorgAnic Zinc Coating: Inorganic Zinc
Heating Coils: 2A Steel (1500 lin.ft. Heating C4ss 21' steel (450 in .

tank) ft. tank)
N ot Oil Heater:,"Vapor" 8.4 million BTU's Not Oil Heater: "Vapor" 111.3 villion

STU 's.
Up to 5 segregation availablde segreation
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FIGURE 20

-CABLE-LOC Loosely-Linked-

- En -3rd--Generation OGTB- System

Source: ANDUL Engineering, Inc.
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FIGURE 20 (continued)
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are truly capable of push operation without damage in all sea
conditions. Although they seem capable of withstanding between
twenty and thirty foot seas, it is still questionable whether any
or all of them could survive a major storm. This may not be of
concern to most of the operators since their coastal trades allow
their vessels to seek shelter when unfavorable sea conditions are
expected. However, this may mean that none of them are
trans-ocean capable or even suitable for some of the Northwest
Pacific trades. On the other hand, if these systems are capable
of operating in heavy seas, then it should be expected that they
would penetrate these trades in the near future. .

As for the cost of the linkage, it seems rather small,
probably less than $500,000. Additionally, all linkage systems
should not interfere in the use of the tug for independent
operation--for salvage, push-towing, or pull-towing. All of the
linkage systems allow the barge to operate at different drafts
without without major ballasting of the tug.
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OGTB COMMERCIAL ECONOMICS

In this chapter the pros and cons of OGTBs will be
discussed in comparison with ships. This will be followed
by a brief discussion of the economics of the different
modes of OGTB operation.

Economic Comparison of OGTBs with Ships

To compare ships and OGTBs with various linkages,
the economic advantages and disadvantages of each system are
compared. A summary of these comparisons is provided in
Table 10.

Manning Size

The crews onboard ships at the end of 1985 averaged
between 16-30 men. Although recently crew sizes have
decreased, few ships of over 1,000 GRT are manned with less
than 16 men. In fact the average manning of coastal vessels
of 20-30,000 DWT in U.S., European, and Japanese trades is
23 men now.

Mechanically-linked OGTBs are manned with crews of
approximately lw men. There are three reasons why these
systems, although Coast Guard inspected and certificated,
have substantially smaller crews than ships of equivalent
deadweight.

The first reason is that their enginerooms are highly
automated, typical of diesel tugs, so that they are classed
for unattended engineroom service. This means that only a
Chief Engineer, an Assistant Engineer, and another qualified
member of the Engineroom Department are normally required
for engineroom staff.

The second reason is that since the barges are classed
as unmanned for the purpose of freeboard reduction, no crew
is permitted on them for maintenance while underway. This
allows the deck department to be reduced to the Master plus
seven officers and men who are used primarily for underway
watch standing.

The third reason why these mechanically-linked OGTBs have
such small crews is because when they first came on the scene
the crews were either non-union or company union members.
Consequently, they did not pressure the owner to increase the
manning level to match the national ship union manning scales.
Additionally, they were permanently assigned to the same vessel
which increased their familiarity with the ship, resulting in
improved productivity and the need for fewer personnel. Later
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TABLE 10

Economic Comparison of OGTBs and Ship by
Cost/Operational Category

1ost/Operational Ship Mechanically- Loosely-Linked Pull-Towed

Category Linked OCTB OGTB OGT8

4aning Size Highest (20-30) Intermediate Lowest (7-11) Same as Loosely-
(13-17) Linked

Coast Guard Crew Most Same as Ship Few Requirements Same as Loosely-
Licensing Requirements Stringent (unattended Linked

Enqine Room)

Union Control Strong Weak Almost None " "

rver Manning

Crew Costs Highest Intermediate Lowest - -

Coast Guard Most Same as Ship Apply to Barge "
Inspection Stringent only
Reauirements

rreeboard Ship Rules 25% reduction for Sam. as Mechanically- S "
Unmanned Barge Linked OGTB

Construction Highest Somewhat Less Somewhat more Lowest
Costs (70-90%) than Than Pull-Towed

Ship OGTBs

?uel Cost at Least Intermedi&te (-5% Intermediate Greatest
a Given Speed more than Ship) (10-15% more than (-30% more than ship)

Ship)

operational Most safe About the same Somewhat less safe least Safe
Safety as Ship than mechanically

linked OCTB

Crgo Insurance
Cost Lowest About the same rrobably somewhat Hiohest

as Ship more than mechni-
I _cally-linked OGTB

Hull a Machinery Highest Somewhat less Somewhat more Lowest
Insurance Cost than Ship than Pull-Towed

OGTB

Protection a Indem-
nity Insurance Cost Highest Intermediate Intermediate Lowst

Maintenance & Repair Lowest Intermediate Intermediate Highest
(Not performed by cre __

Flexibility Least Little less Flexi- Little less Flexi- Most
ble than LIossely- ble than Pull-Towed

I Linked OGTM CrT_
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when other systems came into operation, the pattern of small
crews had been established so that the national unions accepted
them even when manned with their personnel. Besides, the
large unions probably have come to the realization that if
they attempt to inflate the crew sizes, the operators will
tend to invest in the loosely-linked designs which require
even fewer personnel.

Loosely-linked 3rd generation OGTBs and pull-towed OGTBs
have even smaller crews. Since their tugboats are uninspected
and usually under 200 GRT, there are practically 'no international
or Coast Guard regulations pertaining to their manning. Thus,
they can operate with two watches, usually of three men each,
on voyages of less than six hundred miles and three watches
on longer voyages. Consequently, crews range from 7 to 11 men.

To see how the different OGTBs and ships are currently
manned, the reader may refer to Table 11. There the manning
levels by rate are given for typical tank OGTBs and ships.

Coast Guard Licensing Requirements

Ships must have officers licensed in accordance with
Coast Guard regulations. The deck officer knowledge and
experience requirements differ somewhat as a function of
the gross tonnage of the ship. Likewise, the engineering
officer requirements differ somewhat as a function of the
type and size of plant.

Mechanically-linked OGTBs must also have licensed
deck and engineering officers. The Master and mate requirements
are now based on the combined gross tonnage of the tug and
barge, so that they are essentially the same as for equivalently
sized ships. Engineering officer requirements are the same
as those for diesel ship plants of the same horsepower.

Loosely-linked 3rd generation and pull-towed OGTBs
(including lst and 2nd generation push-towed systems) have
relatively few requirements for the crews if the tug is
less than 200 GRT. The deck watch officers must only be a
certified Operator or Second-class Operator of Uninspected
Towing Vessels. These Operators are required to fulfill
substantially less stringent knowledge and experience
requirements compared to the licensed officers onboard the
mechanically-linked OGTBs. The Coast Guard does not even
consider these certified men as officers. Engineers, if
included, require no license at all. The only requirement
on the crew overall is that 65% of the crew must be
certificated as AB or above. It should be mentioned that

many of the tug and barge operators, for the sake of safety,
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TABLE 11

Typical Manning Scales for Tank OGTBs and Ships

essel Type Loosely-Linked or
Typical Modern Chevron Gas Mechanically-Linked Loosely-Linked or Pull-Towed Tug-Barges

Tanker Turbine Tanker Tug-Barges Pull-Towed Tug-Barges (Voyages greater than
Department (Voyages less than 600 mi.) 600 mi.)

Deck aster Master Master Uninspected Towboat Uninspected Towboat

Licensed Chief Mate (3) Mates (2-3) Mates Operator* operator*
2nd Mate 2nd Class Uninspected (2)2nd Class Uninspected
3rd Mate Towboat Operator* Towboat Operator'

Deck Boatswain (6) AB's (4) AB' s or (3) AB's (3) AB's
Unlicensed (6)AB's (6) AB's

(2) Ordinaries

Engineering Chief Engineer Chief Engineer

Licensed (2) 2nd/3rd Ass'.t Ens. Chief Engineer (2) Ass't Engineers
(3) Assistant or Ass't Engineer

Engineers and QMED

Engineering Pumpman Chief Engineer (License

Unlicensed (3) QMED Engineer(No license Required) suggested but not re-

Oiler quired)
Ass't Engineer

(21 oilfeT/utilitY
Steward

Department Cook (2) Cook/ Cook/Steward Cooking done by Crew Cook/Ordinary Seaman
(2) Stewards Stewards

Others Radio Officer
(2) General Utility Radio Officer General Utility

(D/E)

Total 2 14-1. 11

'Requires Coast Guard Certificate rather than License



do hire licensed personnel and urge their crewmen to become
licensed.

Overall Crewing Costs

Given the above information concerning manning levels
and licensing requirements, it is apparent that ships cost
more to man. Mechanically-linked OGTBs cost probably at
least one half to man because they have crews that number
almost half that onboard the equivalently-sized ships. And,
loosely-linked OGTBs cost significantly less to man than
their mechanically-linked counterparts since they can again
reduce their crews almost by half. The crew that does remain
onboard has practically no licensing requirements and so can
be paid a lower average wage. One U.S. tug-barge operator
has estimated that he saved at least $600,000/year in crewing
expenses by having a loose rather than mechanical linkage in
his OGTB system. Such saving in crewing expenses certainly
provides strong incentive for many shipping operators to
invest in OGTBs, especially of the loosely-linked variety.

Construction Costs

The construction costs of large OGTBs (greater than 10,000
DWT) and ships of equivalent capacity and speed are compared
in relative terms. That is, the features that make one
system inherently different and more or less costly than
another is discussed. In addition, one shipyard's estimate
of the construction cost of the different systems is
provided.

Certainly, the cheapest systems to construct are the
hawser or pull-towed OGTBs. The tugs are the least expensive
of the powering units to build since they are of standard
designs that can be built at a great number of small vessel
construction yards and without Coast Guard inspection. As
these types of yards specialize in small boat construction,
they do not require expensive building docks or ways. This
allows their overhead costs to be significantly less than
those of multi-purpose shipyards. The barges, except for the
very largest, can also be built in specialized barge construction
yards. These yards also have rather low overhead costs since
barges, having little outfit material and machinery, can be
built with lesser skilled workers. Additionally, since pull-
towed barges can make only slow speeds, they can be designed
with very simple hull lines with very little curvature. This
means that most of the barge can be reduced to simple flat
plate and frame construction which allows for inexpensive
automated fabrication techniques. And finally the linkage
between the tug and barge is the cheapest of all systems,
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being only a towing winch and wire. For all of these factors,
pull-towed OGTBs cost the least to construct.

Almost as inexpensive to build are the 1st and 2nd genera-
tion push-towed OGTBs. The tugs for these systems are still of
standard designs. They require little additional hardware, pos-
sibly some extra bits and fairleads, for wires linking the tug
and barge during push-tow operation. The deeper notch systems
may also have some additional equipment to reduce heave or pitch
in moderate seas. 'As for the barges, their notch will make them
a little more expensive to build. But, the notch and other link-
age costs should not add more than a couple of percent to the to-
tal cost of the system.

The loosely-linked third generation OGTBs will be somewhat
more expensive to build than their 1st and 2nd generation
counterparts. The tug, although of basically standard design,
may require some special care in the fabrication of its hull form
so that it mates closely with the barge notch. The tug may also
require special modification to accommodate the machinery for the
linkage devices. The barge cost should also be a little more ex-
pensive to build than its 1st and 2nd generation counterparts
since its notch has to be built with closer tolerances to match
the tug bow. Its notch also requires considerable reinforcement
to accommodate the forces generated from operation at higher
speeds or from severe sea conditions. Also, since these
loosely-linked barges are normally operated at significantly
greater speeds, their hull forms will require more shape and cur-
vature to reduce hydrodynamic resistance, increasing their cost
even more. The linkage will also be substantially more
expensive. For example, in most systems the tugs will have some
caole/wire tensioning device to keep the tug snug in the notch.
Additionally, some type of friction device that dampens the tug's
motions in the notch is usually provided. The cost of these
equipments can range from $250,000 to $500,000. This is in addi-
tion to a towing winch which is usually also installed on the
tug for emergency pull-towing purposes or for increasing the op-
erational flexibility of the tugboat. Thus, though
loosely-linked push-towed OGTBs are built with uninspected tugs,
they are quite a bit more sophisticated and approximately 5% more
expensive to build than systems designed mainly for pull-towing.

The mechanically-linked OGTBs are sustantially more expen-
sive to construct than the other OGTBs. This is primarily be-
cause they come under all of the extensive construction
requirements inherent to all vessels inspected by the Coast
Guard. These requirements are designed to ensure that inspected
vessels are as safe as possible--but safety costs money. For
example, having redundancy in and/or a larger size of steering
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gear is certainly a nice safety feature, but it makes an
inspected tug more expensive compared to its uninspected
counterpart. Also, since inspected tugs have much larger crews,
they require more accommodation facilities, increasing their cost
more. And, since these tugs are designed for 100% push
operation, the visibility requirements of the tug's pilothouse is
based on the tug-barge combination. This may force the tug to
have a very tall pilothouse which may have to be compensated by a
costly ballast system to ensure adequate tug stability and
comfort. Additionally, the tugs are often of very non-standard
and sophisticated designs. The CATUG and Breit/Ingram designs
are certainly good examples of such sophistication. This results
in their cost being considerably higher than a standard design
tug with equivalent horsepower. For all of the above reasons, it
is apparent that the tugs of mechanically-linked OGTBs should be
considerably more expensive to construct than the the tugs of
other OGTBs.

The barges of semi-rigid mechanically-linked OGTBs should
not be much more costly than their loosely-linked counterparts.
They require only some additional expense for the engineering and
fabrication of the notch to ensure it is built to the close
tolerances required by the linkage.. The barges of rigid
mechanically-linked OGTBs should be somewhat more expensive to
build than those of their semi-rigid counterparts because they
must be built with heavier scantlings in accordance with ABS
rules. The linkage of any mechanically-linked system will cer-
tainly be a very expensive affair. The cost may range from
$1,000,000 for a semi-rigid linkage to more than twice that
amount for the rigid linkages. In all cases, the systems require
special hydraulics for establishing the linkage and some form of
quick release mechanism to provide emergency separation.
Certainly, all of the above considerations make the
mechanically-linked OGTB *systems considerably more expensive to
build than the other OGTB systems.

Ships, however, are the most expensive vessels to build.
Probably the major reason why they cost so much more to construct
than mechanically-linked OGTBs is because they are built in gen-
eral purpose shipyards. The lack of specialization of these
yards forces them to construct ships with higher overhead rates
than those available from the more specialized tug and barge
yards. This increased overhead seems to outweigh the linkage
costs incurred by constructing the vessel at a
mechanically-linked tug and barge. Even in the case that a ship
and a mechanically-linked OGTB with identical cargo handling
equipment and carrying capacity are built in the same yard with
the same overhead rates, there are some reasons why ships might
cost more to construct even though they need no expensive
linkage. First of all, since ship crews are almost double that
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onboard mechanically-linked OGTBs, ship accommodations will
be considerably more expensive. Secondly, ships cannot take
advantage of the 25% freeboard reduction allowed by the 1966
International Convention on Loadlines for unmanned barges.
This increases the depth and therefore the cost of weight
limited ships by a few percent. Also, ships cannot take
advantage of the less heavy scantlings allowed by ABS rules
for the semi-rigid mechanically-linked OGTBs. This increases
the ships' hull weight and cost by a few more percent.

And finally, another important consideration that makes
ship construction more expensive is the time value of money.
That is, tugs and barges can be built concurrently and
delivered several months earlier than a ship built in a
single yard. In this time of high inflation, such early
delivery may result in several hundred thousand dollars
reduction in capital interest expenses to both the shipyard
and the vessel owner.

It should also be mentioned that shipowners usually specify
considerably more sophisticated outfit equipment onboard ships
than that commonly used on OGTBs. For example, tank barges
usually have deep well pumps for their cargo handling equipment
while ships normally have more expensive internal piping
systems. Such "gold-plating" of ship outfit equipment
increases a ship's cost substantially without adding any major
real benefit - at least in the OGTB operator's point of view.
In any case, all of these factors combine to make OGTB
construction from 30% to 40% less expensive than ship
construction for vessels of similar deadweight capacity and
speed. The barge accounts usually for 40% of the OGTB cost.
Therefore a OGTB system consisting of one pusher tug and
three barges can often be built for 1.0-1.4 times the cost
of a ship with equal DWT than a single barge (depending on
size of vessels).

Fuel Expenses

The most fuel efficient way to move a given amount of
cargo at a given speed at sea is by ship. This is because
the ship's lines and propeller are designed to provide the
designed speed with the minimum engine power. Care is
taken to ensure that the hull form produces the least amount
of hydrodynamic resistance and provides good flow to the
propeller.

Rigidly-linked OGTBs are designed to have hull forms
similar to those of ships. That is, when linked together the
tug and barge lines are designed to join into smooth-like
lines. Although the match is not perfect, the hydrodynamic
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resistance of these OGTBs should be no more than 5% greater
than for a ship of equivalent size driven at the same speed.
Consequently, fuel expenses for these OGTBs should not be
more than 5% greater than for ships.

Semi-rigid and loosely-lirked OGTBs have tugs that resemble
the more standard tug forms. Thus, when the tug and barge are
mated, the lines of the two vessels do not match well, particu-
larly if there are significant draft differences between the two
units. This results in turbulence being generated at the linkage
area and in disturbed flow to the tug's propeller. These effects
might cause the resistance and power requirements of these OGTBs
to be up to 15% greater than for ships of the same size and
speed. This 15% figure is based on the model test results
presented in Robinson (1976). Since these tests were conducted
on rather crude forms, the increased resistance estimates may be
high. In any case, linkage fai-ing flaps can be designed to re-
duce this added resistance by several percent. Unfortunately,
practically no hydrodynamic model test results for currently
operating semi-rigid and loosely-linked OGTBs have been published
so the true amount of additional resistance caused by various
linkage designs is not known.

