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U.S. SHIP REPAIR AND OVERHAUL

. THE REDUCTION IN SIZE OF U.S. FLEET AND DIMININSHING
NAVAL WORK, AND THE ENTRY OF SOME SHIPBUILDERS INTO
REPAPIR, HAS FORCED U.S. SHIP REPAIRERS TO SEEK
INTERNATIONAL BUSINESS.

. FOR A WHILE THE FOREIGN EXCHANGE RATE WAS FAVORABLE
TO THIS EFFORT WITH U.S. PRICES LESS THAN FOREIGN, BUT
RECENT IMPROVEMENT IN THE FOREIGN EXCHANGE RATE
WILL MAKE IT MORE DIFFICULT

. THERE ARE CURRENTLY OVER 200 PRIVATELY OWNED SHIP
REPAIRERS IN THE U.S.,31 OF WHICH CAN DRYDOCK SHIPS
GREATER THAN 400 FEET WITH 41 FLOATING DOCKS AND 31
GRAVING DOCKS

e THE TAKE OVER OF EX NAVY SHIPYARDS HAS ADDED TO THE
PRIVATE REPAIR CAPABILITY

e SHIP REPAIRERS SEE INCREASING WORK DEMAND

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. SHIP REPAIR AND OVERHAUL continue)

. REST OF THE WORLD SEE INCREASING OVERCAPACITY
ESPECIALLY AS U.S. ISINCREASING ITS PRESENCE

.BETHSHIP UPGRADE ITSFLOATING DOCK TO HANDLE LARGER
CRUISE SHIPS

.NEWPORT NEWSWILL MAKE ITSGAINT AIRCRAFT CARRIER
BUILDING DOCK AVAILABLE TO REPAIR LARGE SHIPS

. TWO SHIP REPAIRERSHAVE VASTLY INCREASED THEIR
CAPABLITY BY TAKING OVER PARTS OF THE CHARLESTOWN

NAVAL SHIPYARD

« NEW SHIP REPAIR COMPANIES ARE SPRINGING UP ALL AROUND
OUR COASTLINE

-+ ALL AREAS ARE ACTIVE AND EXPECT TO INCREASE THEIR
INVOLVEMENT

. THE PACIFIC NW IS BENEFITTING FROM RUSSIAN BUSINESS

l

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INS
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U.S. SHIP REPAIR AND OVERHAUL (continuep)

¢ MEANWHILE, THE REST OF THE WORLD SEES LESS WORK
AROUND AND PRICES UNDER PRESSURE. WITH SHIPPING STILL

UNDER GREAT PRICE PRESSURE, SHIP OWNERS ARE STILL
DELAYING REPAIR

|

e EUROPE, WITH ITS HIGH LABOR COSTS IS ESPECIALLY
VULNERABLE. SOME COMPANIES HAVE RECENTLY CLOSED

THEIR SHIP REPAIR FACILITIES AND MORE CLOSURES ARE
PLANNED

« OTHER EUROPEAN SHIPBUILDING YARDS ESPECIALLY IN
SCANDINAVIA AND GERMANY HAVE CHANGED OVER TO REPAIR

e SINGAPORE WILL INCREASE ITS SHIP REPAIR DOCKING
CAPACITY BY OVER 30% BY THE END OF THIS YEAR

 FINALLY, MANY SHIP OWNERS ARE TAKING ADVANTAGE OF

SAILING REPAIR CREWS AND “REPAIR IN ANY PORT” ROVING
COMPANIES

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. SHIP REPAIR AND OVERHAUL (coninue)

e AT ONE TIME SHIP REPAIR FACILITIES PARTICIPATED IN THE
DEACTIVATION AND SCRAPPING OF SHIPS. THIS BECAME
SPECIALLIZED AND THEN WENT OFFSHORE AS ENVIRON-
MENTAL LAWS MADE IT IMPRACTICAL IN THE U.S.

e REPAIR, OVERHAUL AND CONVERSION JOBS VARY WIDELY IN
SCOPE AND COMPLEXITY AND EACH JOB HAS DIFFERENT
NEEDS FOR FACILITIES AND MANAGEMENT

e THERE ARE BOTH SIMILARITIES AND DIFFERENCES BETWEEN
SHIPBUILDING. AND SHIP REPAIR AND OVERHAUL

e SIMILARITIES INCLUDE FACILITIES, EQUIPMENT, TOOLS AND
MANUFACTURING PROCESSES. DIFFERENCES INCLUDE
UNCERTAINTY OF WORK SCOPE AND TIME TO PREPARE FOR IT
AND PERFORM IT

e SHIP REPAIR AND OVERHAUL MUST ACCOMPLISH A MIX OF
KNOWN AND UNKNOWN WORK ON AN EXISTING SHIP WHILE
MINIMIZING OUT-OF-SERVICE TIME

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. "SHIP REPAIR AND OVERHAUL conminuen)

¢ THREE PRIMARY CUSTOMERS IN THE SHIP REPAIR AND
OVERHAUL MARKET ARE:

COMMERCIAL SHIP OWNERS
NAVY AND USCG
GOVERNMENT OWNED COMMERCIAL SHIPS

e THE COST OF SHIP MAINTENANCE AND REPAIR IS GREATER
THAN THE ACTUAL COST TO HAVE THE WORK DONE. THE
TOTAL IMPACT MUST BE CONSIDERED

e THE OUT-OF-SERVICE TIME COSTS ARE OFTEN THE MOST
IMPORTANT AND INCLUDE:
LOSS OF DEPENDABILITY BY SHIPPERS
LOSS OF INCOME AND NEW BUSINESS
DAMAGE TO ON-BOARD CARGO
UN-DEFRAYED OVERHEAD COSTS

e THUS REPAIR DECISIONS ARE A COMPLICATED BALANCING OF
COMPETING NEEDS

UNTVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. SHIP REPAIR AND OVERHAUL (continuep)

e THE SHIP REPAIR AND OVERHAUL INDUSTRY WORKS ON SHIPS
THROUGHOUT THEIR LIVES TO:

MAINTAIN THE SHIP AND ITS EQUIPMENT IN GOOD AND
SAFE OPERATING CONDITION

REPAIR VOYAGE AND OTHER DAMAGE AND BROKEN
EQUIPMENT

CONDUCT CLASS INSPECTIONS
CHANGE SHIP TO PERFORM BETTER OR NEW JOBS
(CONVERSION AND MODIFICATION)

. THE TIMING OF THESE ACTIONS AND THEIR SCOPE OF WORK IS

DETERMINED BY:

CLASSIFICATION SOCIETY RULES AND COUNTRY LAWS
SHIPOWNER’S MAINTENANCE APPROACH
SAFETY, MARKET AND ECONOMIC CONSIDERATIONS

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE



Start E"‘} |
Service Service

LIFE OF A SHIP i/

Design/construction

Service life (17 to 25 years average)

Planned maintenance (dry dock)

Planned maintenance (non-dry-dock)

Unscheduled repairs (as needed)

Conversion/modernization (optional)

Deactivation/scrap L h

Fig. 9-1. Maintenance/repair life of a ship.
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U.S. SHIP REPAIR AND OVERHAUL (continue)

« MOST SHIPOWNERS HAVE PLANNED MAINTENANCE PROGRAMS
TO TAKE CARE OF ROUTINE MAINTENANCE

« MAINTENANCE REQUIRED BY CLASSIFIACTION AND

REGULATORY AGENCIES MUST BE DONE IN ACCORDANCE
WITH THE RULES AND LAWS

« FOR OTHER MAINTENANCE AND REPAIR, SHIPOWNERS

GENERALLY PREPARE WORK LISTS AND NEGOTIATE WITH A
NUMBER OF SHIP REPAIRERS BASED ON THESE LISTS

« WHILE THE REPAIR WORK IS BEING DONE THE SHIPOWNER
WILL HAVE A PORT ENGINEER OR REPRESENTATIVE IS THE

REPAIR FACILITY TO LOOK OUT FOR THE SHIPOWNER'’S
INTERESTS

« FOR CONVERSIONS THE SHIPOWNER WILL HAVE A TEAM IN
THE SHIPYARD

« SOME SHIPOWNERS USE MAINTENACE & REPAIR CONSULTANTS

TTAITY LD OTT AN MATOTITAVART MOT A ATOMIATIT A MY ALY Tar AT o v ovee
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U.S. SHIP REPAIR AND OVERHAUL (CONTINUED)

« THE U.S. NAVY REPAIR AND MODERNIZATION BUSINESS IS
LARGE AND HIGHLY COMPETITIVE, FOR U.S. COMPANIES. IT IS
RESTRICTED TO U.S. COMPANIES UNLESS IT IS IMPRACTICAL TO
RETURN SHIP TO U.S. OR WHERE U.S. NAVY HAS LARGE FOREIGN
BASES

 PRIVATE SHIPYARDS AND REPAIRERS COMPETE WITH THE NAVY
FACILITIES FOR THE WORK, WITH MORE AND MORE GOING TO
PRIVATE COMPANIES AS THE NAVY YARDS ARE CLOSED

« THE U.S. NAVY ESTABLISHES A PLANNED MAINTENANCE
PROGRAM FOR EACH CLASS OF MAJOR SHIP

* PLANNING YARDS ARE SET UP FOR EACH CLASS OF MAJOR SHIP

« REPAIR/CONVERSION WORK |S IDENTIFED BASED ON
ESTABLISHED REQUIREMENTS FOR THE SHIP CLASS AND
EXTENSIVE RECORD KEEPING, INSPECTION AND ENGINEERING
ANALYSIS PROGRAM

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. Navy Repair and Modernization

Budgets of Active and Reserve Ships, FY 1990-94
(in millions of dollars)

[tem 1990 1991 1992 1993 1994
Public Yards 2,913.8 2,521.9 2,719.1 2,390.3 1,595.8
Private Yards 1,734.5 1,310.8 1,339.3 1,104.3 802.1
Competition *) *) (*) (*) 393.5

Total 4,648.3 3,832.7 4,058.4 34946 2,791.4

* Data included in public and private yard budget numbers.
NOTE: Does not include other program costs.

SOURCE: U.S. Department of the Navy, based on FY 1994
Congressional Budget.

Navy Shipbuilding and Repair

Budgets, FY 1990-94
(gnm||||ons of dollars)

ltem 1990 (1) 1991 (1) 1992 (1) 1993 (1) 1994 (2

Shipbuilding &

Conversion 11,5412  8751.2  6,713.2 5,853.2 4,294.7

Ship Repair &

Modernization 4,648.3 38327 4,0584 3,4946 27914
Total 16,189.5 12,583.9 10,771.7 9,347.8  7,086.1

(1) Appropriated.

(2) Requested.

SOURCE: U.S. Department of the Navy, based on FY 1994
Congressional Budget.

Fig. 9-4. U.S. Navy shipbuilding and repair budgets.
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U.S. SHIP REPAIR AND OVERHAUL (CONTINUED.)

« THE WORK REQUIREMENTS ARE CONVERTED INTO TWO
STANDARD SPECIFICATION STANDARDS, ONE FOR NAVY
SHIPYARDS AND ONE FOR SUPSHIPS TO USE TO OBTAIN A BID
FROM PRIVATE COMPANIES.

« NAVY REPAIR/CONVERSION SPECIFICATIONS AND CONTRACT
LANUAGE ARE EXTENSIVELY STANDARDIZED AND. THEREFORE
I KNOWN BY EXPERIENCED PEPAIRERS

« NAVY'S CURRENTLY USES 35 PRIVATE COMPANIES AND 5 NAVY
SHIPYARDS TO PERFORM THEIR REPAIR/CONVERSION NEEDS.
HOWEVER, THEIR NEEDS ARE CONTRACTING AND THE
OUTLOOK IS FOR MORE CLOSURES AND GREATER COMPETITON

« PRIVATE COMPANIES MUST PRE-QUALIFY AND FOR WORK ON
LARGER, MORE COMPLEX SHIPS MUST RECEIVE A MASTER SHIP
REPAIR AGREEMENT

e TO OFFSET THIS PRIVATE SHIP REPAIRERS HAVE TO SEEK
WORK FROM OTHER MARKETS

TINTVERQIT TN MICICAN TRDANCDANDT A TINA DECL A DET TIRIC R p—
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U.S. SHIP REPAIR AND OVERHAUL (conTinuep

e THE GOVERNMENT OWNED COMMERCIAL SHIPS ARE
MAINTAINED AND REPAIRED TO COMMERCIAL REQUIREMENTS

e THE MILITARY SEALIFT COMMAND SHIPS AND THE MARAD
NATIONAL DEFENSE READY FLEET MAKE UP MOST OF THIS
MARKET WITH OVER 150 SHIPS EACH

e THE U.S. ARMY ALSO OWNS A NUMBER OF SHIPS

e THE OTHER TWO OWNERS ARE THE NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION (NOAA) AND THE NATIONAL
SCIENCE FOUNDATION

e THIS MARKET SEGMENT IS DRIVEN BY GOVERNMENT
CONTRACTION AND FIXED PRICE LOWEST BID AWARDS

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE




NSRP SP-9 PANEL SHORT COURSE ON IMPLEMENTATION OF ZONE TECHNOLOGY IN REPAIR & OVERHAUL ENVIRONMENT

US SHI P REPAI R AND OVERHAUL (CONTINUED)

« SHIP REPAIR AND OVERHAUL ARE CLASSIC CASESOF THE “JOB
SHOP” FORM OF MANUFACTURING

« THEY ARE HIGHLY LABOR AND SKILL INTENSIVE WITH LITTLE
POTENTIAL FOR AUTOMATION

« MOST OF THE WORK IS DONE ON BOARD THE EXISTING SHIP,
THUS THE PROBLEM OF SPACE AND TRADE CONGESTION MUST
BE OVERCOME

« THE JOB SHOP ENVIRONMENT AND THE SHORT PERFORMANCE
TIME DICTATE THAT MANY REPLACEMENT PARTS BE
MANUFACTURED BY THE REPAPRER INSTEAD OF PURCHASING
THEM FROM ORIGINAL EQUIPMENT MANUFACTURERS

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. SHIP REPAIR AND OVERHAUL  (conTinuep)

« EACH REPAIR JOB IS UNIQUE (EXCEPT FOR NAVY CLASS)

« THE BEST APPROACH TO EACH CASE DEPENDS ON THE
COMBINATION OF:
JOB SIZE
JOB COMPLEXITY
FACILITY REQUIREMENTS
MANAGEMENT REQUIREMENTS

« LARGER, MORE COMPLEX JOBS GENERALLY REQUIRE MORE
EXTENSIVE FACILITIES, OVERALL PLANNING AND
MANAGEMENT ORGANIZATIONS

e« SMALLER, LESSCOMPLEX JOBS CAN BE ACCOMPLISHED WITH
MINIMUM FACILITIES, ON-THE-JOB PLANNING AND SIMPLE
MANAGEMENT

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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U.S. SHIP REPAIR AND OVERHAUL (continue)

e A FULL-SERVICE SHIP REPAIR AND OVERHAUL FACILITY IS
VERY SIMILAR TO THAT OF A NEW CONSTRUCTION SHIPYARD

« THE PRIMARY DIFFERENCES INVOLVE THE UTILIZATION OF
THE FACILITIES. IN A SHIPYARD, STEEL MANUFACTURING
FORMS THE CORE AROUND WHICH OTHER PROCESSES ARE
ORGANIZED, WHEREAS IN SHIP REPAIR AND OVERHAUL STEEL
IS ONLY ONE OF MANY NEEDS. OUTSIDE MACHINE AND
ELECTRICAL SHOPS BECOME THE PRIORITY

« SERVICES TO DOCKS AND PIERS ARE MORE IMPORTANT
BECAUSE OF THE NEED TO SUPPORT, SHIP'S SERVICES TO STAY

ON LINE DURING THE WORK ASWELL AS THE NEEDS OF THE
WORKERS

UNIVERSI "W MITHIGAN TRANSPNRTATINN DRQEA DO YAIQ [




Planning Management

iz Complexity Facilities Approach Approach

92}
D

Repair & overhaul

Unscheduled repairs [2 [2 Varies Sys to Zone Varies

Planned maintenance ] P Shops/Pier/DD Sys to Zone  Function to Project

Overhaul Shops/Pier/DD Zone Project/Matrix
Conversion/modernization Full Service SY Zone Project/Matrix
Deactivation [Z] [Z] Shop/Pier Zone & Sys Project
Scrap lZ [2 Pier/DD/Staging Zone Project

Legend: D Least Z] Least to midrange E Least to greatest Midrange to greatest - Greatest

Fig. 9-3. Nature of the industry.
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U.S. SHIP REPAIR AND OVERHAUL onrinuen)

e FULL SERVICE SHIP REPAIR AND OVERHAUL FACILITIES WILL

HAVE:

TECHNICAL DEPARTMENT
PLANNING AND SCHEDULING DEPARTMENT
PURCHASING DEPARTMENT
PRODUCTION DEPARTMENT
TEST DEPARTMENT
DRYDOCKS
PIERS
OVER-SIDE CRANES
TEMPORARY HOLDING TANKS FOR SHIP'S FUEL, ETC
WASTE TANKS FOR OFF LOADING SHIP'S WASTE
SHOPS FOR - STEEL
ENGINES
PIPE
MACHINING
SHEET METAL
ELECTICAL
BLAST AND PAINT EQUIPMENT
SPECIAL TOOLS, JIGS AND FIXTURES
TEST EQUIPMENT

IINIVERSIT 9K MICHIGAN TRANSPNDRTATINN DEQIADL INIC wrrm
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U.S. SHIP REPAIR AND OVERHAUL (continuep

e SMALLER SHIP REPAIR FACILITIES MAY ONLY CONSIST OF PIER
SPACE, MOBILE (CRAWLER) CRANES, SOME STORAGE SPACE
AND AN OFFICE

e ALMOST ALL OF THE WORK WILL BE PERFORMED ON BOARD
THE SHIP

e AS PREVIOUSLY MENTIONED, THERE ARE SHIP REPAIR
COMPANIES THAT PROVIDE ON BOARD SAILING REAPIR CREWS
AND OTHERS THAT SEND COMPLETE REPAIR CREWS TO ANY
PORT IN THE WORLD TO PERFORM REPAIRS. ROVING IN PORT
REPAIR COMPANIES OFTEN HAVE STANDING CONTRACTS WITH
SHIP REPAIR COMPANIES IN THE PORTS TO USE THEIR
FACILITIES WHEN REQUIRED

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE




Job | ~ Approach
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Fig. 9-5. Approach selection criteria.