1st and 2nd generation OGTBs probably have even more link-
age drags than the deeper notched loosely-linked OGTBs when in
the push-tow mode. Unfortunately, there is again no hydrodynamic
resistance data available for these systems so the resistance. and
fuel consumption penalties incurred by.them can only be guessed.
Yet, at the slow speeds at which these OGTBs a-e usually
operated, this fuel penalty is probably not significant.

Certainly, the least fuel efficient OGTB system is the
pull-towed variety. Here, both tug and barge forms develop waves
so that the total wave making resistance of the tug and barge
exceeds that which would be developed if the tug pushed the
barge. Additionally, barge skegs required for barge steerability
and the hawser wire add frictional resistance drag. Thus, the
pull-towed tug barge syStem will usually require at least 25%
more power to pull than push th.e same barge form at the same
speed. Although considerable work has been done on reducing the
resistance of barge skegs, there has been little work on the re-
sistance developed by the total pull-towed tug-barge system. On-
ly crude resistance algorithms are available to provide the
tug-barge operator an estimate of what horsepower is needed for
moving a given barge tow at a given speed.

Given the above information about push and pull-towing fuel
efficiency, it is apparent that the fuel costs of 1st and 2nd
generation OGTBs depend on the percentage of time the' tug is
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pushing or pulling, fuel efficiency improving in proportion to
the amount of pushing. And, it should be remembered that due to
the control and handling difficulties involved, only barges of
less than 20,000 DWT are usually towed for ocean voyages and at
speeds lower than 10 knots. Higher speeds are impractical be-
cause of the severe frictional and drag resistances developed by
the pull-towed system.

Operational Safety

There is no doubt that pull-towed OGTBs are inherently less
safe than any other ocean transport system. The tug only has
tenuous control over the barge. If the tow wire is severed, the
barge may not be recovered before it is grounded or wrecked, par-
ticularly in bad weather. If the tug loses power, it may be run
over by the barge. And, if the tug has insufficient reserve
power, it may be dragged into trouble by the barge when seas or
winds are severe. Certainly, the tug captain has much less
maneuvering control over his barge when pull-towing rather than
push-towing.

In principle, mechanically-linked push-tow operation should
be as safe as ship operation. However, there are some
differences between the two operating methods. Ships may be con-
sidered safer in some respects because they are usually manned
with larger crews which can provide more emergency and
firefighting manpower. Also, ships usually are provided with
more extensive firefighting and ballasting/deballasting equipment
than that onboard unmanned barges. On the other hand, tug-barge
systems may be considered safer because their separability allows
either unit to be used as the lifeboat of the other unit in the
case it must be abandoned. As the damage or causes of damage on
tankships usually occur in the cargo section of the ship,
separability of the manned machinery section, the tug, may be
assumed to provide an additional safety margin.

The other push-towed OGTB systems may be considered 'a lit-
tle less safe than the mechanically-linked ones. This is because
the crew is smaller, providing less firefighting or other emer-
gency manpower. Also, since the tugs are uninspected they are
not subject to many of the more stringent safety equipment
standards pertaining to inspected vessels. Additionally, when
1st and 2nd generation systems are in the pull-tow mode, they are
subject to the same unsafe conditions as other pull-towed OGTBs.
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Maintenance and Repair Costs

The maintenance and repair costs of any ocean going vessel
will depend on the maintenance policy of the operator. The bet-
ter maintained the vessel, the less the casualty repair 'costs.
Maintenance can either be provided by the onboard crew or by
shoreside personnel.

It has long been the philosophy of ship operators to have
the personnel onboard do most of the ship's preventative and cor-
rective maintenance. This makes quite a bit of sense if the ship
is deployed on long voyages to ports far from the operator's home
base. Shipside personnel can then take care of almost any casu-
alty so that expensive repair delays away from home port can be
reduced to the minimum.

Tug and barge operators, on the other hand, have opted to
reduce their vessel crews to the minimum needed for operations.
They have found it economical to leave most maintenance to less
costly shoreside engineering personnel. This is a reasonable
policy when the OGTB system makes short voyages to ports where
shoreside personnel are readily available. If the maintenance
cannot be accomplished without delaying the sailing, shoreside
personnel are then sometimes embarked onboard the tug to accom-
plish tug maintenance. It should be remembered that since the
barge is normally classed as an unmanned vessel, no routine main-
tenance and repair can be done on it while underway at its un-
manned freeboard. This may not be a problem since practically no
barge equipment is used while underway.

Given the above arguments, it would be expected that main-
tenance and repair costs of ships and OGTBs would be the least
possible for their traditional trades. The question is raised
what happens to these costs if OGTBs are sent on long voyages
without additional maintenance crew or if ships are operated in
short coastal trades. It would seem plausible that OGTBs might
be insufficiently maintained by their small crews if they contin-
ually remain on long distance trades. This would result in ex-
pensive casualties and/or frequent scheduled maintenance delays.
Whether this is the fact may only be determined after systems
like the Occidental CATLJGs have operated for some time on trans-
oceanic trades. On the other hand, coastal ships might be quite
overmanned if adequate maintenance can be provided by less- costly
shoreside personnel as it is done for OGTBs. Whether this is the
case may be determined from the maintenance and repair history of
the large coastal OGTBs. But, since most coastal systems are on-
ly a few months old, it will be some time before it can be deter-
mined whether these OGTBs are adequately maintained to prevent
expensive casualties or deterioration in the long term.
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Insurance Costs

Marine insurance is made up of several different premiums:
cargo, protection and indemnity (P&I), and hull and machinery
(H&M). Insurance rates are determined by the underwriters, pri-
marily from the operators previous operating record.*
However, the different OGTB systems and ships have some inherent
differences that affect insurance cost. These are discussed
below.

First consider cargo insurance where premiums are ultimate-
ly based on the safety record of the vessel as well as the value
of the cargo. Since pull-towed OGTBs are inherently less safe
than other OGTB modes, cargo insurance premiums for these systems
are usually significantly higher, sometimes twice that for ships.
The push-towed OGTBs have, based on their good safety records,
cargo insurance premiums about the same as for ships.

Protection and Indemnity insurance is marine liability
insurance. It is predominately a function of the crew size since
the larger the crew, the greater the risk of a crewman being
injured. Since ships have the largest crews, they would have the
largest P&I premiums. Conversely, the uninspected tugs of
loosely-linked or pull-towed OGTBs have the smallest crews and
thus the lowest P&I premiums. The premiums for
mechanically-linked OGTBs would fall between those of ships and
uninspected tugs since their crews are of intermediate size.

Hull and machinery insurance protects the operator against
casualty or damage to his vessel's hull and machinery. Its pre-
mium is a function of the vessel's market value which is usually
a function of the its capital cost. Since ships have higher cap-
ital costs and market values than OGTBs, they usually experience
the highest premiums. It should be mentioned that H&M insurance
is also a function of the repair and maintenance policy of the
vessel. The better maintained vessels experience fewer
casualties resulting in lower H&M claims and premiums. Thus,
OGTBs with insufficient crews to maintain them could have such
severe repair problems that they will have larger H&M premiums
than other more costly and better maintained vessels.

It should also be added that pull-towed systems are also
subject to a tower's legal liability insurance. This insurance
protects the operator from any damage caused by the barge if the
tugboat loses control of it during a voyage. Its premium depends
on the safety record of the operator and the type of cargo.

* Since cargo insurance is paid by the shipper to protect him-
self against loss or damage of his cargo, its premium is based on
the shipper's rather than the operator's record. However, if the
shipper predominately uses a particular OGTB system type, his
cargo insurance premium will reflect the operating record of the
operator.
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Flexibility

Up to this point we have considered an QGTB as a system of
one tug and one barge operating in a shiplike mode, that is, with
the tug and barge remaining linked together at all' times.
However, OGTBs do have the advantage of being able to separate
the propulsion component--tug from the cargo component--barge.
This flexibility may be advantageous for several reasons. The
primary advantage is that it allows tug and barge systems to op-
erate in the same manner as truck tractors and trailers where the
propulsion component drops and swaps the cargo components. The
trades for which this type of operation is advantageous will be
discussed in detail.

There are several other reasons why tug and barge
separability provides useful system flexibility and cost savings.
For example, if either a tug or a barge of a system requires
repair, the other operating component can be utilized if there
are other interchangeable operational components in the overall
system available to be mated with it. Also, only the component
that requires repair will need to be drydocked for hull repairs.
This will result in significant savings if the small-sized tug
needs such repairs more often than the large-sized barge.

Separability also provides flexibility in the long term in-
vestment policy of the operator. It allows him to trade, scrap
or convert a barge if it becomes obsolete or unprofitable and re-
place it with one that can operate profitably with the same tug
unit. Or, the tug component of many of the OGTB designs can be
sold or operated as an independent ocean-gcing tug for
pull-towing, salvage, or other purposes. Certainly, such flexi-
bility allows the OGTB operator many more options than that are
available to the ship operator. It even allows separate owner-
ship of the tugs and barges.

It should be remembered that as the linkage design becomes
mo-e sophisticated, less flexibility is allowed by the system.
For example, the most flexibility is provided by pull-towed
OGTBs. Any tug of sufficient horsepower can pull any barge.
Additionally, since the tugboat is in front, it will not experi-
ence any of the pilothouse visibility problems incurred by the
push-tow operators when pushing barges with tall deck cargoes.
2nd generation and loosely-linked push-towed OGTBs are not so
flexible. Although the tugs and barges are capable of pull-tow
operation, the barges can usually only be pushed by tugs and
barges designed for their notches. The tugs and barges of
mechanically-linked OGTBs, except for the ARTUBAR system, are not
designed for pull-towing.- The the tugs are restricted to pushing
barges designed for their linkage system or to salvage
operations. But, even these systems have the advantage over
ships of having either the tug or barge as the lifeboat for the
other vessel in case of emergency.
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Overall Economic Comparison of OGTBs and Ships

After reviewing the comparison of the various OGTB *systems
and ships by cost/operational categories shown in Table 10, some
generalizations may be made concerning the trades for which a
particular system might be most appropriate. Such
generalizations are provided by vessel types in the paragraphs
below.

Pull-Towed OGTBs: These types of OGTBs are the least expensive
to construct and man but are also the least fuel efficient at
sea. Thus, they are most appropriate for trades with short dis-
tance voyages where sea time is not a large proportion of the to-
tal voyage time or where speed is totally unimportant as in the
transport of constructed facilities. In these trades the extra
fuel costs are outweighed by capital and crewing savings. These
systems are also the most flexible to operate since any
ocean-going tug of sufficient horsepower can be matched with any
barge. Thus, operators with large multipurpose tug and barge
fleets tend to favor this towing mode. It allows them to use the
same tug for towing cargo barges, for moving oversize construc-
tion equipment without visibility problems, and for salvage. If
necessary, they can charter in or out their tugs and barges from
or to other operators without worrying about the linkage match.

1st Generation Push-Towed OGTBs: These are basically pull-towed
OGTBs with the additional capability of push-towing with any
standard tug in calm waters. This ability to push in congested
waters rather than taking the barge on a short wire makes these
OGTBs much safer. If the hardware and/or shallow notch of these
systems does not interfere with the barge's operational
flexibility, it would seem reasonable that the greater safety
provided by these systems over pull-towed systems would be well
worth the investment. Thus, I would expect that most OGTBs
predominately operating in the hawser tow mode to be built as 1st
Generation OGTBs.

2nd Generation Push-Towed OGTBs: These systems are
transitionally between 1st generation and 3rd generation
loosely-linked OGTBs. That is, they allow more than 50% of the
sea voyage to be in push-tow mode but in severe seas, say greater
than eight to twelve feet, the tug and barge must resort to
pull-tow operation. Although these systems are more fuel effi-
cient than 1st generation OGTBs since they can push-tow for a
larger percentage of the voyage, such fuel savings would not war-
rant the extra costs for a deeper barge notch and a sophisticated
linkage in short distance trades. They also would not be useful
in moderate distance trades when heavy seas might often force the
tug out of the notch. This maneuver can be rather dangerous. So
for these and longer distance trades, it would probably be worth
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the moderate additional cost for installation of the new 3rd gen-
eration loosely-linked OGTB linkages, assuming that they allow
push-towing in all sea-states expected during a voyage. As con-
firmation of this hypothesis, one 2nd generation OGTB operator
has recently contracted for designs to convert his system into a
3rd generation loosely-linked system. It should also be realized
that 2nd generation OGTB linkages reduce the operational flexi-
bility of the barge since only tugs designed for the notch can be
used for push-towing.

3rd Generation Loosely-Linked Push-Towed OGTBs: These OGTBs al-
low considerable fuel savings over the previous designs since
100% push-tow operation is achieved. However, continuous
push-towing is obtained at the cost of a rather sophisticated and
expensive linkage system. Whether this extra cost is warranted
depends on how much can be realized in fuel savings. Since fuel
savings would be greater the longer the system is at sea, these
OGTBs are most suitable for long distance trades with rather
short port times. As these systems do require tugs and barges
specially designed to match each other and since there are no
designs that predominate at this time, the operator has little
opportunity to take advantage of the sdparability of his units
except in drop-and-swap mode operation. However, the tugs are
basically of standard designs and so could be used for
pull-towing if necessary. It should be mentioned that these
designs (Bludsworth, Breit/Garcia, Fletcher) have not operated
for very long so it has not been proven that they could be
operated in the push-mode in very severe seas as would be experi-
enced in transoceanic crossings. This is not of much importance
to their owners since they are expected to be only used in coast-
al trades. However, it may reduce their ability to be speedily
mobilized for foreign area operation.

3rd Generation Mechanically-Linked Push-Towed OGTBs: These OGTBs
have little to offer over their loosely-linked counterparts.
They are a little more fuel efficient since the tug and barge
hull lines are designed for smoothness. They are also certain to
be capable of push-towing in all ocean sea states, which has yet
to be proved for the loosely-linked designs. And, they probably
are somewhat safer since they have larger crews and the tugs are
built under Coast Guard inspection. However, these improvements
are achieved with a large increase in the system's capital and
manning costs which result from the tug being built and manned
under Coast Guard supervision. It would seem that these marginal
improvements would only be warranted in very long trans-ocean or
trans-coastal trades. For these trades the increased fuel effi-
ciency and safety would be most important. The larger crews
would also be useful for handling the preventative and casualty
maintenance that would normally be done by shoreside personnel
for the other OGTB systems.
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Ships: Ships are certainly the most fuel efficient of all these
systems. Their hull lines are designed for the greatest
hydrodynamic efficiency. This would make them most suited for
the same types of trades for which the mechanically-linked OGTBs
are most economic. But, whether these fuel savings are worth the
additional capital and manning costs incurred by ships over those
incurred by mechanically-linked OGTBs of equivalent size and
speed is subject to careful economic analysis.* Consideration
must be given to the usefulness with respect to safety and for
maintenance of the larger crews onboard ships. On the other
hand, consideration must be given to the additional flexibility
of operation available with OGTBs--particularly the ability to
operate in a drop-and-swap mode. The economic ramifications of
such flexibility is explained in the next section.

As of today, more and more mechanically-linked OGTBs are
being constructed instead of ships for long distance trades.
This indicates that at this time they are more economical to own
and operate than ships of small unit capacity ((100,000 DWT) and
moderate speed (<20 KTs). For the large unit capacity and faster
trades, however, ships still have no competition.

Economic Comparison of OGTB Operation in the Drop-and-Swap
Versus Integral Mode

In the previous section an economic comparison of the dif-
ferent OGTB systems and ships was made, primarily based on
tug-barge operation with the tug remaining with the barge at all
times. This is because almost all OGTBs except for a few'of the
pull-towed and 1st generation OGTBs have been operated in this
way. However, this method of operation does not take advantage
of the one inherent feature that all OGTBs have that is not
available to ships. That is their ability to separate the pro-
pulsion unit from the cargo carrying unit. This flexibility can
be used to increase system efficiency through increased utiliza-
tion of expensive propulsion units and through the storage capa-
bility of the detached cargo units. It may be that many of the
current 3rd generation loosely and mechanically-linked OGTB
users, being previously experienced in only ship operations, have
just overlooked the potential benefits of the separability of
their assets, or it may be that it is not economically profitable
to utilize this capability in the trades in which they operate.
However, since foreign operators such as Mitsui of Japan have
operated fleets of tugs and barges in drop-and-swap operation for
several years, it is certain that there are some trades for which
this mode of operation is most economical.

* -One mechanically-linked DGTB operator estimates that the
operating expenses for a 35,000 DWT/11,000 HP system would be 40%
less than the equivalent conventional ship operating at the same
speed.
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It is the purpose of the economic model to investigate
ander just what conditions the separability feature of OGTBs
should be utilized. When the model's output indicates
that there are few existing or potential trades where
this feature may be used, then it would be expected
that the economics for OGTB integral mode operations
discussed in the last section would solely apply. However,
when the model's output indicates that there are many trades
which could take economic advantage of this feature, then it
might be expected that OGTBs, especially of the mechanically-
linked design, would displace ships in these trades.

Detailed Description of the Different Modes of Operation

As it is the separability feature of OGTBs that make them
more versatile than ships, more mention should be made on how
this feature can be profitably used. The major benefit is the
same as that enjoyed by tractor trailers over single unit trucks.
That is, the propulsion unit (tractor or tug) can be detached
from the cargo unit (trailer or barge) while the cargo unit is
used for loading, discharging, or storage. It then can be used
for transporting another cargo unit that is available for
movement. This method of operation, the drop-and-swap mode,
obviously increases the utilization of the costly propulsion
unit as compared to the integral mode of operation in which the
propulsion unit always remains with the cargo unit. However,
as can be seen in the simple port pair system shown in Figure 21,
the drop-and-swap mode will require at least two more barges
than tugs in a balanced trade or at least one more barge than
tugs in an unbalanced trade (where the tug remains with the barge
in one port). Certainly, the drop-and-swap mode would be of
most benefit in those trades in which loading/discharging
times make up a significant part of the voyage time. Here,
then, is the most potential in increasing tug utilization,
especially in multi-tug fleets which can often be scheduled
so that a tug arrives with a barge for discharge just at the
time when a barge in port has completed its cargo operations
and is available for transport. In this case tug utilization
can approach 100%. Also, in trades with long port times, the
barges remaining in port in the drop-and-swap mode of operation
are used essentially as floating warehouses, replacing shoreside
assets. Since port time is a function of the barge cargo
capacity and both terminals' loading and discharging rates,
and since sea time is a function of port separation distance
and OGTB speed, these four parameters are critical in
determining whether the drop-and-swap mode should be used
over the integral mode. Because the cost relationships that
are functions of these parameters (e.g., fuel cost is a
function of the tug-barge size and form, OGTB speed, and port
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Port Pair Trades: Integral ana Drop-and-Swap Modes
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separation distance) are rather complicated, it is not
intuitively obvious when one mode is superior to another.
A systematic analysis, such as that performed by a computer,
is required to determine where the tradeoff point is for
the modes.
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Typical Ocean Tug-Barge Costs

Item Barge (10kt) Ship (15kt)

DWT 15000 t 15000 t

One-way Trip 1.5 days 1.0 day
Time

Loading Time 1.0 day 1.0 day

Unloading Time 1.0 day 1.0 day

Annual Tonnage 1,750,000 t 1,350,000 t

Day/Year 350 350

Capital Cost Tug 1.5 m Ship 7.2 m
Barges 3.4 m (2)

Capital Cost Total $4.9 m $7.2 m

Fuel Cost/Year $1.7 m $1.8 m

Crew Costs $0.5 m $1.1 m
(U.S.)

Insurance $0.3 m $0.3 m

R&M $0.2 m $0.4 m

Supplies $0.1 m $0.2 m

Port Charges $0.3 m $0.4 m

Administration $0.2 m $0.2 m

Total Variable $3.3 m $4.3 m
Cost/Year

Total Finacial $0.5 m $0.7 m Assume 20 year
Cost/Year(10%) loan at 10%

Total Annual $3.8 m $5.0 m
Cost

Cost/ton del. $2.17/t $3.70/t

In addition Tug - Barge supplies alongside storage at all times.

Loading/Unloading could be slowed - lower port invest and operating

costs
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APPENDIX A

Inland Water Barge Design

Inland water transportation barges are designed using
Classification Society rules for the determination of the
weight and the overall dimensions. Resistance is computed
from the results of experimental and physical tests of
hydrodynamic performance. A list of symbols used in barge
design is given in Table A.l. The dimensional relationships
of hull parameters used in determining barge displacement
are shwon in Table A.2, while Table A.3 presents the freeboard
calculations used in determining barge depth. Using test
data, barge resistance was computed for various combinations
of block coefficient and speed/length ratio, to obtain the
resistance/displacement ratio as shown in Table A.4. Each
is obviously determined for a specific length/beam ratio.

Barge resistance as shown is computed using

705
Barge Resistance = R = AR (/)

where Rf is expressed in terms of CB'

and speed/length ratio (V/IL).

The plate parameters and resulting section modulus
equations used in the structural design of the barges are
presented in Table A.5.

To determine barge hull (steel) weight and costs, an
analysis of typical steel weights and manhour requirements
was performed by reviewing average shipyard manhour
requirements which are applied to the barge steel weight,
defined by the different weight categories such as
longitudinal stiffener, web frame, and panel weights. These,
in turn, were determined separately for the fore, mid body,
and aft end of each barge design. Total steel weight for
inland water barges can be expressed as:

Steel Weight = .00179L BE12(t + t )+A 1 A 3 A3 +

1 3 3

A + A
1 + D [36t + 3A + 7A

8 2 ] +
3t

BD[ + A tons
m8 2

=2S
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TABLE A.l

Symbols used in Barge Desigz

.Sypbols Used-

t - bottom plate thickness
1-

3 t2  = side and BHD plate thickness

t = deck plate thickness
3

[ S = bottom frame spacing
- 1

S = side and BHD frame spacing
2

S = deck frame spacing
3

SM = required section modulus for bottom
1 longitudinals

SM = required section modulus for side
I and BHD longitudinals

SM = required section modulus for deck
longitudinals

= free span of bottom transverses
- 1

12 = free span of side web frames

= free span of deck transverses

SM = required section modulus for bottom
transverses

SM = required section modulus for side and
BHD web frames

SM = required section modulus for deck
transverses

D = depth

L = length

B= -beam

H = draft

T- distance inboard of the shell and above the
baseling of the flat bilge chines

A = beam cross section for beam for SM.
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TABLE A.l (continued)

R = rake of the bow

R = rake of the stern

W = width of headwall

W = width of the transom

VB = volume of the bow

V S = volume of the stern

VM = volume of the mid-section

V = total volume

LD= length of the forward hull, for.iard of the
parallel mid body

L = length of the aft hull, aft of the parallel
mid body

CB = block coefficient

displacement in fresh water

As = displacement in salt water

P = ratio of draft to the rake of the bow

P = ratio of draft to the rake of the stern

L
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TABLE A.2

DISPLACEMENT

Given L, B, D, H, T

Define

LB = 0.10 L Ls = 0.08 L LM 0.82 L

WB = 0.35 B w = 0.70 B

RB = D -1 RS = D - 2

%B = H/f PS = /

4(HfB-T2) +2T(-
VB = +2 TPB (WB + (BWB J T p B LBpB8

vm = (HB-T 2 )LM

= (HB-) + 2 [W + (B-Ws)s] - 2 2 L

SpS

V = VB + VM + VS IFT

CB = V/LBH . Dimensiiless]

A = V/32.14 EShortTau F)]

Ell, As = V/31.25 [Short T:4. (SW)

6y= B (LBp B + LSpS + EM
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TABLE A.3

FREEBOARD CALCULATIONSII (feet)

Freeboard = (Z + .5D + .05L + 5)/12

whereZ= for L for D =10 Freeboard=
6.3 60 1.6

6.9 80 1.7

8.5 100 2.0

10.5 120 2.2

- 12.7 - 140 2.5

15.0 160 2.7

17.7 180 3.1

20.5 200 3.4

23.6 220 3.7

26.9 240 4.1

30.5 260 4.5

34.3 280 4.9

38.3 300 5.3
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TABLE A.4

RESISTANCE INPUTS

7
RT/D - (RT/D) x (-B

Vk/ /L CB (RT/D) 1  Vk/ /L CB (RT/D)1

0.3 0.84-0.85 1.0 0.3 0.88 0.90 2.0

0.4 1.8 0.4 2.9

0.5 3.0 0.5 4.3

0.6 4.8 0.6 6.4

0.7 7.2 0.7 9.3

0.8 10.5 0.8 . 13.4

0.9 14.4 0.9 19.0

1.0 19.0 1.0 25.6

1.1 23.9 1.1 33.1

1.2- 29.5 1.2 41.9

0.3 0.86-0.87 1.5 0.3 0.91-0.93 2.6

0.4 2.4 0.4 3.8

0.5 3.9 0.5 5.5

0.6 5.9 0.6 7.9

0.7 8.5 0.7 11.2

0.8 12.0 0.8 15.8

0.9 16.1 0.9 21.8

1.0 20.8 1.0 29.5

1.1 26.0 1.1 38.5

1.2 31.9 1.2 '47.5
V _



TABLE A.5

PLATE PARAMETERS

SECTION AND MODULUS EQUATIONS

t 0.25 " for L = 60 140

1 0.3125" for L = .16- 200

0.375" for L = 220- 260

7 0.4375" for L = 280 300

t 0.25 " for L = 60 160
2

0.3125" for L = 180 240

0.375" for L - 260 300

t t
Fi3 1

S 1* for t -0.25"

1.57' for = 0.3125'

1.88' for - 0.375"

2.00' for - 0.4375"

SM = 0.336 S (D+4)
1

SM = 0.336 S (D/2+4)
2 2

SM = 1.84 S
S 3

1 B - 2T

1I where T = 1 for L = 60 - 120

= 1.5 for L = 140 - 200

= 2 for L = 220 - 260

- 2.5 for L = 280 - 300

M = 2 for (B-2T) < 26

- 4. for 26 <(B-2T) < 46

6 for 46 <(B-2T)

M2 = 1 for D - T < 13.5

E 2 for D - T > 13.5

.4
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TABLE A.5 (continued)

S D- T -1.5

1 B-3
I M

SM 0.36 (1 )2 (D + 4)

SM = .058 (1 2 (1.+ 8)
2

sM = .142 (1 )
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Steel material costs vary from $360-520/ton and barge
construction labor manhours vary from 30-80 manhours/ton
of steel weight dependent on size of barge and productivity
of the shipyard. The cost of a 3500 DWT barge built in the
U.S. for example with a steel weight of 414 tons, labor
productivity of 40 manhours per ton, and labor cost (fully
burdened) of $22/mh, and steel cost of $400/ton (average) then
barge costs = [400 x 414 + 40 x 22 x 414] = 529,920 or
$1851/ton of DWT capacity (1986). obviously labor costs in
developing countries should be significantly lower than $22/mh
and therefore barge construction costs correspondingly lower.
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TABLE A.6

Bollard Pull in Tons at Full Tug Power

Speed in Knots

Installed
BHP 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

240 3.41 3.36 3.33 3.30 3.25 3.2 2.88 2.56 2 1.44 .8 .16

300 4.4 4.32 4.24 4.16 4.08 4.0 3.76 3.36 2.72 2 1.12 .32

365 5.39 5.28 5.25 5.23 5.22 5.2 5.12 4.64 3.84 2.88 1.6 .48

480 6.99 6.96 6.88 6.85 6.78 6.72 6.56 6.24 5.44 4.16 2.32 .64

560 8.32 8.24 8.16 8.08 8 7.92 7.84 7.68 7.12 5.6 3.44 .80

640 9.6 9.44 9.41 9.33 9.26 9.2 9.12 9.12 8.56 7.36 4.96 .96

720 10.99 10.8 10.75 10.69 10.62 10.56 10.4 10.4 9.92 8.48 5.6 1.02

800 12 11.84 11.76 11.68 11.6 11.52 11.39 11.28 10.88 9.92 7.26 1.36

900 13.6 13.44 13.39 13.3 13.2 13.12 12.96 12.89 12.8 11.36 8.56 1.6

960 14.4 14.24 14.19 14 13.97 13.92 13.76 13.6 13.52 12.56 9.28 2.0

1000 15.2 -14.99 14.96 14.86 14.75 14.64 14.56 14.4 14.32 14 11.2 2.4

1200 18 17.92 17.76 17.61 17.49 17.36 17.2 17.12 16.96 16.8 14 4.0

1350 20.4 20.32 20.16 20 19.84 19.68 19.6 19.52 19.36 19.2 16.8 8.4

1500 22.59 22.56 22.4 22.24 22.11 22 21.92 21.76 21.6 21.44 20 12.4



APPENDIX B

Preliminary Outline Specifications for Oceangoing Tug-Barge Systems

GENERAL CONDITIONS & INTENT:

It is the intent and spirit of this specification that the
Builder shall construct, equip, and furnish the vessel complete in
every respect and ready for service in accordance with the Contract
Plans accompanying these Specifications and subsequent drawings made
by the Builder and approved by the Owner, which carry out the general
idea and intent of the original plan, and to meet the requirements of
the American Bureau of Shipping, of United States Coast Guard, and of
all other regulations of governmental authority.

Wherever the terms "or equal", "as selected", "as directed",
"as approved", are used it is understood that the decision rests
with the Owner.
I

The Builder shall furnish all items required for the completed
barge. Any error in the description or the omission of any item in
the Specifications or Contract Plans which is essential to complete
the vessel ready for service, in accordance with the intent of these
Specifications and usual practice, shall not release the Contractor
from furnishing such item at his own expense.

The barge shall be unmanned and suitable for carrying Grade B
and lower petroleum products generally referred to as light dis-
tillates including gasoline.

DIMENSIONS: (Molded) 30,00C DWT 40,000 DWT 50,000 DWT

Length on deck 531.0' 584.0' 629.0'

Beam 90.4' 99.4' 106.9'

Depth at side amidships 36.0' 39.6' 42.6'

Scantling Draft 28.2' 31.2' 33.5'

GENERAL DESCRIPTION:

The bar-ge is basically divided into the following sections:

Forward and After Peak Compartments arranged for ballast,
storage, windlass motor room, and cargo tanks.
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INSPECTION:

The authorized agents and inspectors of the Owner shall have
access to the vessel and any item of material or equipment intended
for same, at all reasonable times. Every facility will be afforded
inspectors for the performance of their work. All materials necessary
for the purpose of inspection and testing will be furnished and handled
at the expense of the Builder.

MATERIALS:

Unless otherwise specified, all materials required for con-
struction and equipping the vessel shall be furnished new and of the
best commercial marine quality in accordance with the latest require-
ments of the applicable regulatory agencies. All structural cal-
culations shall be based on the requirements of A.B.S., U.S. Coast
Guard and accepted marine practice.

All materials, fittings, and equiptment supplied by the Builder
shall be of recognized manufacture and/or proven design and quality
for the intended service.

For thicknesses recommended by the steel manufacturers, cold
flinging material shall be used.

The approval of the Owner is to be obtained in all cases where
the Builder intends to employ subcontractors.

All steel shall be in accordance with A.B.S. requirements.
Certification of physical and chemical properties and necessary test
pieces shall be furnished to the Bureau as required. Consideration
will be given to procurement problems and certain non-structural
items by the Owner, but in all cases the substitutions must be
acceptable to other regulatory bodies.

Steel castings for deck fittings may be ASTH A-27 Grade 60-30
to chemistry only cast true to pattern, free from defects, and
ground smooth to prevent wear and tear on ropes, as acceptable to
regulatory bodies.

GUARANTEE:

The Builder's guarantee obligations are defined in Article IX
of the Contract.

PATENT RIGHTS:

If any article, tools, arrangements, or equipment used in or
about the vessel are covered by patents, all royalties shall be paid
by the Builder, who assumes full responsibility for infringements
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and guarantees the Owner against any costs for damage growing out of
same.

TUG/BARGE ELECTRONIC PACKAGE

It should be noted that the entire radio control tug/barge
electronic package will be considered the barge's equipment and that
portion of the gear required on board the tug will be supplied and
purchased by the Builder. Except for tug transmission equipment,
functional responsibilities of same will be included by the
Builder.

TESTING:

Builder is to furnish Owner with two (2) copies of all
material test certificates. The Owner shall have the right to re-
ject any material exhibiting defects or poor working qualities.

Upon completion of the work, all parts of the vessel including
structures, machinery, equipment, fittings, piping, electrical and other
systems and all operable items shall be tested to demonstrate proper
installation and working order. The demonstration of all require-
ments of the Specifications and accompanying plans, with authorized
changes are to be complete. Shop tests of machinery and equipment
shall be conducted in accordance with the best marine practice.
All remote control gear is to be operated. Testing work shall be per-
formed to the satisfaction of the Owner, A.B.S., U.S.C.G., and all
other regulatory bodies that may be applicable.

The Builder shall prepare a test agenda and submit same to the
Owner in advance of testing for approval. The Contractor is re-
sponsible for taking readings and compiling operating test data in
report form with copies to the Owner.

Testing shall be conducted at the expense of the Builder.
Fuel and lube oil remaining in tanks after testing will be paid
for by the Owner.

Particular attention should-be given to the following:

(a) Hull Structure: Except for inorganic zinc coatings,
paint is not te be applied prior to air testing. Where air tests
are substituted, the pressure is not to exceed 1 1/2 PSI while soap-
ing and inspecting seams.

(b) Piping: Testing per regulatory bodies except in no case
is the hydrostatic test pressure to be less than 1 1/2 times the
normal working pressure. It should be also noted that all systems
must be tested whether under specific jurisdiction of regulatory
bodies or not. No testing is to be undertaken until all supports,
hangers, brackets, etc. are all completely installed.
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In addition to hydrostatic test on cargo piping and ballast
piping, systems shall be given an operational test at operating dis-
charge pressure and capacity. (Minimum 4 hours per succeeding
paragraph.) All other systems will also be given at least
operational/endurance tests.

(c) Electrical: To be completely meggered out and all lights,
circuits, motors, etc. to be tested and proven satisfactory.
Generators to be tested in accordance with AIEEE 45 ,recommendations.

Substitutions shall be made to close radio actuating circuit
and any electrically controlled valves, and any regulated operation
shall be followed through, if applicable.

Automatic anchor drop shall be checked through for several
drops in a similar manner. Sufficient drops made to insure cut-in
of DC charging (Hyde) motor.

Manually operated skegs shall be moved through their complete
range.

(d) Radio Circuits: Near the time of acceptance, the tug will
be on hand at the shipyard to test the complete radio controlled
transmission gear between tug wheel house and barge. It will be the
Builder's responsibility to have the suppliers of the complete radio
receiving transmission package have a representative on hand for ad-
justments, explanations to crews, etc. Circuitry shall be actuated
to duplicate actual sea operation complete including the cut on/off
of equipment and actuation of alarm failures.

(e) Machinery: All major machinery and equipment are to be
subject to a four (4) hour endurance test under full load conditions,
except where inapplicable due to absence of actual cargo. In this
case, reasonable substitions will be made subject to final testing
approval on completion of the "Trials, Loading & Unloading" section
described herewith.

(f) Outfitting: All cargo hatches, ullage, and butterworth
covers, and entrance hatches are to be chalk tested immediately
before delivery.

Prior to launching, all hull tanks including voids, ballast
spaces, forepeak, after peak, and fuel oil tanks shall be tested
with air. Decks, shell, storage spaces, and similar areas out-
side of tanks spaces shall be hose tested. Hydrostatic testing
of tanks will be accomplished after launching and will meet ABS
and USCG procedures.