Analysis of Vessels Broken Up in 1992

(Developing countries are in the lead)

Total Tankers Dry Bulkers Gen. Cargo Ships
No. dwt No. dwt Nod w t
(‘000) (‘000) (00 0) (‘000)

China 36 3,187 15 2,442 12 666 9 79
India 109 2,733 32 1,528 13 420 64 785
Bangladesh 34 1,727 12 1,370 3 113 19 243
Pakistan 20 1,715 13 1,472 4 214 3 29
Turkey 7 185 2 106 2 41 3 38
Thailand 1 15 - - - . - I 15
Mexico 1 13 - - - - 1 13
Spain 2 5 - - - - 2 5
Peru | 3 - - - - 1 3
Greece 1 3 - - - - 1 3
Portugal 1 2 - - - - 1 2
Denmark 2 2 - - — - 2 2
Japan 2 1 - - - - 2 1
Netherlands 1 I - - - - 1 l
Germany l l - - - - 1 l
United Kingdom l l - - - - 1 |

TOTAL 220 9,593 74 6,919 34 1,453 112 1,221

Source: Lloyd’s Shipping Economist. Research files. London.



PHILADELPHIA NAVAL SHIPYARD FACILITIES REUSE
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Fig. 9.6. Representative layout for a small repair yard.
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PHILADELPHIA NAVAL SHIPYARD

FACILITIES REUSE

e
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Cascade General, now the s
Portland, Oregon, Ship Repair Yard plans to attract
customers from around the Pacific Rim

contractor at the

U.S. repairers woo the world market

Competitive labor rates and a soft dollar are helping American yards to persuade
more foreign-flag operators into their dry docks

n eroding U.S.-flag oceangoing
A fleet and a reduced Navy bud-
get have demanded a shift in
marketing focus by U.S. ship repair
yards whose international competi-
tiveness has been sharpened by a
favorable exchange rate for the dollar
and labor costs below those in may
other countries.

“What | hear from our members is
that we are very competitive on labor
rates with all of the European and
Japanese yards,” says Robert O'Neill,
vice president of the Shipbuilders
Council of America. “And, when | say
‘competitive,” | mean that in most
cases their prices are lower.”

In the U.S.. there are currently
more than 200 privately owned ship
repair firms. 31 of which are capable
of drydocking vessels of 122 m or
more and have channel depths of 3.7
m and up. according to the Maritime
Administration. For ships of this size.
the U.S. shipbuilding and repair
industry is currently operating a total
of 43 floating dry docks, 31 graving
docks. and two marine railways.

MARINE LOG

Some of the graving docks. however,.
are committed to new construction.

A poll by MarINE Log indicates
that over the next six to 12 months.
many yards expect to increase their
presence in the foreign-flag vessel
repair business. They also expect to
see a continued upward trend in the
coastal tug and barge repair activity.
Offshore rig conversions are also seen
as likely to increase. A number of
yard:: plan to invest in new technolo-
gy and equipment that will enable
continued productivity and quality
enhancements.

ONE COLLISION: TWO REPAIR
CONTRACTS

A double repair performed by Ben-
der Shipbuilding & Repair Co., Inc..
Mobile. Ala.. following the collision of
two cargo ships off the coast of
Louisiana last July, was one of the
most memorable repair projects of
1995. It also underlined U.S. yards'
increasing ability to deliver quality
and timely repairs to international
customers at the right price.

In the collision incident. the 725 ft
x 106 ft Greek-owned Alexia sus-
tained considerable damage to its
bow, while the 515 ft x 72 ft Enif
damaged its port side, aftmost king-
post and cargo gear.

According to Robert A. Beckmann,
vice president of repair for Bender
Shipbuilding and Repair Co.. Inc.,
Mobile. Ala.. prior to the arrival of the
Alexia on July 10. Bender had dis-
patched a sales representative to New
Orleans to assist the owner’s repre-
sentative and view the magnitude of
the damages and resultant repair
work. At that time, available draw-
ings and technical information were
gathered to facilitate detailed plan-
ning and engineering of the repairs.

When the Alexia arrived. work
commenced immediately at wet dock
with the vessel ballasted to raise its
how as high as possible. To speed
repairs. new frames. bulkheads,
floors. etc.. were lofted and N.C.-
burned for fabrication and installa-
tion. while the damaged hull sections
were being scrapped out.
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The severely damaged bulbous bow
was removed ashore. It was set verti-
cally under a fabrication shed for re-
manufacture as work continued on
board. minimizing the vessel’s
required time in the dry dock. Instal-
lation of steel on the hull above the
waterline continued until the dry dock
became available on July 27.

Once the vessel was drydocked.
Bender was able to assess the full
extent of bottom damage. The dam-
aged areas were then repaired with
new plates.

Following the replacement of the
structure immediately aft of the bul-
bous bow. the re-manufactured bow
was lifted in two sections and refit to
the hull.

The repairs were tested for the
classification society while on dry
dock. with the owner taking advan-
tage of the opportunity to take care of
some other repair items not related to
the casualty.

In all. when the Alexia sailed com-
plete on August 17. Bender had
renewed about 273.000 Ib of steel.

The Enif. which arrived on July 29.
needed more complex repairs. On
arrival in Mobile. divers and a shore-
side crane removed as much cargo
(steel coils) as possible from the ship's
flooded No. 3 cargo hold.

The vessel was then drydocked at
Atlantic Marine for removal of the
balance of the cargo. survey and
installation of a cofferdam. Once the
survey was completed. negotiations
were conducted with the owner”: on-
site representative and Bender was
awarded the permanent repairs.

The vessel was refloated and
berthed at Bender Yard No. 5.
Removal of damaged structures began

while the vessel was
afloat.

A new 140 ft long side
shell module with main
deck and tweendecks was
fabricated and the mast
house and boom. damaged |
in the accident. mere
remanufactured ashore.

Enif was drydocked on
August 21 and the coffer-
dam and remaining damaged struc-
ture were removed. The new side
shell module was then put in place by
a 600-ton Bisso floating derrick.

The vessel was being re-classed to
Germanischer Lloyd while in dry
dock. This involved additional steel
work on the hull as well as the usual
survey items and application of new
bottom coating systems,

After undocking. topside work
included re-installation of the mast
house and kingpost All eleetrical.
hvdrauhie and pipine <yvstems were
also re<tored. flushed. and tested as
necessanr

New MACOR muan deck and
tweendech hateh covers cpurchased
bv the owners were in<talled. while
other covers that ~ufiered relauvely
minar damage were repared by and
ntegrated with new panels

By the time 1t satled trom the vard
on November 24, Enrz had had about
530,000 b~ of ~steel replaced rexclud-
me the new hateh covers:

Al thewr peak. the Alexta and Eny
])I'lll('('l~ were running snnull:mcmh-
Iv. generating emplovment for about
250 workers

The two vessels were among 80
docked last year in Bender's two float-
ing dry docks and Beckmann reports
that the yard is already off to a robust

- Repairs by Bender to collision-damaged Alex-

. ia included rebuilding and refitting the bul-
bous bow

start in 1996. expecting to dock 11
vessels in February alone. During
the rest of the year. the yard antici-
pates increased repair activity to be
generated by the coastal and barge
trade. As to future foreign-flag busi-
ness. Beckmann says the Enif project
was one of Bender's first from Ger-
man). Since then it has had a num-
ber of inquiries from potential Ger-
man customers.

FIERCE INTERNATIONAL
COMPETITION

In going after international work.
American yards are entering a tough
league. Robert A. Fiorelli. manager.
business development and sales for
BethShip. Sparrows Point. Md.. sees
foreign flap work increasing. But
“prices are extremely competitive for
available work,” he notes. “Interna-
tional competition from the U.K..
Spain. Portugal and the Mediter-
ranean is fierce. Oversupply of repair
capacity is still a problem. Work vol-
ume shows signs of increasing due to
IACS enhanced surveys."

In the coming months, Fiorelli
also sees BethShip's percentage of
government work increasing due to
the award of the El Paso and Mobile
conversions, as well as other Military
Sealift Command (MSC) contracts.

MARINE LOG



Recent projects at the yard have
included the renewal of 1,000 tons of
double-bottom plating on the barge
Adelaide for Blue Circle Cement, 400
tons of cargo hold and tank steel
renewals for the Energy Enterprise
(ex-Energy Independence) for Central
Gulf Lines, and the drydocking of 10
cruise ships, including a Lido deck
extension on the Royal Princess and a
grounding repairs to the Royal
Majesty.

BethShip last year upgraded its
floating dry dock to handle larger
cruise ships and added new numeri-
cally-controlled machining equipment.
Plans for 1996 include investment in
new hydro- and abrasive-blasting
equipment.

HAMPTON ROADS

A considerable proportion of U.S.
ship repair capacity is concentrated in
the Hampton Roads region, where the
largest repairer is Norshipco, whose
facilities include its huge floating
dock, Titan.

Competition in the region intensi-
fied in 1992 when Tenneco's Newport
News Shipbuilding re-entered the
commercial repair market. The yard

now has a very healthy backlog of
commercial newbuilding work.
Nonetheless, having repaired over 60
ships since re-entering the commer-
cial arena, it is committed to staying
in the repair business. Most of its cur-
rent repair work is for repeat cus-
tomers. trading to the East Coast and

M A R I N E L O G

Gulf, including cruise and
containership  owners.
These are operators, says
Ed Waryas. director of com-
mercial marketing. "to
whom quality and getting
. the ship out on time are
' major factors.” And. in
addition to the yard's new-
building and Navy commit-
ments, “we've been very
successful in matching up
work for these customers
with our dry dock availabil-
ities.”

Waryas, who recently
assumed responsibility for
commercial repairs in addi-
tion to newbuilding. says
that besides meeting the
needs of its established cus-
tomers, Newport News is
“always looking to broaden
our customer base.”

One sector of the repair
market Newport News
could well pursue is the
new generation of post-Panamax ves-
sels. Its graving dock, the largest in
the Western Hemisphere. has been
extended. This has given the yard
added flexibility to carry out commer-
cial repair, as well as newbuilding, in
parallel with Navy work.

Another of the area’s repairers,
Colonna’s Shipyard, Inc., Norfolk,
Va., is in the midst of an evolution,
following its successful emergence
from Chapter 11.

An ability to deal with everything
from tugs and barges to oceangoing
ships up to 18,000 tons has helped
Colonna’s to carve out a niche for
itself, says vice president J. Douglas
Forrest. “We've handled a plethora of
foreign-flag ships, tugs, barges. and
some FFG-7s,” states Forrest. "Every
year for the last five years we have
increased our market share in com-
mercial work.” In the past year,
Colonna’s has repaired about 80 ves-
sels, including repairs to the cable-
layer USNS Zeus and the drydocking
and overhaul of the Export Patriot for,
Farrell Lines.

A resurgence in the tug and barge
market leads Forrest to see increased
activity in that sector over the next
six months. as owners catch up on
repairs that they deferred while the
market was in a lull. Other possibili-
ties could include some midbody con-
versions on containerships.

“l think other shipyards will have
to undergo the same evolution we
did,” says Forrest. He expects the
yard to invest in technology to

increase productivity. Colonna’'s has
already added a 30.000 Ib/in’high
pressure water blasting system.

CHARLESTON NAVY FACILITIES

According to Rich RI. Wilcox. man-
ager of planning and estimating.
Braswell Services Group will expand
its repair capabilities by leasing part
of the former Charleston Naval com-
plex, which will enable it to handle
ships up to 600-700 ft in length. At
present. Braswell can drydock ships
up to 220 ft in length and repair those
up to 350 ft alongside at its
Charleston facility. It is also estab-
lishing ship repair facilities in
Brunswick. Ga. In 1995. military and
government work accounted for about
90% of the company's repair workload
at its U.S. facilities. Braswell’'s main
contestant in the commercial and for-
eign-flag arena is its Balboa. Panama.
facility. which espects to increase its
business.

Detyens Shipyards. Inc.. Mt. Pleas-
ant. SC.. is also active in Charleston.
where it has taken over operation of
portions of the Navy yard. where facil-
ities include three graving docks (the
largest being 741 ft x 110 ft). over
7,000 ft. of piers and 220.00 ft’of shop
space.

Detyens plans to continue to oper-
ate two floating dry docks at its Mt.
Pleasant and Charleston. S.C., facili-
ties. for smaller vessels.

During the first four months of fis-
cal ‘96, reports Gerald L. Mosher. vice
president and chief estimator, com-
mercial work accounted for approxi-
mately 25% of the company’s repair
workload. He expects the trend to con-
tinue through the rest of the year.

GULF COAST

Repair work is an increasingly
important part of the business mix at
America’s bustling Gulf Coast ship-
yards. William Round. vice president
of repair at Avondale Industries. New
Orleans. reports a high level of
inquiries from foreign owners. “There
appears to be interest from foreign-
flag owners in possibly doing more of
their drydockings in the U.S.,” he
says. “With the rise in prices around
the world. it is certainly more econom-
ically viable to drydock here, when
you consider the down time and long
voyage, possibly without cargo. to a
foreign repair yard].

A healthy sign for ship repair is
that the industry is attracting new
entrants. One recent start-up, Run-
yan Industries, Inc.. in Pensacola,
Fla., is performing conversion work on



iesel repair specialist Goltens-New

York recently enhanced its crankshaft
grinding capability at its Brooklyn, N.Y..
shop. Goltens has been doing crankshaft
grinding m-situ. in shop and in dry dock for
more than 50 years, according to Norman
Golten, the company's president. The pur-
chase of a new state-of-the-art crankshaft
grinder will enable the firm to handle
crankshafts as large as 4.3 m long with a
swing of 1.200 mm.

At press time. Goltens was reworking
the rams and yokes of the steering gear of
the MV Vitorandis. The original manufactur-
er of the steering gear is out of business
and with the needed parts no longer being
available, it could have taken many

Goltens boosts crankshaft capabilities

months to manufacture a new steering
gear. But with Goltens Involvement. “the
ship should be sailing in six to seven
days,” Norman Golten reports. Another
interesting recent job for the firm involved
the M/V Rio Enco. which was docked in
Norfolk. Va., in need of a new crankshatft.
Golten engineers went to Norfolk to disas-
semble the engine and move the crank-
shaft from the ship. The entire process of
removing the old crankshaft and replacing
it with a new one took 26 days. “This short
amount of time would normally be expect-
ed if the Job was carried out in a local
port,” says Norman Golten. “However, it
was done out of town, on a bid competing
with local shops.”

one offshore gaming vessel and

preparatory work on another, accord-
ing to president Harry Bell. The con-
version involves inserting a 77 ft x 48

ft midbody into a 130 ft aluminum
former research catamaran. The sec-
ond project involves some removal
and preparatory work on a SwATH
vessel that had been working in the
oil patch.

Bell sees offshore gaming ships as
only a temporary niche for the yard.
noting that “it was easy for us to get
this type of work because most of our
team has casino experience.” Bell
expects the company to branch out
into Coast Guard, Navy, and com-
mercial work-particularly coastal
freighters working the Caribbean-as
well as new construction. The yard

already has a repair contract for two
U.S. Coast Guard patrol boats.

FORTY PERCENT FOREIGN

International Ship Repair &
Marine Services. Inc.. Tampa. Fla.,
derived 40% of last year's repair busi-
ness from foreign flag ships. reports
William S. Russell. company vice ,
president of administration. Interna-
tional Ship Repair has the capability
to drydock vessels up to 700 ft in
length and conduct alongside repairs
to vessels of up to 950 feet in length.

MORE DRY DOCKS FOR BOLLINCER
Marking its 50th anniversary,
Bollinger Machine Shop & Shipyard,
Inc.. drydocked about 850 vessels last
year at its seven Louisiana. according
to spokesman Scott Theriot. The com-
pany controls 17 dry docks. the
largest handling vessels up to 6.000
tons. Last summer it acquired 20
acres of McDermott Shipyard's
Amelia, La.. facility. as well as vari-
ous assets, including three dry docks.
Now the company is planning to
build two more dry docks with a min-
imum 2,000-ton capacity (more likely
3,700 to 4,000 ton) to handle the new
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generation of cargo boats (220 ft x 54
ft). says Theriot. “From what | hear, |
don’'t think we're through adding
yards either,” he comments.

SHAVE AND HAIRCUT
IN NEW ORLEANS

One of 21 shipyards in the Trinity
Marine Group, New Orleans-based
Trinity-Gulf Repair, located on the
site of the former American Marine
Corporation, recently drydocked,
repaired and repainted the 600-pas-
senger John James Audubon for New
Orleans Steamboat, Inc. The “shave
and haircut” included routine main-
tenance on the vessel as well as
repairing holes in a tank, repacking
stuffing boxes, servicing sea valves,
removing rope wrapped around the
propeller shaft and repainting the
vessel's bottom.

Trinity-Gulf Repair also recently
won a contract to drydock a five-deck
lowa riverboat casino for its Coast
Guard required five-year inspection,
and some refurbishment work.

On the Mermentau River in Jen-
nings, La., Leevac Shipyards, Inc.,
recently finished repair work on a
couple of tank barges for Higman

Towing. according to sales manager
Charles Burrell. “There seems to be
quite a bit of activity in the Gulf,”
says Burrell. Other current work at
the yard includes an engine refit on a
102 ft tugboat for Point Comfort Tow-
ing Co. During the eight-week job, the
tug will have two rebuilt 12-cylinder
64532 diesel engines inserted in place
of a pair of Fairbanks Morse engines.

OFFSHORE RIG CONVERSIONS

“Our primary focus has been on
MODUs and in the near future-will be
on floating oil storage platform sys-
tems,” says Ned Hastings of AMFELS,
Brownsville. Texas. In addition to new
construction projects, recent work at
AMFELS has included repairs and
upgrades on three Arethusa rigs-the
Neptune, Saratoga and Lexington, as
well as leg repairs on the Glomar High
Island II. It has also been upgrading
two jack-ups, is bidding on two similar
rig projects and expects as many as a
dozen others to be bid for upgrade or
repairs.

Texas Drydock Incorporated,
Orange, Texas, operates five marine
repair yards for barge, inland and off-
shore vessel repair. The company

recently purchased the interest of
Bethlehem Steel Corporation in the
BethShip. Sabine Yard at Port
Arthur. Operated under a long-term
lease agreement with the Port Arthur
Navigation District Industrial Devel-
opment Corporation, the Sabine Yard
repairs and inspects mobile offshore
drilling rigs and ships. and includes a
64,000-ton-capacity floating dry dock
that can accommodate various size
vessels and semi-submersible. mat-
supported and independent leg jackup
rigs. submersibles and drillships.

PORTLAND TURNAROUND

In the Pacific Northwest. Cascade
General, Inc., now has exclusive use
of the Portland Ship Yard. following
the signing of a lease agreement in
the summer of 1995 with the Port of
Portland, according to Andrew G.
Rowe, company executive vice presi-
dent. The company’'s business strate-
gy, says Rowe. has been to focus on
the consolidation and management of
the 94-acre facility and the diversifi-
cation of its customer base.

“Before, we were strictly a Jones
Act yard. If you look at our business

now, three-quarters is coming from
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non-traditional customers. And
certainly while there is a well
defined U.S.-flag fleet-it's
finite. We need to access the for-
eign flag fleets. We want to
transform ourselves into a
major player in the foreign flag
market.”

Rowe sees the yard capitaliz-
ing on three rapidly growing
business segments-the expan- 1}
sion of trade with the Pacific
Rim and Northern Europe and
the booming Alaska summer
cruise market. In recent
months. Cascade General has
docked three Holland America
cruise ships-the Staatendam,
Rotferdam, and Ryndam. The
yard is also bidding on a num-
ber of other cruise ship drydock-
ings for the fall.

With Dry Dock 4-the growing business for AMFELS

largest on the Pacific Rim at
351 m x 5.5 m-in its arsenal,
Cascade General has set its sights on
attracting Japanese and Far East
customers.

“With the increase in Pacific Rim
trade. we believe that the foreign flag
segment represents about 754 of the

market potential.” declares Rowe.

Rowe also points to penetration
into the tug and barge trade. as well
as a $1.5-million overhaul of the
Corps of Engineers hopper dredge
Essayons.

Cascade General recently
landed its firs-r major Navy ship
repair contract-the 84.4-mil-
lion overhaul of the USS Ingra-
ham (FFG-61). which it expects
to complete in April. and has
also performed repair work on
two Military Sealift Command'’s
T-AO oilers.

Other projects have include a
winch modification on the
Igrim. a vessel that hauls crude
out of Alaska to the Russian Far
East. the overhaul of the Mat-
son containership Nanukaar and
work on Red River's Buffalo
Soldier. an ammunition ship
under charter to MSC.

In its traditional repair
areas. Cascade General still
probably handles about 80% of

Repairs and conversions to MODUs are providing the tankers in the Alaskan oil

trade. says Rowe. Typical of its

tanker repair jobs is the recent-

ly-completed 85 million over-
haul of the BT Alaska for Marine
Transport Lines. involving steel and
piping renewal. blasting and coating.
machinery work. shaft and rudder
work. shaft bearing jobs. and electri-
cal work.
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Rowe is extremely optimistic about
1996 and expects the shipyard's rev-
enues to grow 50% over last year's.
“Certainly it's not all roses and
daisies, but because of the rise in the
value of the yen versus the dollar, we
are extremely cost competitive with
the Japanese. Prices are also rising in
Korean and other Asian yards. Quali-
ty is what will keep customers coming
back.”

THE RUSSIANS ARE COMING
As a result of the opening of the
Soviet bloc, there has been an influx
of fishing vessels, freighters, break-
bulkers, RO/ROs looking for repairs
on the West Coast, according to Jim
Hitch, director of market development
for Todd Pacific Shipyards, Inc., Seat-
tle, Wash.

“There are very few places these
vessels can go on their return trip or
in Vladivostok,” says Hitch. With the
sustained trade between the West
Coast and the Far East and Soviet
Union, he sees Todd picking up addi-
tional foreign flag repair business.
“The yards in Malaysia and Japan are
too far to go. There is certainly a
time-saving factor docking the vessel
right here in Seattle. It's more cost-
effective.”

Todd Pacific drydocked a FESCO
ship last-summer, recently completed
generator repairs to a Russian vessel
and is bidding on repair work for two
other Russian ships, according to
Hitch.

Other Pacific Northwest ship-
builders have also conducted exten-
sive repairs for the Russian fishing
fleet. Tippett Marine Services, located
on Seattle’s Lake Union, recently
completed its 25th contract with a
Russian-registered ship.

The company’s most recent project
involved the 65-meter trawler/proces-
sor Sterkoder. Over a six-week period,
Tippett performed electrical motor
and pump repairs, re-certified all rig-
ging, and accomplished a variety of
miscellaneous repairs to the crew
quarters, factory area, hydraulics,
and boilers. At the same time, main
engine overhauls were completed by
Trans Marine of Seattle and dry dock
work was carried out at Lake Union
Drydock.

“We've developed a good rapport
with Russian vessel operators,” says
Tippett president Billie Adams, “and
this milestone is a tribute to the way
our people have learned to meet their
needs on a repeat basis.”

Jerry Tilley, operations manager
for Marine Resources Company Inter-
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national (MRCI), Seattle. which man-
ages more than 20 Russian-registry
fishing vessels, agrees. “We've han-
dled 35 Russian vessel refits.” Tilley
says. “and 22 of those have been done
at Tippett. A lot of yards call us for
bids on these jobs. but Tippett outper-
forms the others. They understand
the elements of time. quality and
price, and they know exactly what to
do.” Tippett anticipates similar pro-
jects in the future, both for vessel con-
version and return visits for systems
upgrades and voyage repairs.

“At this point, we've scheduled four
projects for 1996.” says Adams. “and
we're negotiating more."

While it has a continuing Navy
contract for the phased maintenance
of two AOE ships, Todd Pacific draws
about 70% of its work from the com-
mercial sector. Recent U.S. customers
include Matson. APL. Sea-Land and
TOTE. The company will also hare
the opportunity to bid on a couple of
cruise ship drydockings this fall.

LIFE EXTENSION IN SAN DIEGO

Southwest Marine. Inc.. San Diego.
Calif.. which operates a network of
West Coast repair yards. recently
began the mid-life extension of the
research vessel New Horizon. operat-
ed by the University of California.
San Diego Scripps Institute of
Oceanography. Under the package.
SWM will drydock the vessel. inspect
its shafting and rudders. install a new
thruster tunnel. modify the deck-
house. install a new fathometer. and
conduct piping modifications.

In addition. the yard is also per-
forming routine maintenance on the
recovery vessel Laney Chouest. began
regular haul-out. routine mainte-
nance. and ABS inspection on the
MSRC Barge 320 for the Marine Spill
Response Corporation in January.
and completed voyage repairs to the
research vessel Atlants Il for Woods
Hole Oceanography.

SWM is also bidding on the refur-
bishment of a tuna boat .

Through its lease of facilities at
Ingleside. Tex.. from Braswell Ser-
vices Group. SWM has begun to build
a presence in the Gulf market and
“compete successfully in an increas-
ingly competitive and shrinking ship
repair market."

Engel. SWM president and chief oper-
ating officer.

The SWM Ingleside yard will pro-
vide phased maintenance to four
MCM Class ships home ported at
Naval Station Ingleside under an
$11.5-million contract. ML
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Full floating docks at Poland’s Gdanska Stocznia Remontawa. Polish yards have emerged as an attractive, competitively-
priced option for many owners—helping to keep the pressure on prices throughout northern Europe

While some observers see shipowners continuing to defer all the
repairs they can, their leeway to do so is inhibited by a tougher regula-

tory climate. At the same time,

high newbuilding prices are encourag-

ing more owners to look at conversions of existing tonnage. These and
other factors are helping to create continuing demand for ship repair
services. But that doesn't mean that operating a dry dock has become a
license to print money. Established ship repair centers-notably Singa-

pore-have been adding capacity and new.

lower-cost contenders con-

tinue to enter the arena. Our Annual Survey of World Ship Repair
takes a region-by-region look at what's happening.

rice levels remained under

NORTHERN EUROPE
P pressure last year in Northern
Europe as a result of stiff com-

petition between regional repairers.
Verolme Botlek reports. This judge-
ment is confirmed by other Nether-
lands repairers. “There’s a lot of com-
petition in our region and abroad.
Prices are under pressure. [There is]
less work around,” notes F.H. van
Velsen, marketing manager of the
Scheldepoort Repair Yard in Vlissin-
gen. And Hans P.M. Stoop of Ship-
dock Amsterdam says yards face
“fierce competition from low cost
countries.”

Verolme Botlek is the largest
repairer in the Rotterdam area. Its

by Doug Woodyard
International Editor
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three graving docks include a 405 m
x 90 m unit that can accommodate
VLCCs and which is one of the few in
northern European broad enough to
accept semi-sub and jack-up rigs and
crane vessels. Operational flexibility
is enhanced by an intermediate mov-
able wall which can be arranged I1sa
divider at any described position to
allow work to proceed simultaneously
on short- and long-term projects.
Another large facility in Rotter-
dam. Wilton-Fijenoord. offers docking
for ships up to 160,000 dwt as well as
repair servicer throughout the port. A
completely covered 40,000 dwt capac-
ity graving dock is also available.
Niehuis & Van den Berg operates
five floating docks in Rotterdam
capable of handling ships of up to
28,000 dwt. The yard is a specialist
in serving dredges. reefer vessels.
RO/RO ships and chemical carriers.

Despite the competition. Shipdock
Amsterdam increased its vessel
throughput last year. It repaired a
total of 144 ships. 73 of them in dry
dock. The yard can drydock vessels up
to Panamax size and can accommo-
date ships up to 150,000 dwt along-
side. Around 70% of its business is
foreign-flag.

Work last year included conversion
and upgrading of a cutter suction
dredge and refitting the propulsion
gears on a series of eight reefers. Con-
versions will be a focus of future mar-
keting efforts.

The Scheldepoort Repair Yard can
drydock vessels up to 90.000 dwt and
accommodate ships up to 350.000 dwt
alongside. Over 90% of its work is for
foreign customers.

Significant contracts last year
included collision damage and engine
room repairs to Yang Ming Line’s
Ming Fortune. Some 135 tons of steel
was renewed.

FRENCH YARDS

Northern France is well served by
major repairers operating in
Dunkerque. Le Havre and Brest.
Ships of up to 160.000 dwt can be
handled by Arno Dunkerqur whose
workshops are located close to four
graving docks accepting vessels with
dimensions up to 290 m x 44 m and



two floating docks (the largest accom-
modating vessels up to 215m x 30m).

Siren targets tonnage calling at its
home base of Le Havre or at Rouen and
elsewhere in Normandy. The Le Havre
dry dock complex embraces four grav-
ing docks (the largest measuring 219 m
X 38 m x 14 m) and a 310 m x 53 mx
11.50 m floating dock. A full range of
specialist services-including main
engine repairs and overhauls, tank
cleaning, slop removal, propeller
repairs and polishing-are available
from Siren and associated companies.

Brest-based Sobrena Shipyard
deploys three docks with widths rang-
ing from 27 m to 80 m and can repair
ships of up to 550,000 dwt; offshore
rigs and production platforms can also
be accommodated (no height limita-
tion is reported). Last year the yard
completed its largest-ever contract,
the 5% month conversion of the Ras-
mussen Offshore-owned accommoda-
tion platform Polycastle.

EAST VS. WEST IN GERMANY

In Germany, Blohm + Voss, Ham-
burg. continues to enhance its reputa-
tion as one of the world's leading spe-
cialists in conversion. However, HDW
in Kiel closed its merchant vessel
repair divisio at the end of last year.
In repair and CONVETsION, as N New-
building, the inevitable question is
the extent to which the focus of Ger-
man shipyard activity will shift
towards facilities in the lower-cost
former East Germany, where the

industry has benefited from substan-
tial, subsidized modernization.

Thus. the former Neptun new-
building yard, now a member of Ger-
many’'s Vulkan group, is dedicated to

repair and conversion projects. Sub-
stantial steel fabrication and outfit-
ting resources support the yard's
three floating docks, which offer lift-
ing capacities of 2,700 tons; 8,000
tons and 23,000 tons. The smallest
docks are based at Restock while the
larger facility is in Warnemiinde. The
yard has already established a repu-
tation for major conversions. Its cred-
its include the transformation of the
RO/RO freight carrier Sharm el-
Sheikh into the car/passenger ferry
Dahab with a high standard of accom-
modation and amenities.

POLISH PRESSURE

Elsewhere in eastern Europe, Pol-
ish yards are demonstrating their
competitiveness. Remontowa Gdansk
Shiprepair Yard, for example, plans
continuing investment to strengthen
its status as one of north Europe’s

POLLUTION-FREE RELIABILITY

MARINE BEARING
ENVIRONMENTS DEMAND |
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Working in the world's most ccologicallv sensitive
enviromment, the Antarctic lecbreaker and research
vessel, Nathaniel B. Palmer relics on 640t mni (237)
Thor-Lube steny tube bearings for poliution

free reliability. The ship is also equipped with
Thordon nudder and thruster bearing systenis.

Today's environmental chalenges
and government regulation
demand a move from traditiona
oil lubricated stem tube systems
to pollution-free aternatives.

The Thor-Lube bearing system
combines proven Thordon XL
bearings with Thor-Lube: a water
soluble, environmentaly friendly
lubricant to deliver pollution-free
performance. wear life is comparable
to conventiona oil-lubricated systems
and the system is considered
equivalent to oil-lubricated by

mogt Classification Societies.

Higher operating efficiencies can be expected with the Thor-Lube

system. Operating friction is lower, particularly a start-up and
higher shaft speeds. Similar in size to oil-lubricated bearings,

Thor-lube bearings can be as easlly integrated into

- conversion projects as new build.

For pollution-free reliahility in your

marine bearing application contact

Thordon Bearings Inc. or your loca

Thordon distributor (located in over

55 countries around the world).
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Thordon Bearmgs Inc.. 3225 Mainwav Drive, Burhington. Ontario L7\ 1.6
Felephone 19031 335-1340 Fax (9051 3354034
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THORDON BEARINGS
ARE AVAILABLE
THROUGH THESE
THORDON
DISTRIBUTORS

Electro-Watt Ut|||ty Services, Inc.
464 Chardonnav. Drive

Fremont. CALIFORNIA 94539-7776
Telephone/Fax (SI0) 770-1653

acific Marine & Industrial
005 Palo Verde Ave.. Suite 112
Long Beach. CALIFORNIA 90815
Telephone (800) 248-3579

Bpedge Marine Inc.

4972"River Point Road. P.0. Box 5636
lacksoville. FLORIDA 322
Telephone: (904)398-9586

Tele ax. 904)3984333

8U|re Bearing Co.