Any deficiencies which may have developed or become apparent
during the testing shall be corrected by the Builder at his ex-
pense, to the satisfaction of the Owner and the various regulatory
bodies. The Builder shall open machinery and equipment for in-
spection and corrective measures where advisable to show clean-
liness, prevent operating damage or inspect for first-class con-
dition. Should reasonable questions occur as to the desired per-
formance of equipment purchased by the Builder, it shall be in-
cumbent on the Builder to arrange for the supplier's representative
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1P

to attend the testing. In making corrections on initial workman-
ship, putty, gunning, or other substitutes of poor workmanship will
not be permitted to attain tightness.

TRIALS, LOADING & UNLOADING:

When the barge has been -delivered to the Owners/Clients
refinery to take on the first cargo, the Builder shall have specific
personnel on board the tug/barge (access between from notch) to
make necessary connections and demonstrate effective working of all
machinery, controls, fittings required for mooring, loading and/or
unloading the barge.
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ELECTRICAL

GENERAL:

For purposes of clarity, the basic operation and intent is
briefly described as follows with details following:

Generating Equipment: There will be two (2) 15 KW. generators.

.During sea operation in the winter time, one 15 KW generator
shall be on at all times to furnish the warmers in the various
electrical motors.

Generally the two (2) 15 KW sets will be on the line in parallel
in port for ship's lighting and machinery load, In event of extended
lay-over or breakdown, one 15 KW will run for emergency lights and/or
miscellaneous loads, or shore power if connections are available.

In the event of the operating 15 KW generator failing when
vessel is at sea, the other 15 KW generator would automatically
start and take up load.

To carry the sea load for the transistorized radio/receiver
equipment for anchor windlass remote control two (2) banks of bat-
teries are to be provided and arranged so the load will auto-
matically be transferred to the second bank in case of a failure
in the first bank.

The batteries will also carry the navigation lights and
emergency lighting system for the machinery spaces. The emergency
lights to be controlled by switches outside each space adjacent to
the access. A light shall be provided' outside each space to serve
as an indicator when the emergency lights are on inside the space.

The navigation lights to be dual lamp type controlled from a
fully automatic panel to transfer to standby lamp in the event of
a primary lamp failure. The control panel shall be provided with
momentary test switches but shall not have indicator lights which
are continually on.

All electrical equipment shall be located so as to be readily
accessible for maintenance and repair, or removal and shall be of a
type proven satisfactory for marine use.

All necessary light fixtures shall be supplied by the Builder
of neat and substantial design, approved U.S.C.G. type, suitable
for the purpose intended. Oceanic, or equal, cast bronze, style,
number and arrangement in accordance with layout approved by the
Owner. Vapor-proof cages shall be used as required. Three (3)
heavy duty portable lights with 40' cords shall be provided.

Cables passing through water-tight bulkheads and deck shall be
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made water-tight by means of stuffing tubes and terminal tubes
and packed with an approved packing. Galvanized elbows in lieu of
brass angle tubes, which will not be acceptable, shall be used.

Cables shall be sized in accordance with the regulatory body
rules and voltage drops shall not exceed 5% from switchboard to
load. .

All water-tight equipment shall incorporate a drain plug at
its lowest point.

Outside light fixtures to be Oceanic, or equal, through bulk-
head mounted, water-tight fixtures, cast bronze, Wiring to be
principally located below decks except for longitudinal runs to
fore and aft spaces and deck.

Snap switches shall be installed at accesses to spaces for
all lighting circuits within spaces. All appliances shall be sub-
mitted to the Owner for approval before they are ordered.

Care shall be taken to provide slack cable at hinged flood
light masts.

Complete electrical connections shall be provided for all
motor-driven units, including pumps, blowers, ventillation fans,
etc.

Cables to run on deck, protected from mechanical damage by
steel cover plates or pipes. Wiring to be arranged to permit
painting of all surrounding structures and guards. Armored cable
to have metallic sheath grounded at each end.

All lighting circuits to be stepped down by transformer; to
110 volts.

BATTERIES & CHARGERS:

Builder shall supply and install two banks (14 batteries in
each bank) "Exide" ironclad batteries, having a rating of 245 ampere
hours full charge gravity 1.215-1.225 finish charge rate 18 amps
fitted in 2 rows of fourteen trays of the latest marine type com-
plete with terminal lugs and separators all neatly packed in lead-
lined boxes secured in place, installed in vented battery compart-
ment fwd. Stowage shall be provided for syringe hydrometer, two
large distilled water bottles, all supplied by Builder. Batteries
to be designed for low discharge rate, and shall be used for
emergrncy lighting, navigation lights, and anchor drop system.

Charger shall be Exide, Gould, or equal, providing a high rate
charge after discharge with automatic reduction to trickle charge.
The charger for the 120 volt battery system shall be designed and
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arranged for supply to all DC load with battery loads after dis-
* charge of the 120 volt batteries. Charger to be rated at a minimum

of 16 amps.

- Two starting batteries shall be supplied to provide 24 volt
capacity for battery starting diesel generator.

MOTORS:

Louis Allis, or "top line quality" GE or Westinghouse motors,
or equal, may be selected. All motors shall have heaters incorp-
orated to prevent condensation. All motors shall be provided with
a common size grease pressure relief fitting of CRS or Honel.

DISTRIBUTION:

Distribution shall be in general accordance with electrical one
line diagram.

Generator control cabinets shall be furnished and nounted on
each diesel generator set. They shall be complete with all necessary
and required motoring and controls including paralleling equipment,
for the two 15 KW sets.

One main distribution panel will be located in the port side
generator space including distribution breakers, etc. as follows:

Panel to be dead front bulkhead mounted type suitable to with-
stand shipboard vibration. Suitable circuit- breakers for all cir-
cuits to be provided.

Rectifiers, converters, and transformers to be supplied as
needed for circuits where.-.requirements exist.

Panel shall provide necessary switches to take care of power
circuits as designated.

All circuits to use breakers, no fuses permitted (except for
panel instruments).

Generator pilot lights shall be of such type as to give
illumination for the front panel. All other necessary instruments
such as pilot lights, switches, fuses, etc., are to be approved
type, all in accordance with AIEE #45 Rules.

The main generator circuit breakers are to be ITE Type "ETM"
. non-automatic marine breakers, rated in accordance with AIEE #45

Regulations. Other circuit breakers to be in general ITE, Type.
All remaining small breakers to be acceptable make and style suit-
ctle for loads carried. ITE circuit breaker or equal will be accept-
anle.
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The main distribution panel will include one set of instruments
as shown on the line diagram.

Instruments to be protected by necessary shunts and fuses and
arranged with a transfer switch to read on either independent circuit.

SHORE POWER:

Shore power receptacle to be rated at 450 VAC 3 phase 100 ampere
capacity. In addition, a 120 VAC single phase 30 ampere shore power
to be installed for maintaining storage batteries on charge during
layover. Two 120 V outlets to be provided, one forward and one aft.
Transfer switches to be installed in main distribution panel to
select either ship's power or above shore power for battery charging.

DC DISTRIBUTION:

The panel to be located forward.

MOTOR CONTROLLERS:

Motor controllers to be across tle line type, push button
starters, complete with overload protection, running indicator
lights, marine type, Cutler Hammer, or equal. Motors to be 440 v6lt,
3 phase, 60 Hz. Care must be taken before ordering to check height
clearance.

TAGS & IDENTIFICATION:

Basic electrical diagrams to be appropriately mounted in
frames in (Control House). All control cabinets, switches, breakers,
etc., to be marked with engraved tags per standard marine practice.

CABLE SUPPORTS:

All cable to be run in a neat and orderly manner using hangers
or expended metal trays.

DECK LIGHTING:

(a) Above deck hinged flood light masts to be provided near
alternate transverse bulkhead, total of four with shock mounting
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cast brass or bronze sockets, flood lights, Pyle-National, water
tight sealed beam 300 watts, each, diffusing lens, each incandescent,
two units on each mast, one facing fwd. and the other aft.

outdoor fixtures at after rake access port and starboard,
windlass room accesses, and battery room access.

Provide (8) 115 volt receptacles on deck mounted near pump
engines and in shelters.

(b) Below Decks.

Generator Space, Storage Aft, Windlass Fwd., and Battery Fwd.,
including log desk on 110 volt AC and reserve DC as previously
noted. Also include receptacles in these spaces for power tools.

(8) Machinery Space Starbpard
(8) Machinery Space Port
(2) Windlass
(1) Outside Battery Room

HEATERS: (Electric)

To be located in the windlass room and the machinery spaces
and battery rooms. Each space mentioned shall contain sufficient
"Chromalox" or equal electric heaters, with fan to raise interior
temperature to 60-65' with 0* temperature outside. Complete with
individual thermostatic controllers. The heater in the battery
room to be explosion proof convector type.

STRIP HEATERS: (Each Electric)

All motors and generators on vessel be provided with Chromalox
tubular heaters, type TRS .315 diameter, hair pin bent. Maximum rate
3W/Sq. In. heater ratings, 400* sheet tempeature.

Deck mounted pump drive engines to be provided with "Chromalox"
NWH Jr. engine warmers for cooling water to maintain a 40*-50*
temperature. Each deck diesel engine and generator diesel to be
fitted with oil immersion heater 5000-6000 W "Chromalox" for winter
use.

AUTOMATIC AND REMOTE SHUTDOWNS:

Individual remote shutdowns by push buttons on the weather deck
at the entrance to the respective spaces for diesel engines and vent
fans. Automatic shutdown shall be provided by discharge of CO 2 or
dry chemical into respective space.
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Specifications For

REMOTE DROP ANCHOR WINDLASS

The anchor Windlass shall be a Vertical Single Wildcat type. The
windlass shall be designed for handling a 12,000 lb. stockless anchor
and 120 fathoms of 2 5/16 high strength stud link chain.

The windlass shall have a capacity to hoist the 12,000# anchor and
30 fathoms of chain from 30 fathoms of water at approximately 30
feet per mimute and shall be capable of hoisting 120 fathoms at no
specified speed.

The 24" Gypsy head shall be mounted on the wildcat shaft above the
wildcat. The Gypsy head shall rotate at all times when the windlass
is power driven. The wildcat shall be declutchable and held by a
band type brake when the Gypsy head is used alone. The wildcat
brake shall be spring set and hydraulic release. The release of
the brake shall be controlled remotely from the tug by means of a
radio signal. Retrieving of the anchor shall be accomplished
by a man boarding the barge and engaging the clutch mechanism so
the anchor can be hoisted by power. The maximum speed of free
drop shall be automatically controlled for a speed range of 200 to
275 feet per minute.

Particular care shall be taken during location of the windlass,
chain leads, hawsepipe design, etc. to obtain satisfactory free
fall of the anchor. A model shall be constructed to prove the
system and eliminate as much frictional drag as reasonably possible.

The windlass shall drop without requirements of generator on line
at sea by tug radio signal. Barge receiver shall energize
electric solenoid to open hydraulic brake release. A charging unit
driven by a 1/2 H.P., 115 volt,,DC electric motor shall automatically
recharge the system. The entire drop release mechanism shall
operate off the 110 volt battery bank. The electric motor shall
be a 75 H.P., two speed, AC, 440 volt, 3 phase, 60 cycle, Design
D, vertical type. The motor shall be full and quarter horsepower
and full and quarter speed. An electric controller shall be
furnished to control the motor during hoisting and lowering. A
spring set solenoid released brake shall be installed.on the
electric motor to hold the anchor when electric power is interrupted.

A torque controlled coupling shall be installed between the electric
motor and pinion shaft to protect the equipment when the anchor
is housed under power operation.

The windlass manufacturer shall furnish a complete radio system for
the tug and barge, The equipment shall use an encoder decoder
system to preclude inadvertent actuation of the drop system by some
unauthorized outside party. The equipment shall consist of a
transmitter on the tug and a transistorized receiver on the barge.
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Provision shall be included for voice communication between the tug
and barge during testing and adjusting. The radio equipment shall
operate from a 12 volt DC supply or a 115 volt AC supply. The
windlass manufacturer shall assume complete system responsibility
and furnish all components for a complete system.

The following amperage is required for the system Radio Receiver at
13.6 volts DC:

1. Radio ON, door closed, no signal 0.05 Amps
2. Radio ON, door closed, receiving signal 1.50 Amps
3. Radio ON, door open, no signal 2.10 Amps
4. Radio ON, transmitting 14.00 Amps

Notes on above conditions:

1. Is the normal standby condition on the run for an
estimated 95% of the time.

2. Applies when a function is being dialed from the tug, such
as anchor drop or ballast valve control. It requires about
6 seconds to dial one function.

3, Is the normal drain when the equipment is being serviced.

4. Applies when a failure alarm is being sent to the tug, or
when the equipment is being used as an intercom to the tug.
The failure alarm signal requires 5 seconds to transmit.

Solenoid Valve, 110 volts, DC:

Inrush current and holding current .33 amps. Solenoid is energized
for approximately one minute per ten fathom drop.

Accumulator recharging pump motor, 1/2 H.P., 1,725 RPM, 110 volt, DC.

Full load starting 42. Amps
Full load running- 5 Amps

Estimated starts per day would be 3. Running time per start is
approximately 10 minutes.
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Resistance Curves for OGTBs

Resistance curves were -calculated for both the 30,000 dwt

. and 50,000 dwt barges. The basis of these curves was S.N.A.M.E.

Technical and Research Bulletin No..1-29, "Design Considerations

and the Resistance of Large Towed Seagoing Barges". A correlation

allowance of .0004 was used and the frictional resistance was

obtained from the A.T.T.C. line.
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APPENDIX C

Bibliography of Inland and Ocean Tugs and Barges
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APPENDIX D

SUMMARY OF MAJOR BARGE AND TUG BUILDERS

Hudson Shipbuilders, Pascagoula, Mississippi, U.S.A.

Alabama Dry Dock & Shipbuilding, Mobile, Alabama, U.S.A.

American Shipbuilding Co., Lorain, Ohio, U.S.A.

Asia-Pacific Shipyard Pte. Ltd., Singapore

Avondale Shipyards, Inc., New Orleans, Louisiana, U.S.A.

Barbour Boat Works Inc., New Bern, North Carolina, U.S.A.

Bay Shipbuilding Corp., Sturgeon Bay, Wisconsin, U.S.A.

Bethlehem Singapore Private Ltd., Singapore

Bethlehem Steel Corp., Shipbuilding, Bethlehem, Pennsylvania,
U.S.A.

Bodewes' Shipyards Ltd., Hoogezand, Netherlands

Boele's Scheepswerven En Machinefab, B.V., Bolnes,
Netherlands

Brooke Marine Ltd., Lowestoft, England

Canadian Vickers Ltd., Montreal, Canada

Central Inland Water Transport Corp. Ltd., Calcutta, India

China Shipbuilding Corp., Taipei, Taiwan

Cochin Shipyard Ltd., Kerala, India

Cockerill Yards Hoboken, N.V., Hoboken, Belgium

Dae Sun Shipbuilding & Engineering Co. Ltd., Pusan, Korea

Davie Shipbuilding Ltd., Quebec, Canada

Dravo Shipyard, Pittsburgh, Pennsylvania, U.S.A.

Eriksbergs Mekaniska Verkstads A/B, Gothenburg, Sweden

Espanoles, Astilleros S.A., Madrid, Spain

FMC Corporation, Portland, Oregon, U.S.A.

Far East-Levingston Shipbuilding Ltd., Jurong Town,

Singapore

Flender Werft AG, Lubeck-Siems, Germany

Flensburger Schiffsbau-Gesellschaft, Flensburg, Germany

Fredriksstad Mek. Verksted A/S, Fredrikstad, Norway

Garden Reach Workshops Ltd., Calcutta, India

Govan Shipbuilders Ltd., Glasgow, Scotland

Gutehoffnungshutte Sterkrade A.G. Rheinwerft Walsum,
Werftstr, Germany
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Hakodate Dock Co. Ltd., Tokyo, Japan

Halter Marine Services, Inc., New Orleans, Louisiana, U.S.A.

Harbor Marine Industries, Terminal Island, California, U.S.A.

Harker (Shipyards) Ltd., John, West Yorks., England

Higaki Shipbuilding Co. Ltd., Imabari City, Japan

Hitachi Shipbuilding & Engineering Co. Ltd., Osaka, Japan

Howaldtswerke-Deutsche Werft Aktiengelsellschaft Hamburg Und

Kiel, Hamburg, Germany

Hyundai Shipbuilding and Heavy Industries Co. Ltd., Ulsan,
Korea

IHC Holland, Rotterdam, Netherlands

Imabari Shipbuildiug Co. Ltd., Imabari City, Japan

Italcantieri, Trieste, Italy

Jeffboat Inc., Jeffersonville, Indiana, U.S.A.

Jurong Shipyard Ltd., Jurong Town, Singapore

Karachi Shipyard & Engineering Works Ltd., Karachi,
Pakistan

Kawasaki Heavy Industries Ltd., Kobe, Japan

Kelso Shipbuilding, Galveston, Texas, U.S.A.

Keppel Shipyard Ltd., Singapore

Korea Shipbuilding & Engineering Corp. Seoul, Korea

Kristiansands Mek. Verksted A.S., Kristiansand S., Norway

Nishi Shipbuilding Co. Ltd., Imabari City, Japan

Norfolk Shipbuilding & Drydock Corp., Norfolk, Virginia, U.S.A.

Northwest Marine Iron Works, North Sydney, Nova Scotia, Canada

Odense Staalskibsvaerft A/S, Odense, Denmark

Orens Mek. Verksted, Trondheim, Norway

Pacific Shipyard, Anacortes, Washington, U.S.A.