1919 Hau Street

Honolulu. HAWAII 96819
TeIthone: g808)847-3331
Tele (808)842-1889

Marine Industries Corp.
601 East Riverside Drive
Clarksville. INDIANA 47130
Telephone (8003 733-3130
Teletax, ~ (812)283.9628

Johnson Packings &
Industrial Prodiicts, Inc.
One Industrial Way. Un|19
Portland MAINE

Telephone: 6207)797 9212
Telefax. ( 97-9158

Johnson Packmgs &

Industrial Products, |

1434 Memonal Avenue V\Iest Springfield
MASSACHUSETTS 01089

Telephone. 5413)7733 -7861

telefax  (413)732.2210

Argo Internatlonal

13477 SE Johnson Road
Milwaukle. OREGON 97222-1237
TeIePhone g503%7949686
Teletax  (503)794-8336

Hampton Sales inc.

P.0. Box 492.361B North York Road
Willow Grove. PENNSYLVANIA 19090
T&phone (215)784-0390

Telefax.  (215)784-0392

Pacific Marine Eqmpment Inc.
3307. Preemant Ave N é;
N 99103

Seattle. WASHING
Telephone: §206%548 -0334

Telefax  (206)548-0468

Avalon Manne Ltd.

44 Coventry Lan

Dartmouth: NOVA SCOTIA B2V 2K2
Telephone: (902) 456-1381

Teletan  (902) 462-1004

P.D.L Kenscott

9653 Clement Street
Lasalle. QUEBEC HBR 4B4
Telephone (5119 364-0808
Teletan  (514) 364-0454

Thordon Offlces

2106 Old Farm Road

Bakersheld CALIFORNIA 93312
Telephone/Fax  (805)589-7161

1140 F\1 2094. #106
Clear Lake Shores, TEXAS 77565
334-6118

Telefax. (713) 538-1924
For International Distributors- Contact
Thordon Bearings Inc.

Mai
Burlington. ONTA¥€IO L7M IA6
Telephone
Teletax 05 335 4033
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major repairers. The yard typically

candles around 200 ships annually
with earnings of around $100 million.
It has five floating dry docks with
respective lifting capacities of 6.400.
1,000, 11,000. 25,000 and 33.000 t,
allowing ships up to 120.000 dwt to
be accommodated.

Remontowa Gdansk’s hull and
cargo hold blasting operations aver-
age 1,360 m’/day, with top rates often
reaching 4.500 m’/day. Steel replace-
ment performance now averages 20
tons/day per ship but 35 tons/day has
been exceeded.

The investment program will focus
on new welding, blasting, coating and
transport systems. Huge canvas cov-
ers are planned to cover the docks in
the fall-winter period to limit the
impact of ambient conditions on the
yard's productivity.

An interesting contract underway
at press time at another Polish yard,
Morska Stocznia Remontawa. was
rebuilding of a 1965-built, 2.996 dwt
tanker for a Swedish owner. Work
included renewal of the whole cargo
section with a 54 m section weighing
600 tons.

UK. YARDS GO AFTER
WIDER MARKETS
U.K. ship repairers have been

busy lately. The A&P group reported
record business at its Tyne facility in
the closing months of last year and
also had a broad mix of ships
stemmed at its Falmouth and
Southampton facilities. Ferries are a

and cruise liner repair and conversion

projects are another speciality.

Across the Irish Sea. in Birken-
head. the Cammell Laird yard offers

bry docks up to 298 m x 42 m. exten-

sive fabrication. engineering and out-
fitting workshops plus comprehensive
design capabilities. It is now target-
ing the conversion market.

SCANDINAVIA

Sweden's Gotarerken Cityvarvet
extended its specialities early last
year by taking over the propeller

repair and reconditioning activities

formerly handled in Gothenburg by
Cisery. The associated tools are now
installed in the yard's engineering
shops. A swift start-up was smoothed
by the transfer of skilled Cisem per-
sonnel to Gotarerken Cityrarvet.
ensuring the maintenance of a high
quality service. In addition. a co-oper-
ation agreement with Lips has
secured access to that company’s
expertise in propellers and propeller
repairs.

Russian business is considered
vital for the Kvrerner Kimek yard at
Kirkenes in the far north of Norway
whose new shiplift and hall complex,
part of an overall investment of $35
million in modernization, was offi-

cially opened last March.

The 117 m long x 24 m wide
shiplift can handle vessels weighing
up to 5.000 t while the 80 m x 35 m
ship hall offers a maximum height to
crane hook of 33 m (crane capacity is
50+10 t). A transport system links the

seasonal market that always helps lift with the hall. behind which is a

the U.K. industry. but there are indi-
cations that some yards are now look-
ing further afield.

With the largest graving dock in .
the British Isles. Northern Ireland’s
Harland and Wolff Shiprepair, is
stepping up efforts to attract more
business from North America. The
Belfast yard is well placed to serve
tonnage trading between the U.S..
Canada and northern Europe. and
can accept ships up to 215.000 dwt.
Keppel Marine Agencies. Inc.. of New
Providence. N.J.. has been appointed
agent for the U.S. and Canada, and,
will also be responsible for marketing :
the yard in Bermuda and Costa Rica.

The yard has considerable experi-
ence with tankers and recently com-
pleting a major repair contract for
Mobil on Waneta. the second of two
81.283 dwt sisterships. Also being
eyed is the the offshore sector. where
H&W offers expertise and resources
for converting tankers into floating
production and storage vessels. Ferry

24 m x 24 m welding shop. Repairs to

smaller ships can thus be effected

under cover while in-water projects

are performed at a 280 m long quay
with a water depth of 5.5-8 m.

The yard's services are targeted at
the fishing sector, maintenance of
semi-sub and jack-up rigs and the
construction of offshore modules.
Russia has typically accounted for 70-
80% of Kimek's revenues in recent
years but projects have been small in
comparison with the yards ambitions.

TANKER CONVERSION AT TURKU

In Finland. Kvaerner Masa-Yards'
Turku facility earned a credit in the
offshore tanker conversion sector last
summer with a contract to install a
new type of bow loading system on
Neste's 91,000 dwt Futura. The new
Submerged Turret Loading system,
patented by Norway's Statoil, allows
oil to be loaded directly from a pro-
duction platform even in rough seas
and in Arctic conditions.



SOUTHERN EUROPE

high level of business has

slowed plans by Portugal’s

Lisnave to phase out all
activity at its Margueira yard in Lis-
bon and transfer it to the former
Setenave facility further south at
Setubal. now designated as Mitrena.
The volume of bookings is such that
both sites are in demand and the
deadline for the closure of Margueira
has been put back from late 1996 to
1998 at the earliest.

Margueira might well survive
until the turn of the century since
work has yet to start on the construc-
tion of another dock at Mitrena, con-
sidered essential for flexibility.

Lisnave's combined throughput at
both yards in 1994 totaled 174 ships
with an aggregate tonnage of 13 mil-
lion dwt. yielding an average per ship
of 14.000 dwt and maintaining its
leadership in Europe and position
among the world's top three repair-
ers. The performance was sustained
into 1995, the group budgeting for 83
ships in the first six months. but
actually handling 103 ships with an
aggregate tonnage of 7.3 million dwt.

A strong flow of contracts at a
higher price (a rate rise of around
15% is desirable) would steer Lisnave
into healthy profitability. More exten-
sive tanker conversion projects are
also being sought to boost returns.
New managing director Joao Manuel
de Mello Franco is keen to enhance
the skills and flexibility of his man-
agers and the 2,200-strong workforce
through training programs at Mar-
gueira and Mitrena.

Upgrading of the Mitrena yard
proceeds, the investments including
an extensively reconstructed tank
cleaning station. The increasing
importance of the facility is reflected
in its average load-sharing trend with
the Margueira yard which at end-
1994 was 43/57%. In first quarter
1995, the balance changed in favor of
Mitrena which repaired 55.5% of the
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ouM‘.lso 9002

MARINE LOG ".=32- "¢<:

MAN B&W Diesel AG, Service Center Werk Hamou.

54 ships handled by the two yards.
The trend was maintained in the sec-
ond quarter with Mitrena handling
53% of the workload.

Mitrena was assigned last sum-
mer to carry out the jumboization of
two Swedish Orient Line 13.050 dwt
multipurpose RO/RO cargo ships.
Thebeland and Tyrusland. There are
options for similar conversions for
four other ships of the class. The pro-
ject called for the insertion of a 1.200
ton midbody section between frames

totalling 758 m in length.

Up to mid-October last year the
yard completed repairs and/or conver-
sions on 39 vessels with an aggregate
tonnage of just under 600.000 dwt.
Some 33 of this total were drydocked.
the remainder being repaired along-
side. Tanker tonnage-including
chemical. gas. asphalt and wine carri-
ers-accounted for over a third of the
throughput.

Astander’s conversion credits were
extended during the year with the

Jumboizing the DFDS RO/RO Dana Maxima at Spain’s Astilleros de Santander

116 and 117. measuring 25.2 m long
x 255 m wide x 8.25 m deep. A new
shelterdeck was also fabricated and
installed aft of the accommodation
superstructure to stow 58 empty con-
tainers.

SPANISH YARDS

In the north of Spain. major con-
versions and tank coating projects
continue to be booked by the
Astilleros de Sanrander (Astander )
yard. strategically located on the Bay
of Biscay. Astander has two dry
docks. the largest accepting ships up
to 50.000 dwt. and repair quays

jumboization and upgrading of the
DFDS RO/RO freight vessel Dana
Maxima. The Danish owner’s specifi-
cation sought to make the 1978-built
vessel more suitable for the North
Sea trade by increasing the cargo
capacity to 2,800 lane-m or 210 trail-
ers. The overall length was stretched
to 176.20 m by inserting a new 31.5
m long hull section weighing some
1.000 tons. Deadweight capacity was
raised to 8.546 dwt.

Barcelona-based Union Naval de
Levante (UNL) is well located to tar-
get a wide range of business, includ-
ing regular callers to the busy port-

Factory-owned quay in the port of Hamburg for ships up to 90.000 tdw.
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tugs, ferries, bulkers, car carriers,
container ships and cruise vessels-
as well as attracting tonnage trading
to or via the Mediterranean.

The yard benefited from a major
upgrading in 1992 which injected
fully computerized administration
and production systems. UNL has
since gained 1SO 9002 quality assur-
ance certification.

A 24-hour seven-day operation and
a flexible labor agreement back the
yard's ability to offer an Express
Docking Service. responding to short-
notice requests for repair and mainte-
nance projects. A docking redelivery
in four days is possible depending on
the complexity of the project. UNL
also promises fixed rates, with any
extras quoted and agreed beforehand.

Facilities center on a 215 x 35 m
graving dock and a 4,500 t-lift float-
ing dock. backed by two fully
equipped repair berths, each 250 m in
length. The past year has seen the
docks well-utilized, a healthy level of
bookings partly boosted by the port of
Barcelona’s record commercial traffic.
A new joint venture agreement with
Sistemar allows UNL to offer a pack-
age deal to owners wishing to retrofit
the Spanish designer's fuel-saving
CLT propeller. The work can be exe-
cuted during a drydocking at no addi-
tional expense.

In Cartagena, Bazan Carenas can
drydock vessels up to 230.000 dwt
and accept those up to 400.000 dwt
alongside. Currently, about 40% of its
business is military, but it expects its
commercial work to increase. General
manager Jose Luis Moya notes that
Singapore has increased its prices.
with the result that more ships are
reverting to Europe for repair. Inter-
esting work at Bazan last year includ-
ed installation of special new blisters
on a semisubmersible to increase sta-
bility. The total steel weight involved
in the job was some 320 tons.

Astilleros Espaiioles’ large repair
facility in Cadiz has lately been focus-
ing primarily on large conversions as

Service
Center
‘Frederiksha
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From products
tanker to Class
chemical carrier

In a first-of-its-kind operation, Lisnave
recently converted Latvian Shipping
Company’s 20,000 dwt products tanker
Dzintari into a full Class 3 chemical
tanker.

As part of the upgrade, the vessel's
cargo tanks and piping were lined with
MarineLine, a coating developed by
Advanced Polymer Sciences, Inc., Avon,
Ohio. MarineLine is based on a patent-
ed multi-functional polymer that reacts
with a catalyst to form a very dense,
highly cross linked molecular structure.
It is resistant to all solvents and to 98%
of all chemicals.

Latvian Shipping Company had
already had good experience with the
coating. At the end of 1994, the tanks
of its 28,400 dwt tanker Indra were
coated with MarineLine to enable it
operate in the the methanol trade-
where it is earning 50% more a day.

part of the group’s Strategic Competi-
tiveness Plan. Its most recent con-
tract (MARINE Loa. January, p.9) will
see it convert a drilling platform into
a production platform for operation in
Brazilian Basin waters more than
3.000 m deep.

Across the frontier. Kveerner
Gibraltar last year handled 126
ships. drydocking 55 of them. The
yard has made a considerable com-

One of Dzintari’s 14 cargo and slop
tanks after coating with MarineLine

Dzintari has been upgraded to
enable it to carry phosphoric acid. The
job involved applying MarineLine to a
total surface area of some 30.000 nv’,

mitment to training to improve staff
skills and is planning to at least
break even by the end of this year.

FRENCH MEDITERRANEAN

France’'s most important repair
center on the Mediterranean coast is
the 10 dry dock complex owned by the
Port of Marseilles. The largest is a
700.000 dwt unit with a usable length
and breadth of 465 m x 85 m.

The MAN B&W Service Center in Frederikshavn. Denmark offers full
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Among repairers using the com-
plex are CMR, Marine Technologies.
Travofer and SPT Phoceenne de
Travaux. CMR’s commitments this
year have included six gas tankers.
among them the Algerian-owned
LNG carriers Mostefa Ben Boulaid
and Hassi R'Mel which were redeliv-
ered in August and mid-October after
extensive upgrading projects.

I TALY

In Italy, work at INMA in La
Spezia last year included the $60 mil-
lion complete rebuilding of the Lee-
ward. now based in Miami. and the
$20 million rebuilding of the Regal
Voyager, managed by ISP of Miami.
About 60% of the yard's business is
repair and conversion and this is
expected to increase due to new
SOLAS stability rules.

Newbuilding resources at the Fin-
cantieri group’s Palermo yard in Sici-
ly enhance its capability to execute
conversions involving major steel-
work. notably jumboizations-a spe-
ciality reflected in the recent and pro-
jected workload at the yard.

Considerable docking flexibility is
derived from three graving docks
(20.000 dwt. 150.000 dwt and 400.000
dwt) and two floating docks (19,000t
and 52.000 t-lift capacities). The
150.000 dwt capacity graving dock is
a recent addition to the facilities.
Current investment is focused on new
steel fabrication machinery and a
new subassembly workshop.

In the year to October, the Paler-
mo yard repaired 43 ships, of which
24 were drydocked. The most signifi-
cant project called for the renewal of
around 1,000 tons of steel on a 35,000
grt containership which had suffered
grounding damage. Maintaining its
jumboization speciality, the yard
extended a car carrier by inserting a
32 m long midbody section and was
booked to lengthen two RO/RO ves-
sels with 35 m sections.

Company managers report that
increased competition-notably from

ouAL

™ ASSUSANCE

e( cen\hed

S‘éf”““r‘s‘\llceﬁ |

MARINE LOG

yards newly targeting western busi-
ness-has driven down prices and
made the repair market tougher for
established contenders.

CONFIDENCE IN CROATIA

An active year. underwriting confi-
dence in the future, is reported by
Croatia’s Viktor Lenac Shipyard
whose facility at Rijeka near the Ital-
ian border is claimed to be the largest
repair yard on the Adriatic Sea and
the most competitive in the region.

Since the beginning of 1993 the
yard has been registered as a joint
stock company owned 100% by the
private sector. Its own workforce of
650 personnel is supported by 500
workers available locally when
required from subcontractors. Staff
skills and facilities reportedly allow
any type of repair and conversion pro-
ject to be handled, including ship
lengthenings.

The yard’'s prime resources are
three floating docks with respective
lifting capacities of 5.500, 12,000 and
24. 000 tons. allowing ships up to
65.000 dwt to be targeted. Afloat-
repairs on ships up to 125.000 dwt
can be undertaken at berths totaling
1.200 m in length.

In the year to end-September Vik-
tor Lenac docked 40 ships. renewed
around 1.200 tons of steel and com-
pleted some 60.000 m*of sophisticat-
ed epoxy and zinc tank coating work.
as well as around 85.000 m’of cargo
hold and hatch cover treatment.
August was particularly busy, with
825 tons of steel renewal executed.
Facility development investments
aim at enhancing work quality and
environmental protection.

BLACK SEA YARD WITH KEEN PRICES
Romania's privatized Black Sea
Shipyard. located in Midia Harbour
near Constantza. claims to offer a
range of alongside and clocking repair
services at competitive prices attract-
ing increasing business from West
European. Russian. Ukrainian.

Cuban and domestic operators. Yard
management is making efforts to
expand bookings from the interna-
tional market for docking facilities
based on two 10.000 t lift floatin
docks and a 20.000 t lift floating dock.
ships of up to 65.000 dwt can be han-
dled at repair quays.

FAR EAST

ne-third more docking capaci-
O ty will be in place in Singa-

pore by mid-1996. taking the
total Singapore capacity to around
3.85 million dwt. An investment pro-
gram totaling around SS580 million
will deliver. between 1994 and end-
1996. two more VLCC/ULCC docks, a
Panamas dock and two handy-sized
docks. In addition. the republic’s
yards will be able to tap extra repair
berthage and upgraded workshops.

Keppel will exploit a new 360,000
dwt graving dock at its Tuas yard
(the group’s eighth dock in Singa-
pore).

Jurong Shipyard has committed
SS150 million for the construction of
a 400.000 dwt graving dock. a new
quay at Tanjong Kling. quay exten-
sions at Pulau Samulum and general
facility upgradings. The new ULCC
dock. scheduled for completion by
mid-1996. will increase the yard’'s
capacity by around 60%.

Singmarine Dockyard & Engineer-
ing. the medium-sized repair arm of
the Keppel group. has built a 14,000
t-lift dock (190m x 33m ) to replace the
facility damaged-in the Belorussiya
cruise ship accident.

Jurong Shipyard's aim of providing
a “one-stop total service” for all own-
ers influenced its acquisition of a 25%
stake in Atlantis Engineering & Con-
struction. the medium-sized new-
building/repair subsidiary of Neptune
Orient Lines. The associated Tuas
Road-based Atlantis Shipyard has
hitherto operated with a 25,000 dwt
capacity floating dock and repair
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berths able to accommodate seven
vessels up to 200 m length. A second
dock. bought from Russia. was due for
service early last pear. offering a lift-
ing capacity of 4.500 t. The yard is
under the management of Jurong
Shipyard, which may spell a larger
financial stake and further expansion
of resources. Joint marketing and
purchasing permits repair and con-
version projects involving ships from
500 dwt to ULCCs to be targeted.
Sembawang Corporation (formerly
Sembawang Shipyard) is investing
heavily in upgrading and rationaliz-
ing its own facilities as well as
improving infrastructural support.
Sembawang operates five docks with
a total capacity of 740,000 dwt and
claims to be southeast Asia's largest
repair yard in a single location. Its
largest dock can accept ships of up to
400.000 dwt. Apart from tankers and
other mainstream cargo tonnage. the
yard has established a reputation in
the refurbishment and upgrading of
high class passenger ships.
Singapore Shipbuilding & Engi-
neering has invested around SS80m
in the phased development of its new
yard at Tuas. a 28,000 t-lift floating

g

dock being completed last year to
handle tonnage of Panamax size.
Own-built floating dry docks have
extended the resources of Tuas-based
Pan-United Shipyard. which reports
that competition in Singapore
remains intense and margins low.
Pan-United recently strengthened its
reputation in conversion projects with
the lengthening and re-engining of a
large Philippines inter-island ferry.

LOCK ON THE MARKET, OR
OVER AMBITION?

Will all this expansion strengthen
Singapore's lock on a sizeable chunk
of the international repair market?
The republic's Big Four-Hitachi
Zosen. Jurong Shipyard. Keppel and
Sembawang-already control some
25% of the worlds drydocking capaci-
ty and are also estimated to account
for around 40% of the world VLCC
repair market.

Their confidence has been buoyed
by an expected surge in demand. both
in volume and revenue terms. for
repair and life extension work from
199396: particularly third and fourth
special surveys for large tankers. the
staple diet of Singapore's majors.

Service Marine
Industries, Inc.

EXPERIENCED VESSEL CONVERSION PROFESSIONALS

Yard chiefs also anticipate a recovery
in the world economy and the contin-
uing growth of trade and shipping in
the Asia-Pacific region.

Nonetheless. some analysts are
questioning whether the boom can go
on for ever. A recent report from
Schroders Singapore sees the repair
market strengthening in the second
half of this pear. with average rev-
enues from repairs also rising. But it
notes that Singapore’s dominant posi-
t-ion is being eroded by competition
from the Arab Gulf and China. It also
notes that the world VLCC fleet is
shrinking. so that even if Singapore
maintains its share of this repair
market at its current 40% the num-
ber of VLCCs available for the yards
will drop. One response the Singa-
pore majors have taken to meet low-
cost competition is to invest in repair
facilities outside Singapore. The over-
seas interests of the major groups
reportedly already contribute some
15% of Singapore’s total repair rev-
enue. This injection is primed to grow
in the years ahead. Another step
taken by some of the majors has been
to lower their dependence on repair
revenues. Thus. at press time. Keppel
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was predicted to announce higher
1995 net profits. But only 40% was
expected to come from ship repair.
What's more, ‘we expect shipyard
earnings. once the lynch pin of the

group, to be very weak,” said analyst
Foo Jou Min of Crosby's She attrib-
uted this to shipowners doing mini-
mal dry dock work due to low freight
rates and to stiff competition from
both domestic and international
rivals. However, she expected sub-
sidiary Singmarine Industries, which
repairs medium size ships, to report
increased 1995 earnings as a result of
a 12 month contribution from its new
dock. Meanwhile, analysts polled by
the Singapore Business Times were
expecting gloomy FY 1995 results
from another of the Big Four. Sem-
bawang. including a “letdown in the
shipyard sector in 1995's second half.”

EXPANSION AT MSE

Just over the border from Singa-
pore. Malaysia Shipyard & Engineer-
ing (MSE ) now has more docking
capacity after the installation of a
48,000 dwt capacity 110-hoist Syncro-
lift formerly operated at Todd Ship-
yards' Los Angeles yard. MSE’s repair
division had hitherto been based
around 450.000 dwt and 140,000 dwt
dry docks. Two quays have been
extended to allow the berthing of
VLCCs and two new quays built for
repairing smaller ships, supported by
new craneage and three workshops
for painting, piping and machining.

MAJOR CONTRACTS FOR HMD

In Korea. Hyundai Mipo Dockyard
(HMD)continues to land significant
contracts. It has recently been com-
pleting a seven ship contract involv-
ing Sea-Land 2.472 TEU class con-
tainerships. Work reportedly included
removal of tin-free antifoulings and
their replacement with tin-based
products for longer service life. HMD
has also been active in the conversion

Hull coating at Vietnam's Pha Rung. Canada’s Montreal Tankers Repairs is now
marketing a service to international shipowners backed by the yard's facilities

market. recent contracts including
one from South Africa's Safmarine for
conversion of a 37.425 dwt bulker into
a specialized liquid carrier.

CHINESE YARDS LOOK OVERSEAS
The obvious big new player in Far
East ship repair is likely to be China.
Though much of its capacity is com-
mitted to supporting the domestic
fleet. China is keen to secure more
overseas business for its widespread
repair industry. The Shanghai
Machinery Import & Export Corpora-
tion alone represents a region with
over 10 yards and 15 docks targeting
ships up to 150,000 dwt. More than
30 repair/service stations are also
located in and around Shanghai.
Next year, of course, Chinese
repair capacity will include that in
Hong Kong. Confidence in the future
of Hong Kong as a repair center
under mainland rule is underlined by
the investment commitments and
plans of Hongkong United Dockyards
(HUD) and Yiu Lian Dockyards.
Capacity at HUD was boosted last

year by a new 40.000 t-lift floating
dry dock from Singapore’'s Far East
Levingston yard. The 290 m long x
46 m internal breadth GVA-designed
facility has an operational width of
40 m. enabling it to handle current
and future generations of large post-
Panamax containerships.

China Merchants Holdings' sub-
sidiary Yiu Lian Dockyards has
expanded facilities in Hong Kong and
is also committed to development on
the South China mainland. Space
restrictions on berth expansion and
floating dock moorings in Hong Kong
led Yiu Lian to develop a repair yard
at Shekou in South China’s booming
Shenzhen special economic zone.

NEW CHALLENGERS

Poised to become another competi-
tive challenger in southeast Asia.
Thailand's Unithai Shipyard & Engi-
neering (UTSE) was started up in
early 1992 with Hong Kong Chinese
and Japanese investment. Senior yard
management and technical staff were
drawn from the U.K.. Japan. Singa-
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pore, Hong Kong. Malausia, Taiwan,
China and the Philippines.

UTSE is adjacent to the deepwater
container and bulk handling port of
Laem Chabang. 120 km southeast of
Bangkok. The yard operates a 40.000 t-
lift floating drydock measuring 282 mx
47 m and allowing 150,000 dwt vessels
to be stemmed. Strengths are claimed
in steel renewals and hold blasting/
coating projects. Blasting is performed
by Thai Clavon, a joint venture
between UTSE and Jurong Shipyard.

Vietnam is also seen as offering con-
siderable potential. The Pha Rung
Shipyard at Haiphong City. whose
facilities include a 156 m x 26 m dry
dock and a repair pier, claims to handle
a full range of hull, machinery and pro-
peller repairs. Specialties include in-
situ reconditioning of crankshafts. Pha
Rung is soon likely to become better
known to the international communic-
ty. It is in partnership with Canada’s
Montreal Tankers Repairs. Inc. in
Asian Star Shipyards. The joint ven-
ture uses Pha Rung's facilities to offer
ship repair services to international
merchant ships transiting to Vietnam.
specializing in refits and emergency
repairs.

iddle East yards’ overall

MIDDLE EAST
capacity. range of facilities

IVI and expertise-particularly

in the Arab Gulf -have matured in
the past 10 years to earn a leading
international status. The main con-
tenders are based in Bahrain, the
United Arab Emirates (UAE) and
Kuwait but yard facility develop-
ments proceed in Iran. Saudi Arabia
and elsewhere. The region’s potential
is reflected in the local participation

of major Singaporean repair groups.

through shareholdings, yard manage-
ment and co-operation agreements.

ULCCs, VLCCs, other large
tankers and combination carriers
calling at Arab Gulf oil terminals
have traditionally provided. a busi-
ness baseload. But investment has
been made in new docking facilities
and afloat-repair services to support a
diverse range of tonnage: support ves-
sels. bulk carriers, product tankers.
containerships, general cargo vessels.
gas carriers. vehicle carriers and live-
stock vessels.

Another investment objective has
been to boost competitiveness

through faster turnarounds and
through higher quality-with the
region’s leading repairers already
boasting or pursuing IS0 9002 certiti-
cation. As a result. Gulf repair yards
are giving the Singapore industry a
run for its money.

ASRY chairman Shaikh Daij Bin

Khalifa Al-Khalifa has always
believed that his Bahrain yard could
compete with and eventually out-per-
form Singapore rivals. Independent

studies. he suggests. have confirmed

that ASRYs efficiency and price lev-
els are now on a par with Singapore
yards.

Dubai Dry-docks claims a slight
price advantage over Singapore. not
least due to the strength of Singa-
pore's currency. A number of oil
majors. such as Shell. have switched
some business to Dubai at the
expense of Singapore.

Owners are now more prepared to
accept that repair work can proceed
in the Gulf during the hot summer
months without productivity suffer-
ing. Tank coating projects at ASRY
are facilitated by refrigerated dehu-
midifiers which allow tank steel tem-
peratures to be lowered to a level
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favoring optimum adhesion
of coatings. Experienced
local subcontractors compete
for the business. 4

ULCCs and VLCCs
inspired the creation of the
UAE's Dubai Drydocks com-
plex and have consistently &
fed its 1 million dwt, 550,000
dwt and 350,000 dwt graving
docks. In 1994-1995, the
number of VLCCs docked §
increased from 35 to 38,
helping Dubai Drydocks to
claim a 30% share of the
global VLCC/ULCC repair
market.

The prime customer base
has traditionally been inde-
pendent tanker owners oper-
ating west-bound tonnage.
But a drive to secure more business
from oil majors (at the expense of
Singapore yards) has reportedly
proved fruitful. Tonnage has been
committed in the past year by Shell,
Mobil and Texaco; Saudi Arabia’s
Vela has also stemmed tankers on a
regular basis at Dubai Drydocks.

Meanwhile, the growing potential
for business from smaller tonnage
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Floating docks have given ASRY, Bahrain, an added flexibility

encouraged the yard to build its own
15,000 t lift capacity floating dock.
Nominally, this unit is limited to
ships up to 40,000 dwt. but vessels
handled last year included the 42.600
dwt Indian bulk carrier Matru Kripa.
It was docked for hull renovation,
bow collision damage repairs and
cargo hold blasting and painting.
Bahrain's Arab Shipbuilding and

| Repair Yard (ASRY) last
={ year logged net repair rev-
x| enues of $73.6 million. a

gain of 10.8% over 199-1
and the highest achieved
since the OAPEC-owne
facility opened its 500.000
dwt graving dock for busi-
ness in 1977. Yard direc-
tors said the results were
achieved “in a climate of
intense competition and
low repair -prices world-
wide. most notably in the
FarEast.”

The success will stimu-
late ASRY's plans for fur-
ther significant invest-'
ment following the $62
million spent on two sec-
ond hand floating docks
and supporting infrastructure com-
missioned in 1992. The 80,000 dwt
and 120.000 dwt capacity docks gave
the yard a much needed extra flexi-
bility.

ASRY's latest development plan.
representing an investment of $87
million, seeks to expand the yard'’s
berthing space. The $ 19 million first
phase calls for dredging a channel to
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a 10 m minimum depth and building
a new quay and wall to accommodate
VLCCs. The 400 mlong x 250 mwide
quay would be provided with a 15 t
capacity travelling crane and electri-
cal/compressed air services.

The 868 million second and third
phases call for extension of the quay
to 700 m and then 1,100 m, and the
dredging of an 110 x 250 m channel.
A second large traveling crane and
other shoreside installations and
workshops would be added. Plans for
a second large graving dock are still
on hold. the go-ahead for the invest-
ment of 8120 million awaiting justifi-
cation from market demand and
ASRY's financial resources.

In addition to ASRY and Dubai
Drydocks. the Arab Gulf is served by
over 70 companies offering repair ser-
vices. For example, a wide range of
repair and maintenance work is tar-
geted by the Bahrain Ship Repairing
and Engineering Company (Basrec).
The yard can stem ships up to 6 000
dwt in its floating dock. while two 80
m shipways can handle vessels up to
1.000 t. Two 30 t capacity tower
cranes have been installed to cover
the dock and slipways.

Opportunities for Bahrain-based
in-water service business have been
widened by government regulations
making the Bahrain anchorage avail-
able to ships for a one-off payment of
300 Dinars (around $800), irrespec-
tive of the tonnage or length of stay.

A broad mix of vessels is served by
Kuwait Ship Repair Yard. Recent vis-
itors have included three multipur-
pose general cargo ships in the
23,000 dwt size range owned by Unit-
ed Arab Shipping Co., a 6,769 dwt
Malaysian chemical tanker and a
Greek owned bulker

OTHER OPTIONS

n this survey we've concentrated
I on the major repair centers. But

shipowners continue to find other
options opening up.

Sri Lanka’'s Colombo Dockyard is
benefiting progressively from Japan-
ese investment, management and
training-Onomichi Dockyard is now
its majority owner. Elsewhere in the
region. the ship repair potential of
the Indian subcontinent remains
largely untapped. That could change.
The pool of skilled labor at compara-

tively low cost is attracting intered
from overseas repairers and facility
investment is under way at several
yards.

Goa’s Western India Shipyard Ltd
(WISL) at Mormugao Port enhanced
its resources last year with a new
floating dock from Pan-United Ship-
yard. Singapore. The 20.000 t-lift
facility can accept ships up to 230m
‘long x 34m wide x 7.7m draft. The
yard is jointly managed and operated
by senior personnel from Lisnave.

Another area where ship repair
business appears to be picking up is
South Africa. Thus Globe Engineer-
ing. in Cape Town. which has been
expanding its capabilities. has been
awarded the drydocking of three Mit-
sui OSK vessels operating on the
African west coast and reports that
Cape Town’'s 40 m wide Sturrock dry
dock “is amost fully booked for 1996.”

In Latin America, Tsakos Indus-
trias Navales. S.A., Montevideo.
Uruguay. is expecting to increase its
repair volume this year. Besides an
increase in overall business. it will
bring a second floating dock for small-
er vessels-mostly fishboats-into
operation this year. M L
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All 1s not quiet on
the shiprepair front

Bill McConnell gives a containership operator’s view of shiprepair

McConnell

The Baltic - Specid Issue

propose to lay down some pointers

that will lead to closer cooperation
between owners' representatives and
shiprepair yards. For too long there has
been a fundamental lack of understand-
ing of each other's priorities. It is hoped
that as we rapidly approach the 21st
century the demands and pressures of
our industry can be more widely under-
stood and the difficulties therefore more
easily overcome. This is seen as an
opportunity to dispel some widely held
myths and to develop a greater degree of
confidence amongst our friends on the
other side of the business.

P& O Containers operates a wide
and varied fleet of 27 container ships
trading worldwide, with particular inter-
estsin Europe, the Far East, Australia,
New Zedland, South Africa and more
recently between the Indian Subconti-
nent, the Arabian Gulf via the Mediter-
ranean to the US East Coast and the
Gulf of Mexico.

The age profile of the fleet ranges
from among the earliest fully cellular
container ships of 1969 vintage to the
most modern ship, delivered from the
buildersin April 1995. To support our
commitment to the industry there are
also larger and faster ships on the
drawing board, but more about those
|later.

P& O Containers developed out of
OCL (Overseas Containers Limited) and
is an independent operator within the
P& O group of companies, with its own
Commercia, Financial and Fleet Man-
agement divisions. OCL was formed in
the mid-sixties from a number of the old
traditional shipping companies closely
associated with the Europe-Australia ser-
vice. Apart from P& O these included
Furness Withy, British & Commonwedth

and the Ocean Steamship Co. The first
ship on the trade was Encounter Bay,
delivered by Howal dtswerke Deutsche
Werft, Hamburg in February 1969. She
carries just under 1600 20-foot boxes and
was powered by a 32 000 SHP Stal Laval
turbine. Y ou will notice a subtle change
of tense in that last sentence because the
shipistill in service but the steam plant
was replaced in the early eighties with a
sow-speed two-stroke diesel engine, as
the ail crisis began to bite and fuel prices
took off.