Pan Asia Shipyard & Engineering Co. Pte. Ltd., Jurong,

Singapore

Rickmers Werft, Bremerhaven, Germany

Saint John Shipbuilding & Dry Dock Co. Ltd., Saint John,
New Brunswick, Canada

San Diego Marine Construction Corp., San Diego, California,
U.S.A.
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Santander S.A. (Astander), Astilleros De, Santander, Spain

Sasebo Heavy Industries Co. Ltd., Tokyo, Japan

Scott Lithgow Ltd., Greenock, Renfrewshire, Scotland

Sembawang Shipyard Ltd., Singapore

Setenave-Estaleiros Navais de Setubal S.A.R.L., Almada,
Portugal

Shalimar Works Ltd., West Bengal, India

Singapore Shipbuilding & Engineering Ltd., Jurong Town,
Sinoapore

Stord Verft, A/S, Stord, Norway

Sumitomo Heavy Industries Ltd., Tokyo, Japan

Swiftships Inc., Morgan City, Louisiana, U.S.A.

Tacoma Boatbuilding Co. Inc., Tacoma, Washington, U.S.A.

Taiwan Shipbuilding Corp., Keelung, Taiwan

Tanjung Priok, P.N. Dok, Jakarta, Indonesia

Todd Shipyards Corp., New York, New York, U.S.A.

Valmet Oy, Helsinki, Finland

Wataname Shipbuilding Co., Ltd., Ehime Pref., Japan

Whyalla Shipbuilding & Engineering Works, Whyalla,
Australia

Wiley Manufacturing, Hanover, New Hampshire, U.S.A.

Note: Complete mailing addresses, corporate officers,
telephone/telex numbers available in the
Directory of Ship Owners, Shipbuilders, &
Marine Engineers published by Marine Week.
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INLAND WATER TRANSPORT

CHARACTERISTICS

LEAST EXPENSIVE TRANSPORTATION MODE FOR BULK COMMODITIES IN TERMS

OF COSTS/TON NiLE

-INEXPENSIVE INTERFACE/TERMINAL OPERATIONS

-FLEXIBLE OPERATIONS

-LOW INVESTMENT COSTS AND LOW MAINTENANCE AND OPERATING SKILL REQUIREMENTS.

USE

-IN THE U.S.A. AND WESTERN EUROPE INLAND WATER TRANSPORT USE GREW

BY 7.8% AND 6.6% COMPOUNDED ANNUALLY IN TON-MILES MORE THAN DOUBLE

THE GROWTH RATE OF ROAD TRANSPORT OR THREE TIMES THAT OF RAIL.

-BEFORE INDEPENENCE 39% OF TON MILES OF MATERIAL GOODS TRANSPORT IN

AFRICA WAS BY INLAND WATER (1955) -TODAY LESS THEN 6%.

TECHNOLOGICAL DEVELOPMENT

OPERATIONAL

-TOWING TECHNIQUES

HAWSER FLEETING TOW

LINE TOW

PUSH TOV FLEETING TOW

INTEGRATED TOW

ALONGSIDE TOW

-CONFIGURATION AFFECTS RESISTANCE AND MANEOUVRABILITY OF TOW

DIRECTIONAL STABILITY

TURNABILITY

-EFFECTS OF CURRENTS AND TIDES
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Role of Inland and Coastal Water Transportation

* Low Cost Transport
* Low Cost Right of Way

* Low Cost Terminal and Transfer

* Flexibility
* Low M & R - Simple

* Safe, cheap storage,

Old, Traditional and low prestige Method of Transport
* 85% of population of Africa lives within 50 km of navigable waterways,

coast or inland lakes.

* 82% of population of China lives within 100 km of navigable waterways

or coast.

* 80% of South Asian population lives within 100 km of navigable waterway

or coast.

* Low Investment Cost

Vehicle Capacity Cost

Truck 10 ton $ 36,000
Barge 600 ton $ 80,000 - 120,000
Tug 500 hp $500,000

-PROPULSION

TUGS - PUSHER TUGS

- TOWING TUGS

BARGE DRIVE - HARBORMASTER, ETC.

JET PROPLSION

BARGE TYPES

FLAT TOP

TANK BARGE

HOPPERS BARGE

OPEN HOLD BARGE

2



Inland Barge Investment Analysis

Barge 3500 DWT $300,00

30 Barges $9.0 m

Tow Boat 11000 BHF $3.5 m

Total Investment $12.i

Depreciating 25 year $0.5 7'vear straightline

Capital Repayment and Interest $1.8 y'vear (12%)

Barge Typical Capital Productivity = 1000 ton miles/$
Typical Labor Productivity = 48000 ton miles/MH

Truck Typical Capital Productivity = 262 ton miles/$
Typical Labor Productivity = 617 ton miles/MH

Milage of Navigable Waterways

U.S. 27826

France 4887

West Germany 2675

China 14824
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Inland Water Transport Terminals

Type

* Fixed - Piled - Sheet Bulkhead - Wall

* Guided Ramp

Floating Pontoon

Fixed

* Floating

Pontoon
Catamaran - Semisub. Catamaran

* Barge Slip

* Barge Dumper

* Fleeting

* Lock Dock Terminal

* Barge Lift

* Barge Foundation

Equipment

*Cranes - Fork lift/Front loader Ramp

* Conveyors - Chutes - Sliders

* Scissor Lift

* Float - On Cargo Transfer
(Submersible Barges)

* Artifical Bouvancy (Stability - Draft Reduction, etc)

Handling Rates (Typical)

CO!'MMODITY TOUS /h

Loading Unloading

Coal 700-900 300-400
Liquid Bulk 400-900 400-500
Iron/Steel 100-150 50-100
Dry Bulk 200-600 100-300
General Cargo 100-120 40- 80
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Ocean Tug - Barge Costs

Item Barge (10kt) Ship (15kt)

DWT 15000 t 15000 t

One-way Trip 1.5 days 1.0 day
Time

Loading Time 1.0 dav 1.0 day

Unloading Time 1.0 day 1.0 day

Annual Tonnage 1,750,000 t 1,350,000 t

Day/Year 350 350

Capital Cost Tug 1.5 m Ship 7.2 m
Barges 3.4 m (2)

Capital Cost Total $4.9 m $7.2 m

Fuel Cost/Year $1.7 m $1.8 m

Crew Costs $0.5 m $1.1 m
(U.S.)

Insurance $0.3 m $0.3 m

R&M $0.2 m $0.4 m

Supplies $0.1 m $0.2 m

Port Charges $0.3 m $0.4 m

Administration $0.2 m $0.2 m

Total Variable S3.3 m S4.3 m
Cost/Year

Total Finacial $0.5 m $0.7 m Assume 20 year
Cost/Year(10%) loan at 10%

Total Annual S3.8 m S5.0 m
Cost

Cost/ton del. $2.17/t $3.70/t

In addition Tug - Barge supplies alongside storage at all times.

Loading/Unloading could be slowed - lower port invest and operating

costs
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Current Transport Cost Comparisons

Cargo densities on water 1.3 times rail and 3.2 times truck

* Truck costs include pickup, delivery and consolidation

* Useful life: truck 4-8 years, water and rail 20 years

* Inflation therefore affects truck costs more

As value of S decreases, ton-mile productivity per unit
investment will decline without a true chare in capital
productivity.

Table 1. Agrgate labor productivity for water, rail. and truck: 1955-1979.

Thouuandi )f Ton Ni'lci per
Emnplo5e cc cAr

Viater, KAd 'R jiu,'Iruc k
Year Waera R, 0" Truck' 7

1955 2010 524 222 2t 22
19"0 2817 654 147 23 52
19,5 5040 9%5 173 19 3.4

14 9091 1230 1C2 13 1.8
I 8627 1211 144 16 .7

9557 2515 155 16 1 6
9718 l612 184 17 1.9
8280 2622 140 19 1.7

171 7805 1'58 280 21 2.3

lb-ar Averrtr aarnjai pgi~rAath a: flSpIe ri fst.. 9 pertnu br rust. ard -0 I PrrcnI

Tabe 2. Agrgate capital product vty for water. rail, and truck: 1955 1979.

P; pr ,. ,n. I q-7rd Iotial A r-t'

Jin k1I, r'-' Ik a-InM
-- _____------- R at, -: .- #r' lrt -_____----- -- M.,trr k. yatir lrub

1 t p 8A I ik r .r, 4 I. 2: : 48 4 :4 t
',O 71 0 418 25 s 0 32 a 7r7 i4 Yr 242 14

i'9'" 2(0 488 211 6, e. 2r r 2(26 280 21 1 282 2 3
lJ7u 2 0 2 2 34 21 244 4 2L I ( s K 7 107

15 9( 41 A 2 1 4r9 782 275 2t I 10 1 20 28x
IV'.' V'I.I 42 7 2.8 4'.2 220 8 2 22 . 05 S 2 2 Ii.

2':7 K\ 4 41 1 _,7 51 7 2V2 7t.2 IT 7 04 21 Q 4i
1978 i 7 44 2 20 7 51.. 21 74 72 I " j 2" 33
1979 8s 4 44 V l 6 50 21 4 60" 22 U 8 '8 184 2)

I. -r . J '1 Iw. , t" Jjas m . . h,
4.' r ,-u.,a Jata l a en Ir- r ras.ar i ran.r .ag S sinik ,a. tnJ Stairsl,-. re c -(-' r by #, e, ', l'a a M..L.a.t ir.J l'et 2 -MI,,,r C'ei..--. h,,

-Id2.. g *rwfe nas1 ... .Ia,-...
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Horwpower CoSt per daD (% I z/ , ef
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1,000 900
1.506 1,050
2. OW 1 .200
2. 5 1,330
3, OCJ 1.4S0
3,500 1,625
4,000 1,775
4,50C, 1.920
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Barge Tow Performance

FACTORS:

1. Resistance of barge (or flotilla) as a function
of speed, length, beam, draft...

2. Push (tow) generated by towboat as function cf size,

BHP, speed...

3. Environmental effects on above factors such as
waterway depth, width, current, and wind.

AT CONSTANT SPEED:

EP = Eff. Push of towboat = Resistance of barge (Flotilla)

= R in pounds force (still water)

R =0.07289 e(1.46 S2H0 .5 + (50/W-B)L 0.38 B 1.19
D-H )

Where D = Waterway Depth in ft.

H = Barge (Flotilla) draft in ft.

S = Still water speed in mph
W = Width of Waterway in ft.

B = Beam of Barge (Flotilla) in ft.

L = Length of Barge (Flotilla) in ft.

EP = 31.82 HP - 0.0039 HP 2 + o.38HP x D - 172S2 - 1.14S -HP

Where HP = Brake Horse Power (Operating)

A = Total Desk Area of Barge (Flotilla)

* In addition to resistance tow must overcome or is assisted by s1:pe

drag. Force Rd (incline force)

* Actual speed must also be corrected for water flow velocity Sw an- EP

for Rd

EP = R(s*...) + (-1) +1 Rd - 1 upstream
0 dovnstream

Over ground Tow Speed ST

ST = S* + (-1) C S
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Joint Ef ectF o' Chnnne' WidtL and DeptE OL Line-Haul Cof pe Tonr-Mie-

Wsad4}j 'fee

DeT,: , Cfet Ibr 20- L5, SIX MCI 400 4R 60, bov,

12 23 71 1.21 i 0~ 1.0, ; C0 0 9 0 9 C 9 - 9
1 19 64 1 02 C* 0 S7 C S 0 A4 0. K" k 0
24 1.] 0f94 (K 0 Si 0 7 0 77 0 77 -f 0 7t
3r 17 0 C 0 7- 0 75 0 73 0.72 0 72 0 71 0 I1
36 16.22 0 3 0 74 0.71 0 6 0.61 0.6k 0 67 0 7
42 15.52 0.79 0.70 0.67 0 66 0.&5 0.65 0 4 0 64
* 14.91 0.76 0.67 0. 64 0.63 0.62 0.62 0 61 0 61

R - 6.5, B - 144.8; A - 116, 822:. HP 4,500

Effects of Channel width and draft are great as B only slightly larger than
H and W only slightly larger than B.

But:

* Channel deepening decreasing returns to scale
(no RTS after D > 4H)

* Channel width no RTS beyond W >- 2B

Channel width and dept costs must be included in economic analysis of
transport costs and benefits.
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An Thtlrlstive Marginal Productivity Schedule for the Barge Input-

Flotila dTck
- a (e. fee!) Ton tUa,1Amr &Tor me 'how

6.825 13,03r-
16,825 27, 14 14.1 1
26.825 3 .653 115A4
36,825 4,579 9,92
46,825 57,356 8,777
56.825 65,201 7,845
66,825 72,223 7,022
76,825 78,499 6,276
86,825 84.011 5.512
96,825 88.807 4,796
106,825 92 832 4.025
116,825 95,911 3,079
126,825 97.989 2,07S
136,825 9S,817 828
146,825 98,126 -69
156,825 95.412 -2,714
166,825 90,153 -5,259

W = 200: D - 12.0, H - 8.5: HP 4.000 , L B = 5.5714

'tn Illustrative Marginal Productivity Schedule for the Towboat (Horse-
pcwer) Input*

Horepower To, mue hour ATo-r, m"e -hour

500 46.683 -
1.000 63.024 16,341
1,500 73.756 10.732
2,000 81.299 7.543
2.500 .8Y6.594 5.295
3,000 90.118 3,524
3,500 92.144 2,026
4.000 92,832 6s
4.500 92 276 - 556
5,000 90.52? -1.756

W = 200, D = 12 C. H - S.5: B =13.5; A = IOC, 825

An Illustrative Marginal Productivity Schedule for the Towboat Input with
a Larger Flotilbe

H or fePoumr Tm r.mUc., hour aTm1 miu- 'ioL

500 43.517 -
1,000 59.169 15.652
1,500 69 659 10,490
2,000 77.209 7,550
2,500 82.682 5.473
3.000 8(.515 3.833
3.500 8.957 2.442
4,000 90.153 1.196
4,500 90.186 33
5,000 89,092 -1,094

W 200 D 12.01 H1 8.5: B= 173.0; A - 166, 825

11



00L0. NOC

Speed (mile per hour)

Determination of equilibrium speed.

I OL:
13,0 HP
3,{Y0, H P
2.50(, H F

00 2.250 Hr

70- SO0 H F
.250 HP

60 -1-000 H P

c 75( HrP.C50 fmH

4 0 -

30
N&idt?, 20C, feet
Dep' - 12 fee'
Dra! - 5 fee:

10

6 20 4t, 66 86 106 126 146 166
Derk area-8' (square feet)

Total product curveE.

12



NAVIRE PORTE BARGES TYPE "VA L MET"

-- F:

CARACTERISTT,"UES PRIjNCTPALES

Longueur HT .......................... 266 m
Largeur ............................. 35 m
Creux ............................... 22,c94 m
Tirant d'eau ........................ 11 m-

- Jauge brute ......................... 35.E78 t.p.l.
Port en lourd ....................... 37.E50 t.p.l.
Capacitds:

Contencurs 20 -oieds.. 720 en pont6e
832 en cale

Barges : ........... type -anube

nombre : 26
Puissance dde op e ................ -36. COO ch

13



FLASH Caracteristiques Generales

FLASH I, 1I et it-
Caracteristiques Principales

Longueur HT 268'2" 81.76m.
Largeur 80'1" 24.42m.
Creux 17'6" 5.33m.
Tirant d'eau en route 11 '3" 3,42m.
Tirant d'eau en opdration 27'6" 8.38m.

C,-pacitd en barges LASH (8)

FLASH 
1

-- 7 FLASH I BARGE LASH

FLASH IV

Caracteristiques Principales

Longueur HT 337'10" 103m.
Largrur 112'4" 34.23m.

Fi;are 9 Creux 21-4" 6.49m.
Tirant d'eau en route 11'9" 3.59m.
Tirant d'eau en opdration 31' 9.45m,

Capacifs en barges LASH (15)

FLASH IV FLASH IV BARGE BARGE BARGE
LASH LASH LASH



SYSTEME PORTE - BARGES "BACAT 1

- --- _---_-_--I -

STE FCl kA DE F AF7I I; '-F

ARRIVINC BACA T SAFSE

PUSH BOAT

DEPARTiNG BACAI GES

AR;IVINC LASH PAFGSE'

TECHNI;AL DATA SACAT BARGES LASH EARG s
Extema

8lengt1,8? rn 18 74- m
bread!' 4.60 r-,9.5 '

2,75 rm 3, r-

ligI-; dea~ m-rea- -0.55 r-. 06: m
Nlaxrm .- rr C- sa . v" ater 2L r m 2.6

ortheast fre: V.t 25 m 2.73
numbe, e' ha'cME 3 pon;:. 3 poce':
hatc- s ;-C It:g E- - ; c.~:: '.5 rr 9 r-.

ce':rc pc s:cra 4.2 m A.E r
3.5 rr 8.0 r:

h ~:Y (c- ?co:r 1.2;' tO- ab: 2 7 Ic-

lenvI 13.2 rr 18.2' rn
ZAmVd'5 WHAR' b'c a0 4 45 n- 9,0, m

" he.g below -, 'c- ad and af! e-d 2.OC m 2'A7 m.
RE~ce we =(U-de' tra: -s

he cht beD . ce:- 'C, : am 2f, e-:: 250 m 302 rn
i - c bc c. Ir-a-: e , 2,5^ r, 302 m

no:ESr Drab d 2: :-E:2-5 m 3.54

I'.U'

Name: BACAT 1.

Flag: Dcnish.

LL. AS .R Built: Fredcrikshavn Vacrft A/S, Denmatk.

Year: 1974.
Gross: 1399.37.

Net: 520.80.

Length o.a.: 1C3.76 m.

Breadth: 20.70 m.

Eo VA 15 Dravoh! max: 5.41 m.

DOael.cht: 1E40 is.

D.W.C.C.: 2510 is. (10 BACAT + 3 LASH).



SYSTEME PORTE-DARGES EUROPEEN
LPROJET BLOHM X VOSS )

7P-7r7rn1 rr--r7, mm "r-rr.
Z L L -- LJ

LL

.- , F--a ---- p a,-

- t-

CARACT ERISTiQ'JE S:
-du naVr- E-rT)-cre : -des baret tEs:

l nca E: : 23 7r- logeu 2, C
lar ; r:32,14-. 1ar-geur: ,
Creux: 1, tirc-ntu d'cEau:, 9
tirant d'e-,:u: 81

puissance dvlpe:.0 cv.

cap acitss:

conteneu--s 20ped:.5

conte-nours 40 rpieds: 52C

barfettes: tNpe Voss

16



Table 2.2

Typical Manninq Scales for Tank OGTBs and Ships

- - - Loqely-LinkpI orVessel Type It-oeyAkdo
Typical Modrrn Chcvron Mech3nically-Linked Loosely-Linked or Pull-Towed Tug-!-arges

Tanker Tanker Tug-4aryes Pull-Towed Tuq-Barqes (VoyaqeR greatr than
Department - (Voyages less than 600 rmi.) 600 mi.)

Deck Master Master Master Uninspected Towboat Uninspected Towboat

Licensed Chief Mate () MItes (2-3) Mates Operator* Operator*
2nd Mate 2nd Class Uninspecteri (2)2nd Class Uninspected
3rd Ma'e Towboat Operator* Towboat Operator*

Deck Boatswain (6) AR's (4) AB' s or (3) As's (3) AB's
Unlicensed (6)AWs (6) AB's

(2) Ordinaries

Engineering Chief Fnqineer Chief Engineer

Licensed (2) 2nd/3rd Ass't Ena. Chief Engineer (2) Ass't Enqineers
(3) Assistant or Ass't Engineer

Engineers and QMED

ngineering Pumpman Chief Engineer (License

Unlicensed (3) QMED Enqineer(No license Required) suggested but not re-

oiler quired)
Ass't Engineer
(2) OiJer/Utility

Steward Cook (2) Cook/ Cook/Steward Cooking done by Crew Cook/Ordinary SeamanDepartment (21 Stewards stewards

Others Radio Officer
(2) General Utility Radio Officer General Utility

( 0/El

Total Ci tn 11

'Requires Coast Guard Certificate rather than License



Table 2.1

Econor.: Cc-parison of OZTBs and Ship

by cost/Operationas Category

:Otlp hip Mech.anically- I Loosely-Linked Pull-Towed
Cast/Cperatonal p Linked OCTE OTB OGTB

Highest (20-3C) Interr-ediate Lowest (7-11) Same as Loosely-

a-Linked

Cast Gar Crew.' Sa-- as Ship Few ieir"ents Sarle as o:se!Y-
Reuierts trinent (unattended Linked

.ceasing R iRont)

Strong Weak Almost None
Mnion Control

r Manning

rew Costs Highest Intermediate Lowest

oast Guard Most Sane as Ship Apply to Barge

nSpection Stringent Only

Re qirerents _

reeboard Ship Rules 25% reduction for Sanse as Mechanically-
Unmanned Barge Linked OGTP

construction Highest Somewhat Less Somewhat more Lowest

costs (70-90%) than Than Pull-Towed
Ship OGTBs

.el Cost at Least Intermediate ('5% Intermediate Greatest

a Given Speed more than Ship) (10-15% more than (30% more than ship)
Ship)

Operational most safe About the same Sorewhat less safe Least Safe
Safety as Ship than mechanically

-____linked OGB

Cargc Insujrancc
CosncLowest About the same Probably s'r-'ewhat Hiohest

Csas Shin more than mechni-
cally-linke! OGTB

Hull & hachinery Highest Somewhat less Somewhat more Lowest

Insurance Cos', than Ship than Pull-Towed

OGTB

Protection & Inden- Highest Intermediate Interrediate Lowest
nity Insurance Cost

M.artenance & Repair Lowest Intermediate Inter aHichest

Nct perforrcd biy c-

Flexibility Least Little less Flexi- Little less Flexi- Most
ble than Lossely- ble than Pull-Towed

__Linked _VGTj; (Y"

18



Figure 1.17 . Cont.
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11A

19 -A , -7
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250Xg X '15 DRAFT 13ARGE8.000 DWT

A T SEA WITH BOW UNIT

- I RIER

Piglure 1.25
Artist Drain

Flexil Of L EXOG Bn Cy Mercial

Source;- Barge Train (1974)

20



TYPICAL INSTALLATION

BARGE TRAIN, INC. FURNISHES FLEXORS AND FLARED CONNECTOR
PIPES COMPLETE WITH LATCH MECHANISM.

COMPRESSION &/OR SHEAR

**
BENDING & TENSION

SECTION THRU LATCH MECHANISM

TENSION

Fiagre 1.14

Source: Barge Train (1971) FLEXOR Linkage

21



umuummmmmqBDDDDDFDD

r

BEER ,- -
-

fig. 2 - Sea-Link inetallation on SAN NrrU!L NOPSTER.
rig. I - 14SO hor,..powr tug SAN MMWUTL ROPST A pushing to barges in tandem.

PINT1.NO

Figure 11

Source: Glosten (1975) Sea-Link Semi-Rigid 3rd Generation OGTB System



m

CCING DEVICE

OEARGLENE7%L

SECTION THRU

CATUG TRANSVERSE WEDGE /S

*C A
=rG CROSSI

STUC URE BARGE

SECTION T-iRU LOWER HULL

SARING POINTS

TRANSVERSE TRANSVERSt
WED E'GE L wE

BEARING LEDGE

P/s I A~
SARGE (!!ALEr)

SEZTJON THPU
CATUG"B BARGEE

S3tF-E: Wallor (192)

Figure 1.10

ZATUG OGTIB LINKAGE DESIGN

23



U

F rcr- tt e t r
an 0 str cc - ns
a'-e P.Atera a ua

the barqce. I ne A
Deep Notch-Pinncd "Artular. shapec pins a I

aligh m.ent. In the
extenced Position,

Pin Extended the pins fit into
lubricated sockets
within tne bare.

SRE

TUG

Source: Waller (1977)

TYPICAL TUG-eARGE FILE X INTERFACE CONNE CTION.
(FOR REFINEC CCNS-PJCTION TCLERANCES'

I ,
IT

14' , i.ST
FF ' ECES51I BA 'F WING3 WALL

STE[~ P,'

YLJG-H.,LL PLAN~ V'FW

12

Source: Fletcher (1974)

Figure 1.11

ARTUBAR Semi-Rigi
OGTB Linkaqe

24
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Table 1.5

U.S. Flag Third Generation OGTBs

Li Pr mrqr D Im ns Kn(r xD): Tg-Sarg: Tm- Bargr: When Built: Whore fiBiilt Own-r/
De siqn Typ"/ Tu' Draft III,/esi gn Spep.I T'q Tug Operator

srvice narqP _are _ _ ngth rwT Barge ja rge
raconite Prr'squ' TqIP 

1 40.33'x54.0'x31.25' 29' 14,49/16nph 12/73 1alter Marin- Crocker National PanV
Breit/Tngram Dry Pulk/ Presquw 1-q1 974.S'x104.SR'x46.50 20' 52,0/ " rIp Marine U.S. Steel

Great LakeS 1

. iClean Products Martha R. lngram 145.4'x46.0'xl0.25' 37'5" 11,120/14.1 Ktq 7/71 Southern Shiphuilding Tngram Corp.Breit/Tnqram Takca.-'x 36,500 3/71 Alabami Drydock

Clean Prodicts raro1l Tnq ram 145.84'x46.0'x30.25' 37'5" 11,128/14.0 Yts 3/72 Southern Shiphui1dInqr-it /Tn m Ik/0aan 4 n7 11W i? l .50'x87.0'x46.33' 620' 37,500 "qIniq"n ' I , b vI

Ric, -Phosphate Valerif F ISO.57'x5
4
.0'x34.0' 30'8" 16,000/1,.5 't! 12/76 Southern Shirbfilding

Breit/Inqram Dry-Bnilk/Ccean Valerit' F 620.0'xn5.0'x45.0' 656' 25,000 - Mryland Shiphmi ding

Fertilizer Jamie A. Pixt.er 125.0'x45.0'x27.75 32' 7200 /12.5 Kts 6/76 Peterson Buliders
Breit/rinqram Dry-ulk/Ocean CF-i 5n0.0'x7,.2'x6.5' 600' 22,500 12/77 Avonsdalp 3hipyrd C.F. Tdustripq

Oil Tank/ Seabiilk Challenqer 1lE.0R'xI0.44'x38.42' 37' 14,000/15.5 Kts 1/75 Galvepton Shipbuilding I Shipping/CA-G mOcean S 0lr- i . rl.n'Ix).'x4 6 .01 629' 35,000 "(Kelso Marin,) shv 1 Oin_/

Chemical Srabulk Maqnachem 116.0R'x 0.44'x38.42' 40'1" 14,000/15.5 vtq 2/77 Galveqton Shipbuilding fvide Shipping/
CATUG 5Ank/'cean SSC-31t2 5P2.1

7
'xO5.0'x52.O' 615' 40,000 " (Kelso Marine) Diamond Shamrock

Superphos hori Two or Three 126' 5"x0n'4"x39' 36' 18,200 /15.5 Kts 80+ Avondale
CAcid/Oeoan Syst-T- to be ,2r,'6"x99 x50' 677'10" 41,250 Shipyard Occidental 011

oil Tank/ Et 1 820I. t atrMrnCATIJG Ocean Two Sy,;-om9 to be 127' 7"x)0'4"x39' 40'6" 18,200/15.5 KtAm eraater arin
Nam d 64;'x95.0'x61.6" 699'4" 47,075 80-81 Bethlehem Ste Ajrada Heqq

RP-Po/ JJ Obhorlorf 14()'x40'x 19' 7500/-16 KtMARTuiBAR Ocean GR Moir 56A'x85'x41'6" 605'6"7 79-80 Carinap(2-units)Bar Nam Unknown 6450(165 40' Seatrain Shipbuilding Caribbean Transport
containcr-

58 cars)



Figure 1.7

Bulkfleet Marine 2nd Generation OGTB Syst.cn

_ _/_ - . I>__ _ __r_ _

I ! 7, I -L-i

- . ti ,. * - - * I .. - .. + *d ...... '- d .#t -4
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CIP r \sre ws -'- - snr

(7\ ==- 1
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D-- 1>A r TY.,N.-'
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-~ .S.ON 0*v -.cat
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CONrIFICt Dretrn o- ---- -

PL'tL 'o Pa s 70- IDE TC C

F L E B- - --

2

FLEXIBLE - - - - B

HINGE

3.

S E MI. B

FLEX BL E - B - ---

LINK

4

-BB

RIGID -___

5.

RIGID . 3-.
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Table 3. ons of cargo carried end care- density for r4e1 and inland waterway. 1978

RAI In ar, wk

Ion' S y I .r. I
(ar;ir ' PC-,en,: 'r I. I)n ,t [1r.si IA, j r' P- eni ai I - .I ' jIVC

Cnmmod,1) (-roup I 00o 00i1 of 1, fLib fl) U erightsnS' 1 W00 0, 1 of I.tAl 4i I'l Ue'rrnl

t 1 1) 40 3n 50 101 10 11 40 40(
ff fi h 4nJ other mu: re prJu- - -k I 9 1 o

Ie' " .. 4 J 0( 8 45 I -I N t 'I
(n'al n.J r'tC 3111 _A U 1 I4' :

J r 4' 4 4 41-I 4
-' - 1 -I i', 2 '

1- a5 rh 4 4~ *

Pul ruir und 4'110 rr Jdust 41 4 3 1 I 3- 0 q 2 7S I) -S 4,
Cher ! jnrd .1::J pt4r.us I Or, 7 A 01 43 3 44 34 25 1 41 Q *

Ntol-um nj toI p"' d' i 44 4 3 33 4k 1 3 123 3 24 S 4') 19
caon f.1 . gJ %, and ,on,.eIe pr-!..i 59 9 4 50 80 3(0 5.245 1 Of; 0 85
Pin r) nrieil rrIJu,.t ('0 1 451 1 55 q 44 * 8I I 5; 355 45

7rirnspor trin equirmcnt 32 2 . 42 6 0 15 -1-

%ate and srap inatcniA 37 A 2 S4 100 2 84 10183 2F 1 100 III
Total 1332.0 100 00 b 5 7 4% t 300 04) Yr It

iru A.c-AI,. .4 Naf ,ads II- 1gm I S ken . , - - ngmn. rs rbosne I .mmnrc, V Ihe J , 1:.nJ Su Is ti.l,.Pna, . mn...

keam A 11k.isin 1u nj sxI. .e I in) T.Nu CO. Pr1 1

Equipment Use (U.S.)

(based on loaded/unloaded vehicle mileage)

Barge 64.5% of miles loaded

Rail 56.8% of miles loaded

Truck 58.1% of miles loaded (intercity)

T'1- s Z4 V t; Frrvict tv ty
Labor

canital ( ton-riiles/

"'Oe Data (ton-=iles31 rn-hortr)

Waterway Line-haul 1091 48 703

I(C 86.4 4 460

Truck Line-haul 262 617
icc 17.6 103

S ta -1-rr T on-M_ e - T m- ie rG le

r, e h~rop Ra il tBLjo T-,c ~4i
Best 103 32 4 396 1347 35 350

.Averaqe 270 -71r 6ti6 514 2y 202

28



CAtAC:ERISTI .S

,,,WING;:-'R N't 76,00BARGE 'SONMEF 1" Lm, ,,,40.
NALUTz-:RI S&C

Z"N0 M kX.( 1200 t. de charge )
SAJIS -2.- -: 2.'5 m
AVL: ZiALL.S" -

- r- - r . - --. . -.- . ._--r-r- z -S-; -r -- : . 3,60 a or n gv . ear::.
4.00 a en r . ,,.

76.00.

55.00

cr -

-- 1 .a

MESURES EN METRES

BARGE DE MER SUBMERSIBLE POLYVALENTE s/b "CONTILIFT 2,

Tiran' 75

- - -- - - --- - ---- - ---- - -- - --- ------------- --

- - -- - -a - -

- - - - - - - - - - - ----- ---- - - - - - - - - 7

_ - _ - I -- - - ----- O --- ~ ---
-- - - -- --- ----- - - -- - - -- --- -__ -- ___

- -LAn U 27,43 a.

C RE ',CR 1 6j09 a P(": E3 .C-.:

27.14- EN C .A:I: 4,75 m JA37 V*-:
- - -LEGE 0,95 a 4.984 t...

27,800

~------------- --- J- Es

ES EN E 2

S2

'V-C R cB r:4T



"C A P R I C 0 R N C A R R I E R" - BARGE/CONTAINER/RO-RO

LOCAUX: NAVIGATION
ET ItUIPAGE GRUES PORTIQUES - PORTE CENTRALE

CAPACITt 35 TONNES POUR LES - -- AVANT
CONTAINERS 20/40 PIEDS POSSIBILIT9 DE TRANSPORT

OPI!RATION DE CONTAINERS EN PONT9E

RO-RO

RAMPE - -
ARRItRE

MACHINERIE ESPACE POUR LE TRANSPORT POUSSEUR POUR
STOCKAGE DES BARGES DESBARGES BARGES APPARTENANT

AU NAVIRE

CARACTERISTIQUES PRINCIPALES
African-Trader China-Clipper Capricorn-400 Lasher-12

tui0 ietur hUri fout ...... 259 m 292 ell 177 m 158 m
tar-ut ............. 32.3 m 32.3 m 32 fm 29.6 m
Citux .............. 24 m 24 m 19.7 m 15,8m
itwi ' (eau .......... 10.7 m 10.7 m 6.7 in 6.0 m

Jsugep ut .......... 24700 . 28000 tj 19 500 tj 1350O tj
P ten n d.......... 350r0t 43 700t 15 50t 10 531

Cecn.ers 20 pPdi ... . 78 1 C24 432 288

toavbL e 1. e! bcr. ) . . I 323 1 701 931 720

b 's type .... CR iuMv-100 mssspi Csplicon-100 .sh

nc M his ....... 21 14 8 12
.. .... 35 40 33 25

A I onoi!sf .. ..... ,. ie' ull ee l de 'l d el
Pilm .es pr . .. . .. 3U DOti ch 50 U00 ch 10 930 th 6 C3 cIb
Varit ell m ( . ... 20 70 14 13

Co em onro do ..175 1 165 1 351 71



~, Li l?/
3 T

TF

Longueur:81,FEm

Largeur: 15,7m

Tirant
d'eau: 5, 5m

-_ _Port en

lourd:2.400t.u.l.

...... -.. Date: 1976

Source: Marmmut Transport B< (Dusseldorf)

Cha(ond - grue "Eness"

Les deux dem coQues icar t leg Grue I Contenturs in rcmorquage

Grut I cante nturi prccediint j Ua manutcntion dig Conte nturS
a bord 4 'un navirc

- 31

(Sourct : "Navires, Ports ot tha tes p g 6 ., 73. .

-. t t -19, 0 4. 1 7



SYSTEME DE POUSSAGE

TUGTAINER

CARACTERISTIQUES:
-du mordule pousseur:

longe r: 12m

largur:12mr

hauteur sur

timonerie: 9m

4cuina-re: .16h

ploids: env. 220t

r-uissance: 2000C.V.