Over theintervening 26 years the
company has developed into amgjor
globa player operating ships up to max-
imum Panamax size capable of lifting
well over 4000 20-foot units.

At the time of writing P&O are well
up the league table of container opera-
tors and the intention is to maintain
or improve on that position. We are
currently talking to shipbuilders about
significantly increasing our tonnage,
mindful of the fact that the world does
not stand still and that there are no
viable aternatives to the very large
drycargo carriers - not even in the
minds of the prophets and soothsayers.

Operating philosophy

In simple terms, what amodem container
operator requiresis a ship that arrivesin
and out of port asif by clockwork. It
should dock on a preset day at a fixed
time, preferably at 07.30 to start cargo
work at 08.00, with sailing time
arranged for 15 minutes after the end of
the day shift. Minor problems like
repairs, damages and any out-of-service
activities just do not figurein the plan-
ning. Even technical people understand
that modern trading patterns demand
minimum downtime. Our Europe/Far



East trade operates a nine-ship string
with a 60-day round voyage per ship
with 16 port calls plus mo Suez Canal
transits. Average port time is about 12
hours with an occasional maximum of
30 hours. There is aways the uncertain-
ty of scheduling, weather, port move-
ments, gantry breakdowns and strikesin
dl trades. Australian wharfies have been
known to withdraw their labour on
some pretext or other.

It is therefore incumbent on technical
superintendents to dovetail the necessary
repairs, breakdowns, storing, surveys,
statutory obligations and bunkering into
this restricted port time.

In many portsin the world there are
immobilisation restrictions laid down by
the port authoritieswhere main engine
work isnot permitted while the shipis
alongside acontainer terminal. Conse-
quently a further opportunity to keep on
top of even routine engine maintenance
iS denied.

Anocther peculiarity of the box busi-
ness is the constant overlap of import
and export cargoes. There will aways be
cargo on board. Loading and discharge
take place simultaneously, even in the
same hold, to maximise on port rotation
time. This makes underdeck work very
difficult and hazardous. There are added
complications with the blown-air reefer
ships, particularly on the Australia/New
Zealand and South African trades,
where access to fans, couplings coolers

and insulation for basic repairs and
cleaning can be compromised by
stowage patterns.

Urgent work therefore needs a good
excuse and tough negotiating with the
termina operators. Technica delays do
not go down well with cargo planners,
being on apar with selling their children
into davery.

In short, between major, planned
out-of-service periods of 10 running
days every 30 months and 15 days every
five years there is little available time for
other than running maintenance.

What to do?

Having defined some of the difficul-
ties, what are the options open to the
operators?

Minor repairs can be made at sea

1. Travelling squads

These fit in well for certain types of
repair, like superficid stedwork, gen-
erator maintenance, cleaning and
painting. In other words, fairly selec-
tive activities. Cargo areas are not
usudly accessible owing to the poss-
bility of damage, fire, taint or where
there are high-risk commodities. On-
deck painting must be kept clear of
reefer air-change vents or hazardous
areas. It can be seen that choices are
limited.

2. Stopping at sea

In order to keep up with engine
maintenance, selective stoppages on
passage can be beneficial. However,
certain factors need to be considered:
time available, increased fuel con-
sumption to make up schedules,
weather conditions and the safety
factor. In order to make best use of
the time available it may be necessary
to carry additiona labour for a limited
period, with its associated cogts.

Itisclear that shiprepair firms need to
understand the pressures under which
liner-trade vessels are operating. Redisti-
caly the repair firm mugt provide a service
that fits in with the limited time available.
Initially this requires commitment because
the market and opportunity are there for
those with the resources and a dedicated
approach with a fair number of unsocia-
ble hours thrown in: Planning and regular

dialogue with the owner's technical super-
intendent are essentid.

Everyone is aware of the necessary
attributes needed: quality, reliability and
efficiency - al matched to arealistic
cost. But what isaredlistic cost? As
always, this means different things to
different people. So let us be clear where
we stand. Cost is important to both par-
tiesin any transaction but it rates a poor
second place to ajob well done within a
given time.

Over the years many shipowners
have experimented with their own repair
labour and workshop facilities with
mixed results. If this is thought out and
planned correctly with a sensible level of
investment and a dedicated full-time
management team, it could be made
to work. If nothing else, it gives the
shipowner/operator a taste of the prob-
lems the shiprepair industry has to face.

A sponsored repair yard on, say, a
hiannual fixed time contract with amini-
mum guaranteed work load could also
be attractive.

The green scene

One of the big topics facing every strand
of shipping in the late 20th century is the
environment and its associated implica-
tions. It encompasses smoke pollution,
oil waste and garbage disposal, plastics
and the colourful issue of paint. Both
shipyards and owners are facing increas-
ing and damaging legislation covering
many aspects of painting.
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Due care must be exercised with blast-
ing preparations, the application and the
type of paint itsdlf, and not forgetting the
disposa of al waste. collectively this rep-
resents a huge cost to hoth parties, most of
which will be picked up by the owner.

In practical terms tin-free anti-fouling
has got to be just that - anti-fouling -
and it has to be effective for up to five
years and be a substitute for the well
proven sdf-polishing product it replaces.
There is not yet a suitable alternative on
the market. We know the paint companies

are spending alot of money on researchin

trying to overcome this problem but with
legidation years ahead of redlity the indus-
try ends up not solving one problem but
creating afurther two. At present thereis
atin-free anti-fouling that seems actively
to encourage the growth of seagrass. The
result is that both dlip and fuel consump-
tion increase and at the same time the
main engine emits alarger volume of air-
borne pollutants into the atmosphere.

All sections of the marine industry
are committed to improving the world
which supports us. Scientists, engineers
and chemists will find solutions to some
of the intractable problems that currently
exist. Nature can give us many clues. If
only we could harness the material that
makes the dolphin’'s outer shell so
smooth and the blue whale's power
plant so clean and powerful.

The marine industry gets a bad press
but at least it makes a serious attempt to
clean up its act. It is a pity afew more
industries don't follow suit.

Softly, softly; cleanly, cleanly

The container ship on liner trades is
worked hard in a demanding and hos-
tile environment with a minimum of
dack time. This says a great deal for the
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slow-speed two-stroke engine whose
development has mirrored the trades that
it has geaced with its ability to cope with
operating abuse, constantly deteriorating
residua fuel, minimum maintenance and
the ever increasing demands of an insa
tiable commercia world.

The main area of concern is reliahility.
Traditionally, operating maintenance
has been undertaken by the ship’s own
staff. But as plant gets larger and crew
numbers decrease the repair equation
ceases to balance.

Fuel-injection equipment increasingly
needs the support of specialists who
understand the business and are close to
the engine builder and who don’t charge
outlandish prices for an indifferent service.

The ability of an engine to breathe
correctly cannot be overstated. Turbo
chargers and air coolers need to bein the
peak of condition in order to maximise
on engine output within respectable
operating temperatures.

It is necessary to be able to purchase
spare parts on a worldwide market.
Many licensees do their own thing,
whereby company A provides a part that
does not fit company B’s engines. This
situation isjust not acceptable.

The average turbo charger, operating
at the top of its range, tends to go off the
boil at around 15 000 hours, or about
every two years.

This means that in a multi-cylinder
engine with three or possibly four blow-
ers, they will all require attention at the
same time. This job cannot be phased,
on account of engine balance. One this
voyage and another the next isn't feasi-
ble. Very few, if any, repair firms are
geared up to dismantle three blowers
simultaneously. The best solution isto
complete the work over a number of
coastal ports, creating something of a
logistical headache.

Yards ahead

With the present trend towards longer
periods between dockings, out-of-service
periods for maintenance become more
critical. The operator must make maxi-
mum use of this valuable opportunity
and the key for both yard and owner is
planning.

|SNift port operations are unperative

severl factorsinfluence an owner’s
selection or preference for a particular
yard: ability, confidence, available time,
the current work load of the yard, the
position of the yard relative to the ship’s
scheduled ports and finally cost are dll
relevant.

Ability and confidence go hand-in-
glove and are usually the result of a
good working relationship over many
years. Mgjor repair problems and emer-

gencies successfully overcome form the
basis of such a relationship.

Time and the yard’'s work load are
also important factors. It makes no sense
for a container ship to be competing for
labour and services with a high-profile
passenger or cruise ship. The butter will
only spread o far. Using several valu-
able days steaming to and from a yard
for a tight-scheduled docking is not a
good idea and benefits no one.

Dedling with the cost aspect, no one
objects to a fair price for good-quality
work. The owner's superintending staff
understands the internal problems that
put undue pressure on the shipyard and
of course al owners think their ship is
the priority job.

The attending superintendent must
aways have a handle on the day-today
running costs and the level of extras.
Regular daily meetings between the ship-
manager, his estimator and the owner’'s
representative are essential. There has to
be a constant update on costs. Perceived
problems need to be ironed out and
progress towards the final completion
date firmly fixed in everyone's mind.

There are numerous elements that
contribute to the final overall costs.
Arriving at a fair and amicable settle-
ment can be achieved by approaching
the project as awhole in a structured
manner. Once the owner has selected the
yard and a realistic quote has been
presented based on a clear and concise
specification, the relevant parties must
meet and plan a workable strategy, thus
setting the foundation for a firm and
honest working relationship.

Initially priorities have to be estab-
lished. Timeisamajor element. The
redelivery date has to be fixed and the
work content planned to suit. A critical
path must be set and modified as neces-
sary on a daily basis as the overal work
pattern changes.



Yard

Planning of labour

Flow of materids

Control of subcontractors
Sdfety in dl forms
Environmental issues
Co-ordination of trades
Interpretation of the owner's
specification

Owner

Reddivery date

Quality of work

Overal cogt

Sdfety in dl forms

Environmental  issues

Preparation of the plant for sea

Trandating the specification for
the benefit of the yard managers

What comes first?
The repair yard and owner have quite
separate priorities, not necessarily in this
order (see table above)

Extras

By definition this is a very delicate subject.
The redligtic view is that they are impossi-
ble to avoid and difficult to reconcile
particularly with the ‘bean counters back
home, who cannot understand how these
jobs missed the origina specification.

The yards see extras as nuisance-
value, particularly if there is a shortage
of labour, although most yards build in
aprovision for up to a 30 per cent extra
work load within the original time scale.
It is also a great opportunity for the
unscrupulous yards to increase their
profit margins, providing a variety of
excuses that the unsuspecting superin-
tendent can only wonder at.

Price negotiations

Thisis aspeciaised and delicate subject
which needs to be approached in a firm
and honest manner. The superintendent
has a fixed-budget price in mind,
beyond which he is reluctant to stray
without good reason. It is aways diffi-
cult to sall an overspend to the respective
trade manager who is already running
on a tight shoe-string budget. The
technical manager isn't alot of help
either, because his main interest is the
bottom line, but he may be a little
more forgiving as long as thereis a
plausible explanation or a credible
story to defend.

Aslong as both sides stick to the
ground rules and have consistently
agreed on prices throughout, the exercise
becomes academic. There hasto be give
and take on both sides. It isin no on€e's
interest for bad fedlings or serious conflict

to prevail. We may need each other again
next year or even next week.

P& O Containers has never felt that
legally binding contracts have served its
side of the industry very well. With a
large operation, there are too many
loopholes and get-out clauses. It should
aso be noted that should a serious rift
develop between yard and owner, the
curtain will fal on a beautiful friendship.
That ‘you're only as good as your last
job’, isatrue and apt concept. Involving
the lega profession in what should be, at
worst, a family squabble is never totally
satisfactory.

Conclusions

This paper is an effort from our side of
the fence to open up our hearts and pre-
sent a case for closer cooperation. We
need each other probably more now
than ever and athough the ships are get-
ting bigger, they are fewer and much
morei’s demanded of them. There are
fewer repair facilities today and many of
those are struggling to exigt.

Many technical problems often stem
from the original concept. Too often the
operating side of the business has little
or no input into the design and layout of
new tonnage and so-called state-of-
the-art equipment sadly lacks sufficient
in-service development or operational
experience.

We appreciate that repair yards love
complicated ships and machinery which
requires constant attention located in
inaccessible and hostile comers. Engines
are required to run at their maximum
operating power to compensate for
cargo and port delays. All these factors
mean limited port time, more labour and
therefore higher repair costs.

If the operating superintendent had a
friend in heaven he would dearly request:

1. Proven equipment;

2. Adequate main and auxiliary power;
and

3. Access for maintenance; but above
au

4. Smplicity.

With the advent of bigger ships, smaller
crews and tighter schedules the average
segfarer has to concentrate his time and
efforts on basic routines, safe passage
and keeping the vessel on the move, not
forgetting company and statutory regu-
lations that are increasing al the time.

A word about the seafarer of the late
20th century. As a manager closely
involved with a big company running
many and varied ships operating
throughout the world, we depend on
these people as never before. We pile
more and more work, responsibilities
and stress on to fewer and fewer shoul-
ders, and what do we do to help them?
We give them satellite communications
0 that we can breathe down their necks.
We a0 give them computer networking
covering every area imaginable and then,
when they get the hang of it, we uprate
and change the system.

My sincere hope for the future is that
operators and repair yards can move
closer together for their mutual benefit
and that coexistence can be both
rewarding and interesting for all within
this industry.

Bill McConnell is fleet technical manager
at P& O Containers based in London.
He joined Overseas Containers Limited
in 1981 as a fleet superintendent. OCL
was absorbed into the P&O Group in
1986 and renamed P& O Containers.
He is responsible for the overall techni-
cal operation of the current container
fleet and has an advisory role in the
selection and design of new tonnage,

He served a traditional mechanical
apprenticeship in shiprepair before join-
ing Alfred Halt & Co as a junior engineer
in 1957. He remained with the Ocean
Group under its many names and was
appointed chief engineer in 1972,

This paper was delivered at shiprepair
and Conversion 95. A full volume of the
papers delivered is available at £10
from BML Business Marketing Limited.
Fax: +44 1923 777209.
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NSRP SP-9 PANEL SHORT COURSE ON IMPLEMENTATION OF ZONE TECHNOLOGY IN REPAIR & OVERHAUL ENVIRONMENT

WHAT ISZONE TECHNOLOGY?

e ZONE TECHNOLOGY IS A MANAGEMENT METHODOLOGY BASED
ON ORGANIZING WORK BY ZONE RATHER THAN BY SYSTEM

e ZONE TECHNOLOGY RELIES AS MUCH ON WHO DOES PLANNING,
SCHEDULING AND CONTROL AS THE ACTUAL TOOLS AND
TECHNIQUES FOR ORGANIZING THE WORK

e THE INTENT OF BREAKING THE SHIP DOWN INTO ZONES IS TO
REDUCE THE MANAGEMENT TASKS IN SIZE BY BEING
“PRODUCT-ORIENTED” RATHER THAN SYSTEM-ORIENTED

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE




__NSRP SP-9 PANEL_SHORT COURSE ON_IMPLEMENTATION OF ZONE TECHNOLOGY IN REPAIR & OVERHAUL ENVIRONMENT

WHAT IS ZONE TECH NOL OGY’) (CONTINUED)

« ZONE TECHNOLOGY USES THE CONCEPTS OF THE BLOCK AND
ZONE OUTFITTING APPROACH

« ZONE OUTFITTING USES THE ADVANCED OUTFITTING
APPROACH

« ZONE OUTFITTING IS A SHIPBUILDING APPROACH WHICH
ORGANIZES OUTFITTING WORK BY ZONE AND STAGE INTO “ON-
UNIT", “ON-BLOCK"” AND “ON-BOARD” WORK

« FOR COMPLETENESS THE ADVANCED OUTFITTING
PRESENTATION FROM THE EARLIER SHORT COURSE ON
DESIGN FOR PRODUCTION INTEGRATION IS ATTACHED

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE



PART 1 Advanced Qutfitting

1.12 Advanced Outfitting

1.12.1 WHAT IS ADVANCED OUTFITTING. Advanced outfitting can be
regarded simply as the fitting to ship structure, before and after it is erected on the
building berth, of outfit items at a significantly earlier time in the building sequence than is
traditional.

Advanced outfitting is normally subdivided into three types, namely:

e OnUnit
e On Block
e On Board

“On-unit” advanced outfitting consists of constructing packages of equipment or
bundles of pipe and other systems on a common foundation. The work is usually
performed in a shop environment instead of onboard the ship. The packages incorporate
unitized foundations and/or support bases, equipment, small tanks, pipe, fittings,
controllers, electric cable, etc., and are completely painted except perhaps for a touchup
coat. Where required and possible, the package is tested before installation “on block” or
“on board.” Typical examples of “on-unit” advanced outfitting are shown in
Figures 1.1.127 and 1.128.

“On-block” advanced outfitting consists of installing “units” (equipment modules),
pipe bundles, foundations, etc., on a structural assembly or module before it is erected on
the building berth. Structural assemblies may be erected as assemblies or joined to other
assemblies or modules to form an “erection module.” Typical examples of “on-block”
advanced outfitting are shown in Figures 1.129 and 1.130.