-de la ba~rce porte-conteneurs:

capacit4: 200T.E.Z.'s

vitesse-: . 12 noeuds

32 MODULE POUSSEUR



SYSTEME PORTE -BARGES "BACAT 1"

STERN FOW EARGE DEPARTING LASH BARGES

ARRIVING BACAT BARGE

PUSH BOAT _L__ __ -

- _ L

DEPARTING BACAT BARGES

ARRIVING LASH BARGES

TECHNICAL DATA BACAT BARGES LASH BARGES
External:
length 16,82 m 18.745 m
breadth 4.60 rn 9,50 n.
depth 2,75 m 3,962 m
light draught mean 0.55 m 0.6-0 m
maximum draught: moa,. sa water 2.53 m 2,660 mNortheast mean fse- valor 2.53 m 2,730 m
number o' hatchcs 3 pontoons 3 pontocn

En l n hatch size: lengtn end c)-:ns 4.5 m 4.90 m
centif 7:--,ccns 4,3 m 4,61 ri

width 3.5 m 8.05 m
hatch weight: (one ponto: r 1,27 tons abt 2.7 tons

Internal:
length 13.20 m 18.26 m

FAMLETS WHARF breadth 4.45 m 9,08 m
BILLNGHAM height below decK forwarc and aft end 2.00 m 2,47 m

EA H (under brackets)
height below deck forwar: a )J aft end 2.50 m 3.02 m

c5 cc beow deck besides .atchns 2.50 m 3.02 m
kDDLESBROUGH DOCK be!ov. hatches 2,875 m 3,54 m

hatch openmg: length 13,145 m 13,71 rn
breadth 3.350 rn 7.92 m

bale capa:iy 561- cbtt 19 alc:
HULL gram ca; a.:, 5-23 cbIt 230CanD

.. -- - maximurn deadweight 147,7 metric tons 370.4 C:IC tons

* C. S Name: BACAT 1.
WAKEfIELD CJNTHOFPE Flag: Danish.

DONCASTER Built: Frederikshavn VaorIt A/S, Denmaik.

0AittSECCGH Year: 1974.
ROTHERHAM Gross: 1399.37.

Net: 520.89.

Length o.a.: 103.76 m.

Breadth: 20.70 m.

NOTtINGHAM NEWARK Drought max: 5.41 m.

Deadweight: 1840 ts.

OPLWAT.CN "I, LA-" Pss.aLE 33 D.W.C.C.: 2510 Is. (10 BACAT + 3 LASH).



SYSTEME PORTE-BARGES EUROPEEN
CPROJET BLOHM I VOSS

mr-I 'r . 5  r-1,777 rmr- .M..

M_ . 7 -7 774* r -riI-,

.- p LEl

_3 t--7ATJELi

- Ll

CARACTERISTiQUES:
-du navire porte-barges: -des bargettes:

Iongueur HT: 237m longueur: 20, 6m
largeur: 32, 4m largeur: 8, 2m
creux: 19, 8m tirant d'eau: 3,9m
tirant d'eau: 8,1m

puissance ddveloppde:1S.000 CV.

capacit6s:

conteneurs 20 pie's:1.050

conteneurs 40 pieds: 520

bargettes: type Blohm & Voss

nombre: 34



F LA S H Caracteristiques GeneraIes

FLASH I, I et Il
Caracteristiques Principales

Lonqueur HT 26'2" 81.76m.
Lrgrqrur 80'1" 24.42m.
Creux 17'6" 5.33m.
Tirant d'eeu en route 1 1'3' 3.42m.
Tirant d'eau en opirmtion 27'6" 8.38m.

Cppaci o n bnrfet LASH (8)

-L LL , I -T- T T- I I I T I

FLASH IV

Caracteristiques Principales

Lon gueur HT 337.10" 103m.
Urgur 112'4" 34.23m.

Fi 6-r'X 9 Crpux 21'4" 6.49m.
Tirnnt d'eou en route 11'9" 3.59m.
Tirsnt d'eau en operation 31' 9.45m.

Capacif6 en barpes LASH (15)

FLASH IV FLASH IV AAGE BARGE BARGE
LASH LASH LASH



SYSTEME DE POUSSAGE

TUGTAI N ER"

CARACTERISTIQUES:
module pousseur:

longer:12m

lage : 12

hautueuLr suL-r

-de la b rge porte-corter ers:

cap :: c- u :, 2 002. I . 's

vitesse: 12 noeuds

MODULE POUSSELUR
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C A P R I C 0 R N C A R R IER" - BARGE/CONTAINER/RO-RO

LOCAUX: NAVIGATION CLOISON
ET 9OU1PAGE GRUES PORTIOUES - PORTE CENTRALE

CAPACITr- 35 TONNES POUR LES AVANT
CONTAINERS 20140 PIEDS POSSIBILIT9 DE TRANSPORT

OP9RATION DE CONTAINERS EN PONT9E
RO-RO

RAMPE .T. .I
ARRI$RE

MACHINERIE ESPACE POUR LE TRANSPORT POUSSFEUR POUR
STOCKAGE DES BARGES DES 3ARGES BARGES APPARTENANT

AU NAVIRE

CARACTERISTIQUES PRINCIPALES
Afriemn-ToRder Chlri -C-lipper Cmptlcorn-400 Laseher-1 2

1g,11 r 1- u 9eu1 . .out 259 m 292 r 177 m 15 m
161e-vt ............. 32.3 2 3 m 32 m 29Of
Cpul ... .......... 24 m 24 m 19.7 15.8m
M o ('eau .......... 10,7 m 10.mi 6.7m 6.O m

Jigetu@ . . .24 700 tj 28 V tO Ij 1s50 i 13 F
Prfe ' d.......... 35 01 43 700' 1 15 5 O 10 V S

C , .r' ,1 70 "P ... 7C9 1 C24 432
o " "1 '' -An rd 13 23 1 701 911 720

b C b Arrn 100 -C -icon -100 11sh
"bit ....... 71 14 2

. . ..3! 33 45

12 1 fO 34 71



BARGE 'SOMEF 1.

- - - - I~lS l.6"c a . at

4.0c a at n,.g. nu.

- .'it5.: -

* -- --- -- ----- *.. .. ..... - *-- -- -- - ___---

C 1

MESjRES EN METRES

BARGE DE MER SUBMERSIBLE POLYVALENTE s/b "CONTILIFT 2..

0 0

S- - - -- -- . - - ----- - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- --- - -- - - ------- -------- ------------ t--- 
- - --

-_ - c - - - --- _ -

7e
-_CC: _ _S

( - 1CS7x' H . p1,84 a S ?)AZ! 7-: .

- --- 27,43 2.4c a

i SCRE-li6,09 F- 0CIE Lr, :C -

27-C E C :4 5:
- .E: 0,95 4.964 I.:.b.

- - -- -- 1- 27

0 3.8.n.
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- -T iT-f

Lon -eur: F1, m

Largeur: 15,7m

Tirant

- d'eau: 5,55m
Port en

Lourd:2.400t.p.l.

'Date: 1976

Source: Mammut Transport (Dusse do

Ch tland - grue ''Eness

US c;Attm ccqej cariciGrul contenivri (n remorqvagp

Grut tri cn urt prcctdint j i , ;c, m n te ntion djt C Cntc A u ri

a bold dui na~vir4
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TbI 3 T"s of etrgo wrd and cArpo denwry for re and rnland w t

1cova ( a-g I
anr:,r ' Pr-. C--afg l - s fir r .t I f-r 0- 1b, -L

(on-rhd Iy t .r..up 1000 00us of 1" ;': 1 ii p lrgit.ng' ' J (P , M 1.', it' 0 f

FI- ' tu a - 40 IA,. 40 101 4t 40'
krd. ,d nd o!her mna8 e prd_ 1, -k.' 4 I I 4

I 1 100 h .lzlit

J- J

P.. rjpr-e zr.J i r'rr. t, 414 111 3 0 2 0 1
(-'h r ., a A r.J al r - - io.., ID 10e () A 1 43 1 4j 14 Q0 1, 1

Prtru nd osl r-J, , 44 4 3 11 4C 1 r1 123 5'1 24At, 12 14
Ia ne . 1j4 A. an.d ,on. :etr pr- -n 54 9 A 50 60 3 (.0 5 24 1 OC 0' pt

P r i -) r ia,! r-'Ju. Is 60 1 4 , 1 155 6 - Af' I SI A. k 45
Irir-poltalton equiprent 32 2 :42 0 15 -
%an %.rar mAIeC1h _ 37 2 A4 100 2 A4 211C 100 2 Ix

Total 1332 0 100 00 65 1 4M I0 C .2 I tt.

... m~ ~ ~ ~ ~ ~ ~~I -. ,.. ..... s~......oo 1si ..

Equipment Use (U.S.)

(based on loaded/unloaded vehicle mileage)

Barge 64.5% of miles loaded

Rail 56.8% of miles loaded

Truck 58.1% of miles loaded (intercity)

Tr-A K% CC FrjtIV sty

Cacital (ton-miles/
e Data (tor-MIIeSI P rar-ho,l

Waterway Line-haul 1091 48 703

1CI 86.4 4 46C

Truck Line-haul 262 A17
ICC 17.6 103

. Brop _p- T . 7 hr- Ale P* _ ___t

An h rc_- IA t _ar
bes t C3 32 ' 6 I4 32 3

.Average 27G -71,6 6b6 514 2T 2^:
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Figure 1.7
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Table 1.5

U.S. Flag Third Generation OGTBs

Llnk~age I1rge Hrn': Olmpmnsln,,_([Lxfxfl_: Tug--Barg T-arge: When Built: Where Built: Owner!
Design Ty / Ti Tu'l Draft tlp/Desiqn Speed Tug Tug Operator

Se.rvice Barqe RlIrqe lNenqth pWr Barge Barge

raconite tr.'i lie 140.31'xS4.0'x1l.2' 29, 14,940/Lrnph 12/73 Halter Marine Crocker National Ran/
Breit/Ingram Dry Bulk/ Preseio Ile 974.5'x104.58'x46.50 1000' 52,000 " Erie Marine U.S. Steel

Great Lakes

r Clean Products Martha R. Inqram 14 5 .84'x46.0'x30.25' 37'5" 11,12Fl/14.1 Kts 7/71 Southern Shiphuildinq Ingram Corp.Breit/ingjram Tak/cenIf, 1101 5B4.5'7b7.0'x46.33' 620' 36,500 3/71 Alabamt Drydock

rrlan Products Carol G. I nqram l451.84'x46.0'x30.25' 37'5" 11,128/14.0 rts 3/72 Southern Shiphul Idnq r,,1%roit/1ngram rink/orrein n (1 1 584. 50'xR7.0'x46.33' 620' 37,500 " Irvingpitn ' til I 1 inr na a c r

Rice--Phosphate Valeri, F 150.67'x54.0'x34.0' 30'8" 16,000/15.5 (ts 12/76 Southern Shipbuilinq
Brait/Ingram pry-Belk/Ocean Vale ; If 620.0'x5.'x453.0' 656' 25,000 Maryland Shipbui ding

Fertilizer Jamip A. IIxter 125.'r45.o'x2 7
.75 32' 7200 /12.5 Kts 6/76 Peterson Birders

Breit/InramDry-ulk/Ocean C- 50.0x75.25x46.5' 600' 22,500 12/77 Avonsdale Shipyard .F. lnduqtrles
Dry-uIk/JGa CF- 50 . '7I ,' 4 5 6

oil Tank/ Seabulk Challenger liE.08'.90.44'x38.42' 37' 14,000/15.5 Kts 1/75 Galveston Shipbuilding Hvide Shipping/
Ocean SSC- 31 1 58l.0'x95.O'x46.O' 629' 35,000 (Kelso Marine) hel Oil

Chenical I MabIlk MKunachem 116.0R'xQ0.44'x18.42' 40'1" 14,000/15.5 rts 2/77 Galveston 'hihVildinq h1viie Shipping/
T.n/OIG 1) - .17'x9'.0'x)2.0' 615' 40,000 (Kelqo Marinr) Diamond Shamrock

CAJG jperphosphori Two or Three 126' 5"xo0'4"x39' 36' 18,200 /1".5 Kts 80+
CATU c Sys't., to be 626'6"x99 x5' Avondale Shipyard Occidental Oil

Oil Tank/ NIre-
CATJG O'Nan Two Sydehms to be 127'7"x90'4"x39' 40'6" 18,200/15.5 Kts Halter Marine

Nam'd ___1645'x95.0'x61.6" 699'4" 47,075 Bet.hlehem Steel

Ro-Ro/ .j Oi-r hor f 140'x41'x 19'AORAR 0ce Pn GR M' I568'xR5'x41'6" 605'6" ,50( /41' K 79-80 Marinetta MsirinI Coordinated
(2-units) Barqv Nm,'9 Unknown 6450(165 40' Seatra in ;hi illing orribbean Transport

containers
58 cars)



Integral Mode

PORT 1 PORT 2

TG BARGE
________________SPEED 0

L/D - DISTANCE ) L D RATF

(No. Tugs)=(No. Barges)

Drop-and-Swap %ode

PORT I 
PORT 2

[T PBGE

(No. Barges)= (No. Tugs + 2)

Unbalanced Drop-and-Swan Mode

PORT (NI. PORT 2

I ~ (No.Barqes)k(No. T-ugs +1

I Port Pair Trades: Integral and Drop-and-Swap Modes
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Figure 1.1.. .Continued
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Dc c; N cI h - P' '7cd "A t, 1ir

P In Extended the pins fit in-c
lutwc Cee socketS
within tne barge.

L G

TUG

Source: Waller (1977)

TYPI:AL TUG-PA RE FLEY INTE~rACE : ETIDN

(FOR RMFtEC CCNSTPJ.TSO TCi.ESI" PIAN V7E A

Source: Fletcher (1974)

Figure 1.11

ARTUBAR Semni-Ficic

OGTB LinkapE
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"ill

TYPICAL INSTALLATION

BARGE TRAIN, INC. FURNISHES FLEXORS AND FLARED CONNECTOR
PIPES COMPLETE WITH LATCH MECHANISM.

COMPRESSION &/OR SHEAR

BENDING & TENSION
SECTION THRU LATCH MECHANISM

TENSION

Fiare 1.14

Source: Barge Train (1971) FLEXOR Linkage
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Tatle 2.1

Econoc;.: Cc-arisDn of OZTB5 and SnIr

by Ccst /Opcrational Category

fer-anically- Loosely-Linkea Pull-Towed
Cogt /Ope rat aonal r .F Lin ke d OGTE OGTF OC'TB

Cate gory I______I_____I__

-E.H ~iohet (20-3I) 1nter-ed ate Lowest (2) Sae as Loosely-

(I I-1

ion. Contrc Stronc Weak Altest icnr

Dr KannIn9

rew Costs Highest Intermediate Lowest

coast Guard Most Sam as Ship Apply to Barge

Inspection Stringert only

-tez irerents

Sreeboard Ship RuleE 25% reduction for Sane as Mechanically-
Unmanned Barge Linked ODGT

Lonstructio Highest Somewhat Less Somewhat nere Lowest

osts (70-90%) thar tan Pull-Towed
Ship OT,

jei Cost at Least Intermed 1te (-5% Intermediate Greatest

Given Speei more thar. Ship) (10-15% more than (-30% more than ship'

_ cost_ at_ Ship)

Operational Most safe About the same Somewhat less safe Least Safe
safety as Ship tha- mehan cally

Carq' Iras,;:t!ic s About the sarc 'rchay sN what Hiohest

Cost-st~r
as Shir mere t-ha mE chnl-

cal-Ink CC~

HihesF Some-hrt less SomLhat cre Lowe st
'nsurance Ccs* tha. Sh! thar. Pill-Thwed

:Protection & Indeo- Highest Intermediate Interreciate Lowest
nity Insuran:e Cost

(Izi pfter st Iy aEFr.E

Flexihility Lea- Little less FlExy- 1-ittle 1EFS Flex~-
ble tha-. Lossely- hle thar. Pll-Towee
Lirked C_017Y
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Table 2.2

Typica1 Minninq Scales for Tank OGTR- and Ships

~ or
Typ, T Typiril Mol-rn (Thnvrnn Mochinc1ally-Linked Looqely-Linkedi or T)i1-Thwe Tji-ParjP

Tmnkpr Tanker Tuq-flarrgeq ruill-Tovwod Tuq-,,rqen (Vnyanqf-R qromtr han
nopa rtmon t. (VoyaqeR tens thmn Win mi.) OO M.)

M tPr MKit.'r MaIter Uninspectod Towboat Uningpected T'wboat

LiesdChirF Mt (1) mItoq (2-3) Mat(- eatroortr
2irl Matp 2nd Clans Uninspectol (2)2nd Clanis 1ninp'ected

rd Mv- _Towboat Operator* Towboatoperator*

So a t.in (6) AS'q (4) AR' n or (3) AB'S (31 AR's
Uin I i (,n opl (r,) ATI "I( ) A '

(2) Ordtnariem

EnqinorPrinrv Chief rngine-r Chief rnqineer

iena (2) 2nrl/lrd A-,n't rnn. rChief Engtnf-fr (2) Arz-'t Fnqtnperg
1) Asi!;tant or Asn't rnqinper

and QMFD

nq i n--r i nq Pumrman Chlef Engin#r (FAconmq
(nIi cn-rl ( ) QM F ) nqinppr(No license Pnquirn-l nuqqazt. d Nst not r'-

Oiler I irl
Aqs't Enqine'r
A2L OiilrL/UtiIi ty

P!p1r, m nt (irook (2) Cook/ Cook/Stward Cooking done by Crw Cook/Ordinary gaman
Poparmont(2) ISt-warel Is t wm rl

(2) G-n-rml Itility Radio Officor General Utility

Toq_ t Cr25r1t i-L.p.. '

*RoqgtIcra rnant rijard Certfffrct rnthor than Licenqr-



Intecral Mode

PC)FT I PORT 2

L/) LTD R'i-F
L/U Rrr 01SA,?

(No. Tugs)=(No. Barges)

Drop-and-Swap mode

PORT1 u POFT 2
PORT TUG BARGE <

(Nz. Barges)= (No. Tugs + 2)

I
SUrba la:ced Dro:- and-Swan fMode

PORT 2

(No. Barges)?(N:. Tucs + 1)

I Port Pair Trades: Integral and Drop-and-Swap Modes
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Figvire or. I...Con tin urd

Typical Small Pull-Towed OGTRs: Pargis
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Current Transport Cost Comparison

* Cargo densities on water 1.3 times rail and 3.2 times truck.