“On-board” advanced outfitting consists of installing “units” or individual pieces of
equipment, pipe, etc., into the ship as it is on the building berth or once it is afloat.
Typical examples of “on-board” advanced outfitting are shown in Figures 1.131 and 1.132.
A special approach to “on-board” advanced outfitting is "open deck” or “blue sky”
advanced outfitting. In this approach a complete compartment such as a machinery space
is left open (deck off) until all the equipment is installed. It is normally used by shipyards-"
which have covered building berths, especially for warship (frigate and destroyer)
construction as shown in Figure 1.133.

1122 WHY USE ADVANCED OUTFITTING. Traditionally, shipbuilding
engineering attempts to complete all design and material procurement before commencing
actual construction. In the past, shipbuilding companies in Japan and Europe had large
order books, and were able to do this. This approach is illustrated in Figure 1.134(a).
This has generally not been possible in most U.S. shipyards due to both commercial and
naval ship procurement methods. It is quite usual for a U.S. shipyard to obtain a new
ship construction order with no other ongoing work in the yard The objective then is to
get production started as soon as possible, and this causes an overlap of design, material
procurement, and production activities, as shown in Figure 1.134(b). It is this overlap
coupled with the traditional approach to both design and production which causes the
extensive rework and equipment delay problems normally experienced in U.S.
shipbuilding.
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FIGURE 1.127 Typical “on-unit” advanced outfitting.
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FIGURE 1.128 Piping bundle “on unit”

under construction.
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.FIGURE 1.129 "On-block" advanced outfitting.
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FIGURE 1.130 “On-block” advanced outfitting,
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FIGURE 1.131 “On-board” advanced outfitting.
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FIGURE 1.133 “Blue-sky” or “open-air” advanced Outfitting.
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[A] LARGE ORDER BOOK FOREI GN SI TUATI ON
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[C] FUTURE U.S. SH PYARD REQUI REMENT

FIGURE 1. 134 Required change in contract performance time.
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In today’'s competitive shipbuilding situation, it is not enough to make the existing
overlap work successfully. It is necessary to reduce the performance time, and at the
same time increase productivity. Obviously, any reduction in performance time increases
the overlapping of the activities as shown in Figure 1.134(c). This has been successfully
done by a number of foreign shipyards, and they have presented the requirements based
on their experience to accomplish both reduced contract performance time and increased
productivity. The essential requirements are:

e A completely integrated planning function

® A planning, scheduling, and control system which is adequate for the

task
e Maximum practical use of advanced outfitting
e Maximum use of industry standards for equipment

e Maximum use of company standards for system design and fabrication
details

e An engineering approach that is compatible with production
requirements, and the way the ship will actually be constructed

e A material procurement approach which is compatible with production
schedule. This requires ordering and receiving material on a zone
basis

The direct benefits of advanced outfitting are increased productivity and shorter
building schedules. Increased productivity is possible as the workers’ efficiency for
"On-unit" versus “on-block” and “on-board” advanced outfitting is one half and one
quarter, respectively. This can be seen from Figure 1.135 which is taken from NSRP
publication, Product Work Breakdown Structure. This results from the following benefits:

e Earlier start to outfit fabrication and installation,. thus better
utilization of outfit crafts throughout the duration of construction
rather than the heavy concentration near the end

e Logical sequencing of work

Improved worker safety throughout easier access, better ventilation,
better lighting, easier material delivery, etc.

e Simpler outfit planning and scheduling
o Installation of outfit in the best position and worker attitude

e Shop environment allowing cleaner work and better quality (less
rework)

Figure 1.136 gives an overview of the goals and benefits of advanced outfitting as
modified from a similar figure in the National Shipbuilding Research Program publication,
Outfit Planning.
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MAN-HOUR
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FIGURE 1.135 Productivity improvement through advanced outfitting.
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TO REDUCE THE
OUTFITTING PERIOD

TO MINIMIZE TO SIMPLIFY
OUTFITTING - OUTHEIT
ON-=-8BOARD PLANNING

PURPOSE OF
ADVANCE
OUTFITTING

TO AVOID TO ACHIEVE GREATER
INTERFERENCES EFFICIENCY OF
SETWEEN TRADES ERECTION CRANES

8 REDUCED OVERHEAD WORK
& IMPROVED LIGHTING
8 REDUCED WORK IN HIGH PLACES

8 IMPROVED VENTILATION
® IMPROVED ACCESS TO WORK SITE
8 MPROVED FACILITY UTILIZATION

IMPROVED SAFETY

HMPROVED WORKING ENVIRONMENT
HIGHER PRODUCTIVITY

SETTER QUALITY

FIGURE 1.136 Goals and benefits of advanced outfitting.
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ZONE TECHNOLOGY BENEFITS

USE OF ZONE TECHNOLOGY APPROACH HAS RESULTED IN
SIGNIFICANT OVERALL PERFORMANCE IMPROVEMENT BY:

« REDUCING WORK PACKAGE SIZE AND SCOPE, BY FOCUSING ON
ZONES RATHER THAN THE SHIP, TO A MORE MANAGEABLE
LEVEL THAT AN INDIVIDUAL IS CAPABLE OF UNDERSTANDING
AND MANAGING

« FORCING ALL DEPARTMENTS TO PAY ATTENTION TO THE
PLANNING AND INTERFACES IN WHICH THEY ARE INVOLVED

« FORCING PRODUCTION TO TAKE AN ACTIVE ROLE EARLY IN
THE PROJECT DEVELOPMENT

« PROMOTING THE USE OF MULTI-SKILLED TEAMS

« ENGINEERING PROVIDING TECHNICAL DOCUMENTATION THAT
SUPPORTS THE ZONE TECHNOLOGY APPROACH

« MORE REALISTIC AND RELIABLE SCHEDULING

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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ZONE TECHNOLOGY BENEFITS (Continued)

e IMPROVED SCHEDULING BY EARLY INVOLVEMENT BY ALL
DEPARTMENTS

e MATCHING DESIGN AND PLANNING WITH THE ACTUAL WAY
WORK IS PERFORMED. THAT IS ACCROSS SYSTEMS AND
TRADES

e MOST OF THE WORK IS PERFORMED IN A MORE ACCESIBLE,
SAFER, BETTER LIGHTED AND VENTILATED WORK PLACE

e ALL THE MATERIALS AND TOOLS ARE DELIVERED ‘AND
AVAILABLE WHEN NEEDED

e ALL INTERFACING WORK IS CONSIDERED AND PROPERLY
SEQUENCED

e PRODUCTION EFFICIENCY IS IMPROVED BY PERFORMING ALL
WORK WHICH CAN BE DONE BY THE SAME WORKERS AT THE
SAME TIME AT THE SAME LOCATION
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1S ZONE TECHNOLOGY APPLICABLE TO
SHIP REPAIR AND OVERHAUL?

 U.S. NAVY SHIPYARDS HAVE ACHIEVED SIGNIFICANT
PRODUCTIVITY AND SCHEDULE IMPROVEMENTS BY APPLYING
ZONE TECHNOLOGY APPROACH TO ALL TYPES OF REPAIR AND

OVERHAUL PROJECTS

« FORTUNATELY FOR US, THEY HAVE BEEN KEEN TO SHARE
THESE OUTCOMES WITH THE REST OF THE
SHIPBUILDING/REPAIR INDUSTRY

« RATHER THAN RE-WRITE THE STORY, A NUMBER OF THE
PAPERS ON THE APPROACH ARE ATTACHED, INCLUDING THE

CLASSIC BY MOEN

o IT IS SUGGESTED THAT PRIVATE SHIP REPAIR AND OVERHAUL
COMPANIES COULD ACHIEVE SIMILAR BENEFITS BY APPLYING

THE APPROACH

UNIVERSITY OF MICHIGAN TRANSPORTATION RESEARCH INSTITUTE
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APPLICATION OF ZONE LOGIC AND OUTFIT PLANNING CONCEPTS
TO OVERHAUL, MODERNIZATION, AND REPAIR OF U.S. NAVY SHIPS

ABSTRACT

This paper presents the experience
of Puget Sound Naval Shipyard in apply-
ing zone logic and outfit planning con-
cepts to the overhaul, modernization,
and repair of an aircraft carrier, three
cruisers, and a submarine.  Procedures
were developed to involve design, pro-
duction, testing, and material personnel
in the overhaul process from preplanning
through completion of the production
phase, with the resulting %nerglsm and
open  communication. ~ The ~ systems
approach was replaced with tone by stage
sequenced work [Jackagl ng with as much
work as possible done off the ship.
Computer Aided Des Ign (CAD) and photo-
grammetry were applied to enhance pre-
planning and off-ship work.

~ Puget Sound Naval Shipyard's appli-
cation of zone logic is drawn from the
research managed by the Maritime Admin-
istration‘s National Shipbuilding
Research Program which has introduced
the highly successful scientific _ship-
building systems developed in Japan.
In brief, " this concept represents a
shift in logic from system to zone
orientation.

INTRODUCTION

Historically, all outfitting work
in naval shipyards has been planned,
scheduled, executed, and tested on a
system by system basis.  This method
has developed for several valid reasons
which include:

Cost estimating and accounting
Material estimating -
Ship operation and identifica-
tion of problem areas

System testing

-138-

While this method is acceptable and
necessary for same shipyard functions
it is recognized that when repair work
is actually accomplished it is not done
solely on a s]ystem ts)% system basis,
Examination of an ip “repair effort
will show that work accomplishment is
based on Severa Criteria, one of which
is the functional system. Other con-
Siderations must include:

Physical location of work
Manpower requirements

Other work required in the same
location _ _
Similar work required. in other

aeas .
Availability of material

These parameters are currently bein
considered and resolved by trade gener
foremen, with decisions made on a trade
by trade basis when the work is actually
started. Typicdly, the genera foremen
are faced with making these day to day
decisions without knowledge or under-
standing of the overall plan for comple-
tion of the overhaul. This often causes
items to be instaled in an improper
sequence which results in unnecessary
rework.
_Additionally, = manufacturing  and
installation of numerous outfitting
components  have traditionally  been
ostponed until the hull is available
o the trades to determine their con-
struction requirements. . This Pr_oc_ess
has resulted in relegating outfitting
to a successor function completely
dependent on hull constraints, with the
natural effect of requiring peak manning
and confined outfitting schedules.

Through the lication of system
oriented I% ic toaggtual work ascycom-

plishment, there is no alowance for an



objective, analytical examination of the
best possible way to perform work, nor
does it provide a method of feedback to
increase the cqr[i)]orate knowledge of the
shipyard. ~ With the various systems
being considered separately, trades
often oc_cupP/ space and compete for
access simultaneously which minimizes
the effect of production scheduling and
control, and creates strained channels
of communication.

~ In looking at how outfitting work
Is actually performed, it is found that
products are produced by procuring and/
or manufacturing parts and joining them
together to create subassemblies. These
subassemblies are progressively combined
to produce a completed operational pro-
duct. It becomes cl ear that the ided
way to subdivide ship repair and over-
haul work is to focus on the needed
parts, or interim products, that pre-
occupy the worker. Zone O_Utflt'[ln%
logic provides a scheme by which wor
IS subdivided with interim products as
the focal point.

~Outfit planning addresses all out-
fitting components within a defined
3-dimensional space, and frees out-
fitting as much as possible from hull
dependence and ship systems control.
This provides the basis for grouping
work into classes or problems so that
common solutions can be applied regard-
less of product configuration and loca-
tion, and planning installations in a
logical sequence. "The result of this
scheme is that it permits most out-
fitting work to be accomplished earlier,
and away from the ship to where it is
safer, cleaner, and resources can be
delivered to the worksite more econom-
ically. Overhaul durations can be
reduced because of simultaneous accom-
plishment and coordination of ouitfittin
and hull work which will minimize tot

shipboard construction time.

A zone is any subdivision of the
planned work which best serves for
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organizing information needed to su?port
outfitting at a particular stage of an
overhaul. A zone might be a compartment
or a portion of a compartment; it could
include an entire superstructure or a
component subassembly.  The principle
aspect of a zone is that it represents
a means of dividing a ship’s overhaul
ackage into  manageable, trackable
locks. Zone outfitting features three
basic stages:. on-unit,” on-block, and
on-board, coordinated by the “master
bill of erection sequence."

On-Unit

On-unit outfitting is the assembly
of an interim product consisting of
manufactured and purchased equipment
f(_components). It includes al but a
inal coat of paint. A unit is composed
exclusively of outfittin materials
(pumps, motors, mechani and electri-
cal interfaces, and a common foundation
including false floor ribbing, etc. ).
The on-unit outfit |plannlng IS separate
from the main hull structure. ~Units
can be categorized as (a) functional,
(b) geographical, or (c) combination.

Functional units consist mainly of
components necessary. for the operation
of something, e.g., a heat exchanger
assembly. It is generally associated
with one system ~ (potable water and
freshwater units, water distilling unit,
F. 0. purifier unit, refrigeration plant
unit, etc. ).

Geographical units provide pas-
sage(s) for systems. Such units are
assembled together to insure that they
will fit onboard (pipe, HVAC, or wireway
passage(s) on deck unit, accommodation
unit, engine room unit, etc. ).

Combination units include more than
one sysiem Duilt together and lifted to
installation site (P|pe/HVAC/W|reway/
machinery/associated foundations, grat-
gt'lg/f)alse floor attachments, handrails,

C. ).



On-unit outfitting should be given
the highest priority even though there
is some impact on hull construction
progress because assembly is performed
In shops which provide ideal climate,
lighting, and access. Shop work in-
creases the opportunity for improved
safety and higher productivity. Out-
fitting on-unit has less impact on the
progress of hull structure as opposed
to on-block outfitting.

On-Block

On-block outfitting is the installa-
tion of outfit components, or even a
unit, onto a hull structural assembIP/
or “block” prior to its erection. [t
Is the next best alternative to ouf-
fitting on-unit. It includes all
painting except a final coat and that
aint omitted to anticipate weldlr_lg_ of
utts and seams, On-block outfitting
requires coordination between hull,
mechanical , ventilation, and electrical

stems supported by material (supply),
a’anning anré?_estimat?/ng, and Scrgedﬂﬁr%
A “master bill of erection sequence,”
developed by engineering, production,
planning and estimating, and suEpIy IS
controlled by scheduling (via work order
task assignment). This identifies the
sequential road map_in which  systems
are installed. Engineering lists sys
tems and components to be involved on-
block and provides the work package;-
production assists in the design plan-
ning stage designating the construction
envelope and supports engineering on
preferred design applications;, planning
and estimating defines the work packages

by crafts and sequences the construction
flow by landing dates; and material
supply) has the integral task of coor-

inating the material flow based on the
“master bill of erection sequence” and
only stages the identified materials

required to support production flow.
On-Board

On-board outfitting includes, and
ideally should be limited to, the, con-
nection of units and/or ~outfitted
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blocks, final painting, and test and
trials. It necessarily includes some
installation Of outfit Components, in a
hull at a building position or outfit-
ting pier, which cannot be productively
incorporated “on-unit” or “on-block."

Figure 1 ]
The work package acts as a common link
to integrate work requirements.

One method used to organize infor-
mation to support outfit planning is
the work package concept. This Is a
conceptual approach that allows infor-
mation from design, material, and pro-
duction to integrate so that the various
shipyard departments have a common
understanding of how the ship will be
overhauled. A work package is the com-
mon link to communicate a “build stra-
tegy” so that a definite increment of
work with al located resources needed to
produce a defined interim product is
Identified. A work package is a so0 a
definition of components of the various
funtional systems in a particular zone
a a specified time of repair. This
concept is extremely beneficial for
staging material for delivery to a work-

site.

~Preoutfitting should not be confused
with zone outfitting. Preoutfitting is
usually planned by a locating resources

to activities associated with ships’



systems in related large structural
sections. Access is improved over con-
ventional outfitting but components are
still installed on a systems basis with
reat dependence on hull availability.
rades still compete for time and space,
using unchanged methods, and material
flow to the worksite is not optimized.
Savings in total mandays and overall
building period are limited because the
only real difference between preout-
fitting and conventional outfittin IS
where the work takes place. eout-
fiting of a very large structurd
assembly can be equivalent to outfit-
ting a small Shlﬁ of equal tonnage by
conventional methods. Zone outfitting
takes the additional step of freein
outfitting from hull dependence an
systems  control.

Puget Sound Naval Shipyard began its
experiment with outfit planning by spon-
soring two-day training seminars to all
shipyard uPper and middle level managers
in May of 1982 and January of 1983.
These "'seminars provided the necessary
background to gain the shipyard-wide
support needed to successfully carry
out test cases for outfit planning. In
February of 1983, while understanding
that zone outfitting logic %loplled_to
new construction, the shipyard Plannin
Officer and Production Officer (wit
the support of the Shipyard Commander)
called tor the establishment of an Out-
fit Planning Group to determine if and
how zone outfitting logic might be
applied to the type of repair/overhaul
work accomplished at Puget Sound Nava

Shipyard.

OUTFIT PLANNING GROUP

Host shipyards that have adopted
zone logic have completeI?/ restructured
their organizations to reflect the con-
cept. ince this was an explorator
prtziect for Puget Sound Naval Shipyard,
and because of its potential far reach-
ing impact on the methods and procedures
used within the shipyard, it was deter-
mined that an Outfit Planning Group with
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representation from all shipyard depart-

ments was necessary to ensure tot
evaluation. This t)()pe of approach ga
the shipyard the best opportunity

assure familiarity with all problem
and solutions, and gets al department
involved in the planning and sequencing
of all operations from Issue of planning
documents through completed installation
testing.