* Truck costs include pickup, delivery and consolidation.

* Useful life: truck 4-8 years, water and rail 20 years.

* Inflation therefore affects truck costs more.

* As value of $ decreases, ton-mile productivity per unit investment
will decline without a true change in capital productivity.

lable 1. Agpcgpte aboI productivity far "W, rail. and truck 195- 1919

"Ibousan-, of In-, Wld2 Viel
FmplIoycr '3c

SaterRAO UAICe 'In%.
Year Waer P-" Irusk' (7) 171

IqSS 2010 574 222 26 1I
1960 2s17 654 147 23 5.2

IQ,5 5040 9o0 173 19 3.4
197U 9O 7 12.0 It2 13 1.9

j)5 8627 1411 144 16 3.7
9557 1515 155 16 1,6
9715 1612 IR4 Ii 3.9

VA0 I6 2 140 11 .7
S 7B0U 15 h lbo 21 2 3

ft'.n Aetr..r .fnl. r,-.t ns 12 pt,.A4 IS lo *Me pwererm Jo. .,. v.d -O I risca"Pl t, m A.1. :... L - lp , 
- .. v 01" .

table 2. AW*w cap.al produc1vity for wate. rWul. and "mck 195 1979

,an I q -Crni lotal Aet

b"n I4.w r la .. 1on M...M ;'. a,

J' ,iz ka Ir.4 L) 1..~ kJ 1, rv 4

InO 71 0 41 6x 0 q 7 7 l') I *r, 241 14
S4 f 4 A 0 41 x I., I A l 2) 0 t' 2's I

W u I i10 2 4. 1, I 1 144 4 21 0 1 ' 10 7
75 91 1 41 A 1 1 4 41 q 2 87 1 .1 I 10 0 1 II

IM 'r, "-s I 4 7 14 A 4 4 4) 541 1 2: 2 II I i I
jJ77 Rs 41 S 21 7 50 1 lt, 2 104 ,

1'4 , C a 44 . (I 31. ' )4,, >'4 ll
3'7V 41,4 44 V 17 . %0 - 20 4 '. 4 (12 ' 4.-

.... J Jat- , I. I.. t - _ . - . -c .- ,, -, .. i 2 -- t
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00('

Speed (mile per hou-)

Determination of equilibrium speed

10C. IepI1I

90 905 JV H -

D - .001C H F

c 56

60(' H P
-: 40W.m

30
VdO-20C 1"e

Drau- E S e-

c 2t 4t 6t st 1 D6 126 14t 1b

Dcc r--8 2E (&quarc feel)

Total product curvec.
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A iUui&-trtive MargJ1L Productivity Schedule for thr Barge input-

F hotila decA
arm (g Ise: Tar. milus hour A70r, mue 'how

6.82: 13,03'
16,82~~ 21 , 1 45-1 .1

2( ,8 9327 &.6GL: 11 .504
36,82Z, 4 .57C S1.92,-
46,825 57 ,35f 6 777
56.82E, 65, 201 7,45
66,82C 72,223 7,022
76,825 76,4P9 6,276
86,825 84011 5.512
96,825 88,807 4,79W

106,825 92. 832 4,025
116,825 95,911 3,079
126,825 97.989 2,07S
136,825 96,817 828
146,825 96,126 -691
156,825 95.412 -2,714
166,825 90,153 -5,259

VW - 2M. D - 12.0. R - 6.5: ' - 4.000, L 'B 5.5714

'-x Ilustrative Margiral Productivity Schedule for the Towboat (Borse-

H or epouw- T0r. miies hur L Tor. mieli houw

W0) 46.683
1,000 63,024 16.341
1,500 73.7M& 10.732
2.000 81.29- 7.543
2.500 S6.5C 5,295
3,OCK 90.11 3,524
3.50( 92.144 2,02f
4.000 92832 65

4,500 92.276 5
5.000 9(.52r, -1,7Y

* - 20b, D - 12 C.H - 6.5. E 13.5, A - 100, 825

An Illustrative Marginal Productivity Schedule for the Towboat Input -ith
a Larger Flotifle

H o'rpu 7cn. mr., .ou- La r. mu;'ho-a

500 43.517-
1,000 59.16 15,652
1, 50 6. 65 10 490
2,00( 77.20C -. 5W,
2,50C 82,6S2 5473
3,OX 8,515 3. SK
3,500 88.957 2 442
4.00( 90 153 1.196
4.50(90 18 35
5,000 89,092 -1.09

R g - 2. D 12 0, R - 8.5, B 173.0, A - 16C, 825
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-7- November 10, 1986

Inland Water Transport: Wednesday and Thursday, November 12 and 13, 2:30 to 5
p.m., Rm. N-955. Professor Ernst G. Frankel, Department of Ocean Engineering,
Massachusetts Institute of Technology, will be the speaker. Session 1: Inland
water transport and port technology--push and pull tows, barge and tug design
and operations; inland water ports and cargo transfer technology. Session 2:
Inland water transport operations--fleeting, barge swapping, and barge
scheduling; routing of operations; up and down river operations control; and
inland water transport economics. Written material will be available prior to
and at the seminar. For further information, call Helen Frost, Ext. 61667.
Sponsor: TRP.

Hard-currency Debt and the Growth of the Eastern European Economies: Thursday,
November 13, 2:30 p.m., Rm. S-10-001. Iliana Zloch, consultant to the External
Debt Division, will analyze post-1970 developments in the hard-currency debts
of Eastern European countries and assess the contribution of these debts to
their economic growth. For a copy of the paper, call Ext. 3-3724. Sponsor:
EPDED.

"Stabilizing Inflation with Incomes Policy Support"--Monthly Seminar in the
Frontiers of Economics Series: Thursday, November 13, 2:30 p.m., Rm. C-1006.
Professor Rudiger Dornbusch, Massachusetts Institute of Technology, will
discuss his research on the interaction of stabilization and incomes policies.
Special attention will be focused on experiences in Argentina and Israel.
Background papers are available from Jennifer Abner, Ext. 69738. Sponsors:
CPD and WAN.

Housing Finance: Freddie Mac--Past and Future Roles: Friday, November 14,
10:30 a.m., Rm. C-1006. Michael Lea, Chief Economist of Freddie Mac (Federal
Home Mortgage Corporation), will give an overview of what has been Freddie
Mac's role in the U.S. secondary mortgage market. He will also discuss recent
proposals to remove the Federal Government ties to the mortgage credit agencies
and their implications. Sponsor: WUD.

The Use of Geotextiles in Road Construction: Friday, November 14, 10:30 a.m.
to 12:30 p.m., Rm. N-955. M. Dewsbury and H. Tan of DUPONT, Reemay and Typar
Division, will give a presentation on the use of geotextiles in civil works,
particularly for road construction. For more information, call Peter Ludwig,
Ext. 3-2686.

Finnish Mining Technology Seminar: Tuesday, November 18, 9:30 a.m. to 5 p.m.,
Rm. 1-4-270, and Wednesday, November 19, 10 a.m. to 5 p.m., Rm. N-550. The
seminar will be given by the Embassy of Finland and the Finnminers
Association. For more information and reservations, call T. Beltran, Ext.
72725. Sponsor: IND.

Occupational Roundtable--Economists in the Bank and IFC: Thursday, November

20, 3 to 4:30 p.m., Rm. H-2-300. Panelists Basil Kavalsky, Nissim Ezekiel, Guy
Pfeffermann, Salem Gafsi, Carlo Castelli, Mansour Farsad, and Michael
Sharpston, will open a discussion on careers of Economists in the Bank/IFC.
The discussion will include views and issues about opportunities, trade-offs,
responsibilities and trends. A question-and-answer session will follow. To
reserve a space, call Jim Carey, Ext. 75725. Sponsor: CIC.
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Preshipment Inspection Services--SGS Experiences in Preventing Illegal Capital
Flight: Tuesday, November 25, 2:30 p.m., Rm. N-550. Oscar J. Kneubuehler,
Executive Vice President, and Fred J. Herrin, Vice President of Societe
Generale de Surveillance, will speak and answer questions about SGS experiences
in 24 countries and the implications for World Bank SALs and project
procurement. For more information, call Gene Tidrick, Ext. 61078. Sponsor:
CPDDR.

INFORMATION RESOURCE TECHNOLOGY

LOTUS Users Group Meeting: Tuesday, November 11, 12 noon to 1 p.m. There will
be two concurrent sessions: (1) Introductory Graphics Workshop: K building
(1825 K St., N.W.), 10th floor, for LOTUS users who have had no prior
experience using LOTUS graphics. Find out how to get started and what types of
graphs can be generated. Create and print at least one type of graph. The
workshop will help users decide whether to pursue LOTUS graphics training
further. (2) Installation of latest LOTUS Release 2.01: ITF Studio, Rm.
H-3-230. The demonstration will include both hard and floppy disc systems,
along with a discussion of related issues. For more information on either
workshop, call Ext. 75393.

FOCUS Modify Internals/Advanced Update Techniques: Wednesday, November 12,
9:30 a.m. to 5 p.m, Rm. H-B2-050. Intended for experienced FOCUS programmers.
The internal processing performed by FOCUS during MODIFY; techniques for
multiple segment processing, HOLD buffers, and the REPEAT loop, and a number of
new features available in version 5.0.3 will be covered in the course. Simple
solutions to some of the problems faced in FOCUS updates will also be
discussed. For more information, call Maureen Miller, Ext. 3-2134. To
register, call Jennifer Meade, Ext. 48048. Sponsors: ITF and PMD.

Personal Computer Users Group--Public Domain Software Library: Thursday,
November 13, 12 noon, Rm. HB-050. Kyle Cummings, ITF, will describe the
software available to all staff through the World Bank User Group electronic
bulletin board, and will advise staff how to get copies of the programs. He
will also demonstrate the ProCom public domain communications package for the
IBM PC. Staff interested in PC Telephone Bulletin Board Systems, public domain
software, and PC communications are invited. Sponsor: Personal Computer Users
Group.

FOCUS Reporting Internals and Efficiency: Tuesday, November 18, 9:30 a.m. to 5
p.m., Rm. H-7-144. Intended for experienced FOCUS programmers. It describes
the internal operations of FOCUS during report retrieval. Methods for coding
more efficient FOCUS report programs will also be discussed. For more
information, call Maureen Miller, Ext. 3-2134. To register, call Jennifer
Meade, Ext. 48048. Sponsors: ITF and PMD.

Personal Computer Users Group Meeting: Wednesday, November 19, 12 noon, Eugene
Black auditorium (C-1114). Morton Sinkoff, IBM Corporation, will present IBM's
intelligent workstation products and network architecture, and its strategy for
the future. Sponsor: ITF and Personal Computer Users Group.
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Seminar by the Petroleum Economics Ltd., London: Monday, November 10, 10 a.m.
to 5:15 p.m., R. C-610. Topics will include outlook for petroleum products
demand and refinery capacity developments; structure and evolution of world oil
inventories and contractual relationship with the Bank. For more information,
call Ext. 72293. Sponsor: EGYPA.

Regenerative Agriculture: Monday, November 10, 2 to 3:30 p.m., Rm. C-1006. A
presentation by staff of the Rodale Institute. The workshop will include
introduction of regenerative agriculture concepts, research results at the
Rodale Research Center, discussion of low-cost resource efficient technologies
and regenerative farming practices, and possible applications in developing
countries. For more information, call Mario Kamenetzky, Ext. 76826. Sponsors:
PPDES/CGIAR/AGRPT.

Strategies for Environmental and Tribal Protection in the Amazon--The Case of
the Carajas Project in Brazil: Tuesday, November 11, 12:30 to 1:30 p.m., Rm.
E-855. A presentation by Dr. Lourdes Davies de Freitas, head of the Environ-
mental Unit of Companhia Vale Do Rio Doce. Dr. de Freitas is responsible for
the environmental and tribal components of the Carajas Project, and for issues
related to urban site planning. Dr. Stephen Bunker, Johns Hopkins University,
who is presently engaged in socioeconomic research related to the Carajas
Project, will also participate. Bring a brown bag lunch. Sponsor: LCPAB.

Consulting Services from Germany: Tuesday through Thursday, November 11, 12,
13. VUBI, the Association of Germany's international consulting firms, will
make a series of presentations on newly-developed consulting services in the
fields of economics, rural development and regional planning, energy,
transportation, mining, and telecommunications. Place, time, and detailed
topics are available from the German Executive Director's office, Ext. 72723.
Additional information will follow in the November 10 Weekly Bulletin.
Sponsor: EDS.

Inland Water Transport: Wednesday and Thursday, November 12 and 13, 2:30 to 5
p.m., Rm. N-955. Professor Ernst G. Frankel, Department of Ocean Engineering,
Massachusetts Institute of Technology, will be the speaker. Session 1: Inland
water transport and port technology--push and pull tows, barge and tug design
and operations; inland water ports and cargo transfer technology. Session 2:
Inland water transport operations--fleeting, barge swapping, and barge
scheduling; routing of operations; up and down river operations control; and
inland water transport economics. Written material will be available prior to
and at the seminar. For further information, call Helen Frost, Ext. 61667.
Sponsor: TRP.

Hard-currency Debt and the Growth of the Eastern European Economies: Thursday,
November 13, 2:30 p.m., Rm. S-10-001. Iliana Zloch, consultant to the External
Debt Division, will analyze post-1970 developments in the hard-currency debts
of Eastern European countries and assess the contribution of these debts to
their economic growth. For a copy of the paper, call Ext. 3-3724. Sponsor:
EPDED.

"Stabilizing Inflation with Incomes Policy Support"--Monthly Seminar in the
Frontiers of Economics Series: Thursday, November 13, 2:30 p.m., Rm. C-1006.
Professor Rudiger Dornbusch, Massachusetts Institute of Technology, will
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Wednesday, November 5, 2 p.m. Wednesday, November 12, 2 p.m.
Friday, November 7, 11 a.m. Friday, November 14, 11 a.m.

Managing People: Managers Need to Provide an Opportunity for people to
share their aspirations, seek views on how realistic those aspirations
are and jointly explore ways they can develop skills and acquire
experience. The CIC designs and conducts programs tailored to a unit to
assist managers and supervisors in this process. To schedule a
discussion of the topic, call Charles Kramer, Manager, CIC, Ext. 75724
(participation is limited to Division Chiefs and Unit Managers).

Development Business

Issue Deadline for Receipt of Material Publication Date

212 November 20 December 16

When close to deadline, hand carry procurement notices to Rm. E-1055. Include

your extension and room number with the material.

1987 schedules are now available from the Development Forum Unit.

SENINARS AND TRAINING

Seminar on Design Issues in Policy Seminars: daily through Friday, November 7,
9:15 a.m. to 12:30 p.m., and 2 to 5 p.m., Rm. G-1070. Executive Directors,
staff from the Bank, Fund, and Inter-American Development Bank are welcome. If
you wish to attend any of the sessions, call Seminar Co-Director Surinder Deol,
or Seminar Secretary Vasantha Israel, Ext. 72762.

AGRES Brown-Bag lunch on "Increased Variability in Cereal Production since the
1960s--Causes, Concerns, and Remedies": Thursday, November 6, 12 noon to 2
p.m., Rm. N-1121. Peter Hazell, AGRES, will review the evidence on increasing
variability at the global and country levels. For a copy of the paper, call
Ext. 60103. Sponsor: AGRES.

"Cost Comparisons of Technical/Vocational Education in China--Preliminary
Results from Shanghai," Thursday, November 6, 12:30 p.m., Rm. N-955 (Education
and Training brown-bag lunch). Professor Teh Wei Hu, Department of Economics,
Pennsylvania State University, will conduct the seminar. Professor Hu was a
consultant to the Bank-sponsored research effort undertaken by Fudan University
in Shanghai. Open to all staff. Sponsor: EDTRS.

Presentation on Mistblower Equipment: Friday, November 7, 11 a.m. to 12:30
p.m., Rm. A-530. CMS Turbine, an Italian company, will make a presentation on
its mistblower product for tree and other crops. All interested staff are
invited. For more information, contact Christopher Walton, Ext. 74497.
Sponsor: WAP.
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September 17, 1986

Professor E.G. Frankel
Department of Ocean Engineering
Massachusetts Institute of Technology
Building 5-222
77 Massachusetts Avenue
Cambridge, Mass. 02139

Dear Ernst:

Presentation of Wednesday Afternoon Seminars for Bank Staff

Thank you for your letter of August 28, 1986 on the above-mentioned
subject and we are pleased that you will be able to offer a series of
seminars for this unit.

Following our conversation, I now confirm that we would like you to
present the following seminars:

i) Liner Shipping in Transition

Effect of the Code of Conduct for Liner Conferences and the U.S.
Shipping Act of 1984, on liner shipping and its organization. Load
centering and impact of round-the-world services and large integrated
container operations on liner services in developing countries.

Dates: October 15 and 22.

Costs: Two days of presentation plus three days of preparation at
US$587 per day (handouts to be provided).
Two return air fares economy plus local taxis, etc.

ii) Inland Water Transport

Session 1 - Inland Water Transport and Port Technology
Push and pull tows, barge and tug design and operations, inland water
ports and cargo transfer technology.

Session 2 - Inland Water Transport Operations

Fleeting, barge swapping, and barge scheduling. Routing of operations.
Up and downriver operations control. Inland water transport economics.
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Professor E.G. Frankel - 2 - September 17, 1986

Dates: November 12 and 13.

Costs: Two days of presentation plus three days of preparation
(handouts to be provided) at US$587 per day.
One return economy airfare plus one overnight stay and local
expenses.

We will now proceed with the advertisement of the seminars in the Bank's
Weekly Bulletin.

Looking forward to seeing you again.

Yours sincerely,

John Lethbridge
Acting Ports and Aviation Adviser
Transportation Department

cc: Mr. Carnemark (TRP)

JLethbridge:hf