The Outfit Planning Group formed a
Puget Sound Naval Shipyard consisted a

representation  from ~the  following
departments:

- Combat Systems

- Design _

- Overhaul Superintendent

- Planning and Estimating

- Plant Engineering

- Production

- Progress

- Scheduling

- T&) I)éngi neering

With this cross section of ship
repair departments,. the integration of
outfit planning to ship repair receive
overall review to assure organizational
coordination and’ agreement.  The Outfi
Planning Group became the forum by which
the technical requirements and practica
applications are integrated to develop
a common “build strategy.”

As shown in Figure 2, a core group
evolved which had more direct involve.
ment in the daily function of accom-
plishing repair work, and was in_ ar
oPtlmum position to analyze the affect:
of zone logic on individua and shipyard
methods. The core group interacted
among themselves, and within their own
departments, to examine, resolve, and
promote  the application of  new
%oproach&_ developed from zone logic.

orroboration with the periphery depart-
ments is maintained when their special
ties are involved and at periodical
verification reviews.  This process
proved to be reliable by allowing the
smaller group to efficiently operate



and still sustain total shipyard
involvement. This forum is at al times
tasked to be creative in the analysis
of the technical and manufacturing pro-
cesses to stimulate smarter approaches
during the project evolution.

COMBAT CESIEN

STSTEMS PROGAESS

PLARNING & |
ESTIMATING

PROBUCTION

SCHEDULING

TEST PLANT
ENGINEZRING ENGINEERINE

~ Figure 2
Ouitfit Planning Group

~ The Outfit Planning Group uses a
unique dual management posture which
reflects the work emphasis shift from
the planning phase to the production
execution phase, and the direct link
between design requirements and produc-
tion applications. These two |leadership
BQSI_U_OHS are represented t()jy the Design

ivison (chairman) an Production
Deloartment (zone manager). With the
influence of  design ~ requirements
paramount in the early planning process,
the chairman leads the Outfit Planning
Group’s efforts in defining work zone
arameters.  When the work is identi-
ied, the zone manager then takes the
lead to direct the group’s sequencing
to reflect production needs;  During
the transition period between defining
and sequencing, both work together to
adjudicate the exchange of information
between the various departments such
that a fully integrated, zone oriented
build strategy is proceeding. With zone
logic in mind, the chairman is respon-
sible for providing production with a
sequenced work package, and the zone
manager is responsible for executing the
work package. Both are responsible for
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assuring all the i
methods are coordimeted e&%@ﬁé‘éﬁed?”d

In order. for the Outfit P_Iannin?
Group to assimilate and associate al
the information to implement zone logic
concepts, a process framework was pre-
pared to operate with. Tne following
procedure or%anlzes_ all in
related to the project and gener&gé
the master bill of efection sequence.

- Systems drawing preparation

- Composite drawing preparation
- ComEoste/system drawing analysis
- Work package identification

- Work package sequence

- Work package instruction

System Drawing Preparation. In
accordance wit_cuarrent _poticy, tradi-
tiona systems drawings are prepared and
provided to the installing activity.

. Composte _ Drawing __Preparation.
Using the data from the varlous| Systems
drawings, a composite drawing is pre-
pared to delineate al components to be
Installed within the defined zone boun-
daries, and existing shipboard compo-
nents to be interfaced. ~ Dependingupon
the complexity of the systems in the
zone, the composite drawing will consist
of plan views a various levels, and
elevation views of dpart_lcularly_ con-
gested areas. This drawing provides a
means to identify and correct potential
interference items while still in the
planning phase. More importantly, it
IS used as a tool by the Outfit Planning
Group to trunk systems for the simplest
fabrication and installation sequence.

ComPOSite/gstem Drawing Analysis.
The™ Ot anning_ Group performs._ a
detailed analysis of the’ drawings to

form an overall profile of the task.
The analysis includes such items as:

- System requirements
- Trade involvement

- Material requirements
- Testing

- Facility impact

- Certification requirements



Figure 3
CAD composite depicting layering of equipment
and airr) COﬂdiﬁ%ni ngg v%hin glnuII eglogk.
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Work Package ldentification. During
this phase, the Outfit Planning Grou
divides the task into segments of wor
in order to focus on the coordinated
interface between planning and  produc-
tion requirements. It is at this time
that the various trades ﬁrowde input as
to their particular methods of accom-
plishing specified tasks. These various
Inputs are coordinated and incorporated
through an iterative process to accom-

modate decisions and commitments reached
to form a final work package definition.

Work Package Seguence. The Ouitfit
Plarining Group _arranges the work pack-
ages into a ‘logical f1OwW of work which
represents the project build strategy.
While this function is separate from
work -package identification, it is an
integral element of the iterative deci-
sion making process to arrive at a find
work package.

Figure 5
The work package diagram outlines the
agreed to build strategy. Each work
package is supported by an instruction.
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Work Package Instruction. Once the
work  packages are identified and
sequenced, the Outfit Planning Grou
prel?ares an instruction for each wor
package. This instruction is a synopsis
of the work required to accomplish the
\t/york package and includes such informa-
ion as:

Work description
Key shop

Job order and key op
Needed resources
Highlighted sketch

These sheets are assembled into a book,
and issued to the zone manager and
involved trade foremen to be used as a
tool to manage the project resources,
ad the waterfront decison making pro-
cess, and measure project progress.

CASE NO. 1

‘The complex overhaul of the aircraft
carrier USS Ranger (CV 61) S|%rOV|ded the
first opportunity for Puget Sound Naval
Shipyard to determine how zone outfit-
ting concepts could be adopted. Two
shipalt packages were targeted for anal -
ysis. The areas selected furnished
excellent opportunities to examine a

ood mix of systems work in two typical,
ut divergent types of overhaul tasks.
The first task involved the construction
and ingtallation of a new deckhouse
which closely resembles new construction
processes éon-unlt and on-block) ; while
the second task accomplished complete
reoutfitting of an existing space which
represents typical overhaul work (on-
board).

USS RANGER (CV 61)

~In order to concentrate on zone
logic concept a}opllcatlon ~and provide
reasonable data for evaluation, the Out-
fit Planning Group limited it's focus to
the specific compartments involved, and
did not attempt to sequence work once a
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system exited the defined zone. On
other hand, any non-related system
“passing through” the zone was incluc
in the build strategy.

With all the design, planning,
roduction work being accomplished
get Sound Naval Shipyard, the oppc
tunity to open cross communication
between the various departments k
taken.  Production Department concer
and needs were expressed to the des
division so that documents could
enhanced to aid production methods.
the same time, design requirements we
being explained to production personn
to ad their understanding of the pr
jects. In a few cases, producti
ersonnel were |oaned to the Desi
ivison to %r;lpare the drawings whi
were to be used for these tasks.

When the projects were ready
production to begin, a meeting of &
Involved trades was called to expl
the build strategy.  Genera foremen

and mechanics were represented
so that' all parties would have the sar
understanding of how work was to |
accomplished. Each was also encourage
to provide input that would improve work
%qlL(Jencmg analysis methods for future
work.

Zone 1. Close-In Weapon System Decl

nouse

~This project consisted of fabri
cating, outfitting, and attaching a new
24'x26'x8' 26-ton deckhouse to the out
board side of the existing isand t
accommodate a new defensive weapon
suite. It required the coordination
and sequencing of 14 various systems
and integrating these systems with the
hull block construction.  Preparatic
of the shipboard site was an additiona
major element to be incorporated int
the build strategy.
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CONCEPTS FOR EVALUATION

HULL BLOCK CONSTRUCTION
ON-UNIT MANUFACTURE

ON BLOCK
MANUFACTURE/NSTALLATION

ON BOARD INSTALLATION
WORK PACKAGING

Figure 6
USS Ranger Close-In Weapon System

Through the use of the composite
drawing, the hull  block/outfittin
interface areas were identified an
incorporated in the structural con-
struction phase of the deckhouse to
support subsequent outfiting installa-
tions. All system penetrations and
underdeck foundation stiffening in the
new structure were detailed on the
structural prefabrication drawing so
that they could be included during the
initial construction of the deckhouse.
This process allowed for accomplishin
common work procedures regardiess o
the particular system and independent
of when that system IS to be installed.

As the hull block was being con-
structed, the required manufactured
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components were being fabricated in the
shops. using the appropriate  system
drawings for details. = This gpened up
the idea of accomplishing outfit compo-
nent manufacture simultaneous with and
independent from structural fabrication.

Space was provided in the structural’
shop to place the deckhouse for outfit-
ting and on-site material laydown during
the on-block phase. In order to coordi-
nate hanger locations, the trades used a
“put-up/take-down”  technique to install
hangers so that all welding could be
completed and cl ear access provided for
theremal  insulation application.  The
deckhouse was then ready for installa-
tion of the components to proceed
according to the sequence devel oped.



On-block outfitting of USS Ranlalg'utr:?ogein weapon system deckhouse.
Components staged and accessible to trades.

q":‘—“': o
P T R
CEIEETI TS

R o o

Figure. :
Hangers, brackets, and foﬂ%é[aei_lgns located and installed.
Structure accessible for insulation application.



It should be noted that the deck-
house outfitting was "50 percent complete
prior to ship arrival. This illustrates
the impact that outfit planpning can have
on overhaul durations. One Mmajor factor
that precludes complete outfitting of a
new structure away from the ship is the
allowance necessary for attachment to
the existing structure. For the CV 61
deckhouse, a 24" strip around the
attachment plane was left empty to alow
clearance for welding when the house was
attached to the ship.
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At the ship’s arrival the' site pre-
paration phase was accomplished in which
the existing surface was cleared of
interferences and prepared for accepting
the new structure. To support the con-
cept of accomplishing as much work in
the shop as possible, photogrammetry was
used to define the contour of the pre-
pared island enclosure bulkhead. he
data from the computer. readout was
transferred to the mating edge of the
new deckhouse which alowed the struc-
tslﬁlre to be trimmed while still in the

op.

Figure 9
USS Ranger deckhouse transferred to site with outfitting 80 percent complete

and mating edge trimmed. A

24" strip around the mating edge is left clear to
facilitate site installation hot work.



_Forty-four days after the ship’s
arrival, = the new deckhouse, with
80 percent of the outfitting components
installed, was attached to the existing
ship. The fit-up interface between the
new and existing structures aver%ged
+ 1/16” which alowed production wel |_r613?
to begin within hours after the initi
lift, and tied up pierside cranes for
only four hours.

After the structure was welded in
place, the remaining outfitting compo-
nents were installed and interfaced with
systems transiting the zone boundary.

Zone 2. Electrica Shop Upgrade

This project involved the complete
reoutfitting of the existing Electrical
Shop with uiadate_d equipment to impro
shipboard electrical repair capability
The shop is located on the third deck
centerline and represented the mo
typical type of overhaul work encou
tered by a repair facility. Interfaci
of on-unit concepts with existing shig
board conditions provided the peculi
challenge of this project. It require
the sequencing of nine different system
to be modified, and coordination of the
?ffects of these on the existing systems
ems.

ﬁf\l;
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CONCEPTS FOR EVALUATION

ON-UNIT MANUFACTURE
WORK PACKAGING
ONBOAROD INSTALLATION

Figure 10
USS Ranger Electric Shop
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With this project, the composite
drawing was used to identify the inter-
relationship between the new components
being installed, and the existing com-
ponents being either removed, modified,
or remaining. Preparation of the com-
posite required extensive effort to
correctly delineate_ the _eX|st|ng%N_s¥1stem
location and configuration. ith the
aid of the composite, a number of system
components that would have normally

been fabricated and routed onboard were
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designated for manufacture in the shop
prior to the ship’'s arrival.

The concept of on-unit fabrication
of the components was modified by per-
mitting key piece trim alowance to
accommodate final interface alignment
with existing components.  This. proce-
dure alowed for 90 percent of the par-

ticular run to be fabricated in the shop.
with the remaining 10 percent to be
fitted onboard.

Figure 11

Integration of new components with existing systems
requires extensive coordination.
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The Electric Shop task concentrated

on the on-unit and onboard work concepts
of zone logic and emphasized the trade
coordination necessary to support the
lanned sequence of removal and instal-
ation. This task had a number of prob-
lems related to Government Furnished
Equipment (GFE), but the ‘shipyard was
in a much better position to identify
impact and coordinate solutions because
it had a definite planned approach. for
the production effort.

CASE NO. 2: USS ARKANSAS (CGN 41)

A sdlected redtricted  availabilit
for the cruiser USS Arkansas (CGN 41
rovided an excellent O%Portunlty for

get Sound Naval Shipyard to expand on
the outfit planning concepts initiated
on USSRanger. The planned availability
is to be a short duration overhaul pri-
marily for the purpose of installing
Tomahawk weapon capability. This pro-
vided the opportunity to use the zone

ARMORED BOX LAUNCHER

(AsL) N

logic application to a complete ship
alteration and it's affect on the
entire ship.

Other variances from the Ranger
task to be considered and evaluated are
the’ use of systems drawings prepared by
another design agent, and the use of
computer aided design (CAD) to prepare
the composite drawings.  Incorporating
these variances into the zone oriented
planning process previously discussed
represents a significant step forward
for Puget Sound Naval Shipyard's appli-
cation of outfit planning.

The Tomahawk project consisted of
fabrication, outfitting, and installa-
tion of a 40'x12-1/2'x16' 40-ton equip-
ment module below the main deck;
installation of armored box launchers
on the main deck; and, modification of
various  electronic _ control _
throughout the ship. This task Profile
offered the ability to expand on new
construction and existing space modifi -
cation techniques began on USS Ranger.
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Figure 12 _
USS Arkansas Tomahawk Installation
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Employing systems drawings prepared
by design agents for use by other ship-
yards' production department is a situ-
ation that will be contended with more
frequently in the future. The con-
straints of this condition on. outfit
planning aPpllcatlon IS a prime area of
evaluation for the USS Arkansas project.
Methods of introducing production input
to these documents are being examined to
allow timely response and substantial
familiarity ~of the project for the
installing activity. The Arkansas Out-
fit Planning Group was able to have
some input to the structural prefabrica-
tion drawings, but drawing and produc-
tion schedule compression precluded the
Group's attempt to influence component
systems drawings to provide a totally
interrelated drawing package reflecting
the build strategy.

The composite drawings used by the
USS Ranger Outfit Planning Group "were
prepared by hand which was labor inten-
sive and ‘time consuming. In order to
reduce cost and time for composite draw-
ing preparation, the USS Arkansas Ouitfit
Planning Group initiated the use of CAD
for this effort. Not only was time
reduced, but because of the “layering”
capabilities of CAD, the flexibility of
the composite drawing was greatly en-
hanced to a low view rotation, enlarge-
ment, and highlighting.
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Based upon common work and schedule
problems, the USS Arkansas Tomaha
project was divided into two zones
The first zone incorporates all wor
from the main deck down to the firs
platform at the aft end of the ship
which is comprised of the equipment
module and launcher installation.  The
second tone was the interface with the
remainder of the ship and focused
the electronic spaces being modified.

~ Fabrication, outfitting, and instal
lation of the Tomahawk equipment module
Zone 1, once again offers opportunity
examine the complete on-unit, on-block
onboard outfitting cycle exemplifyin
new construction. The process o
reviewing drawings and involving trade
and technical personnel to determine
common build strategy resulting in the
issue of a work gackage instruction, was
continued.  On-block outfitting of the
module was completed, along with phase
one and two testing, and ready for
installation when the ship arrive
Other on-unit components were also com-
pleted and staged for installation
After shipboard site preparation is
completed, the module and new out-
fitting components can be installed,
tested, and turned over to the ship
within  the’ four-month  time frame
allotted.



Figure 13
USS Arkansas Tpmaha%Nk module in construction.
Structural related outfitting requirements are incorporated.

W L VRN o b

EX N g_uf o

=R T 3¢ L .o e
;t:.’».-'n.-&:'f'g“ ;. T
W e «i’ - —— 3, X
;.’f:’ = cmepo T - :'_ . e P
RES NSl oAt L
Ym0 sk ., . DR SRS .
G T RS - e
SRS e (11 11|
PXoau Qe 104 & -
& ,;91\-53 t 5 e
I - Pl £ -

-~ - =2 -~ 8
RoteAssEin] | By £

T } 55

Y

H
> {11
f

Fi 14
On-block outfitting of USS ArkI usrgs module allowed for equipment

testing ready for installation at ship’s arrival.
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The “spread out” nature of Zone 2
Is typical of overhaul/repair work nor-
mally accomplished by the shipyard. In
order to deal with this situation, Zone
2 was divided into subzones to be able
to concentrate on each compartment as
Separate but  interrelated  products.
Since work in these dispersed compart-
ments was limited to instalation of
peripheral electronic equipment to sup-
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COMPARTMENT MATERIAL SUMMARY CARD

port the Tomahawk module, composites
were not prepared for these subzones.
The use of compartment cards was intro-
duced as a method of packaging work for
each of the compartments. These cards
list al equipment and material require-
ments, material source or lo