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IMPLEMENTING 1IHI TECHNOLOGY AT AVONDALE

Charles J. Starkenburg
Vice President, Planning and Scheduling
Avondale Shipyards Inc
New Orleans, Louisiana
Mr. Starkenburg is in charge of all planning and scheduling for prebid
and postcontract ship construction. He is also responsible for all preoutfitting

and hull planning, and for implementation of all IHI technology transfer.

ABSTRACT

This is a presentation of basic advantages, successes, and problems
experienced with the introduction of IHI technology into an American shipyard.
Fundamental and historical patterns that must change in order for this

technology to be completely successful are discussed.
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| MPLEMENTING |H  TECHNOLOGY AT AVONDALE

IN MAY, 1979, A FIRM DECI SION WS MADE BY MANAGEMENT AT
AVONDALE SHI PYARDS TO ENGAGE THE SERVICES OF IH MARI NE TECHNOLOGY,
INC. FOR A COVPREHENSI VE SURVEY OF OUR ENG NEERI NG AND PRODUCTI ON
NETHODS.

THE SURVEY COMMENCED ON AUGUST 29, 1979 AND COVPLETED ON
OCTCBER 2. THE SURVEY WAS CONDUCTED BY SEVEN (7) MEMBERS FROM | HI.
A PRELI M NARY REPORT WAS G VEN TO SH PYARD MANAGEMENT ON

OCTCBER 1, AND ON THE BASIS OF THE PRELIMNARY FINDINGS, |T WAS
DECI DED THAT FURTHER TECHNOLOGY EXCHANGE WOULD BE BENEFICIAL IN

ORDER TO
(1) 1 MPROVE CONTRACT DELIVERY TI ME,
(2) SHORTEN HULL CONSTRUCTI ON PERI ODS,
(3)' REDUCE ENG NEERI NG AND LABCR COSTS.

A PROPOSAL FOR SERVICES FROM |H MAR NE TECHNOLOGY, INC. WAS
THEN REQUESTED. THE PROPOSAL WS SENT TO AVONDALE | N NOVEMBER 1979
AND CONS| STED OF THE FOLLOW NG

(1) ASSI STANCE | N ACCURACY CONTROL FOR A PERI D OF THREE (3)
MONTHS USI NG ONE (1) ENGI NEER,

(2) ASSISTANCE IN PRODUCTI ON HULL PLANNING AND PRODUCTI ON
OUTFI TTI NG PLANNING FOR A PERIOD OF SIX (6) MONTHS
WTH TWO (2) ENG NEERS.

(3) ASSI STANCE ON COMPUTER APPLI CATI ON FOR A PERIOD OF
TVELVE (12) MONTHS WTH ONE (1) ENG NEER

| T WAS DETERM NED THAT THE STUDY AND EXCHANGE EFFORT WOULD BE
DEVOTED TO A MAXI MUM OF TWD (2) CONTRACTS:
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(1) A THREE (3) VESSEL CONTRACT FOR CONTAI NER SHI PS.
(2) A SINGLE VESSEL CONTRACT FOR A HOPPER DREDGE.

SOVE PROBLEMS VE FOUND, FOR EXAMPLE, WERE VERY BASI C BUT ARE,
OF COURSE, H STORI CALLY WELL KNOMN TO AMERI CAN SHI PBUILDING AS AN
EXAWLE,  THE LENGTH OF DESIGN TIME!  COVMPARED TO TOTAL CONTRACT
TIME, DESIGN TIME | S EXCESSI VE.

VWHEN THI'S IS RELATED TO IH DESI GN VERSUS CONTRACT TIME, |IT
BECOVES EVI DENT THAT THE DI FFERENCES REPRESENT A SERI QUS CHALLENGE
TO AMERI CAN SHI PBUI LDERS.

EACH AMERI CAN SH P OR VESSEL IS MORE OR LESS A CUSTOM BUI LT
ENTITY. DESIGN CHANGES OCCUR VERY FREQUENTLY AFTER CONTRACT DUE
TO REQU REMENTS FROM OMERS AND REGULATORY BODIES. ANOTHER BASI C
PROBLEM | S RESCLUTI ON OF VENDOR | NFORVATI ON AND EVALUATI ON OF
TECHNI CAL DATA ON GUI DANCE AND CONTRACT DRAW NGS FROM SHI P OANERS,
CONSULTANTS AND NAVAL ARCHITECTS. | T OFTEN IS UNCLEAR AND REQUI RES
MJCH IN MAIL TIME TO CLARI FY.

THE |H RECOMMENDED PROCEDURES DEVELOPED FCR AVONDALE SHI PYARDS
WORK TOMRD A FI NAL DESI GN DURATI ON OF EIGHT (8) MONTHS FOR FUTURE
SHPS. TH S REQU RES MUCH MORE UP FRONT EFFCRT PRI CR TO CONTRACT
SIGNING | T ALSO MEANS A TI GHTER, MORE EXPENS|I VE AND LENGTH ER
COOPERATI VE EFFORT BETWEEN PRODUCTI ON PLANNI NG, MARKETI NG AND SHI P
OWNERS PRI OR TO BI DDI NG OR NEGOTI ATI NG THE CONTRACT.

I'N ADDI TION TO THE EARLIER ON EFFORT, MANY STRUCTURAL CONNECTI ONS
AND BRACKETS ARE NOW PLANNED TO BE MADE STANDARD AND PRE- APPROVED BY
CLASSI FI CATI ON SOCI ETIES, SO THAT THEIR USE WLL ELI M NATE THE
LENGTHY TI ME APPROVAL NECESSARY |N THEI R | NCORPORATI ON ON FUTURE
CONTRACTS.
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PROBLEMS ALSO DI FFI CULT TO RESOLVE ARE PROCURED | TEMS;, SUCH AS
MACHINERY, M SC. EQUI PMENT AND CRITI CAL MATERI ALS.

| T ACCOWPLI SHES LI TTLE TO SHORTEN DESI GN AND HULL CONSTRUCTI ON
TIME | F EQUI PMENT AND MATERI AL DELI VERIES ARE LATE OR UNDEPENDABLE.

TO CUT OPENINGS IN THE COVPLETED HULL FOR LATE EQUI PMENT I N-
STALLATION, WHEN USING THE IH TECHNCLOGY, ONLY MEANS THE JOB IS
COVPLETELY QUT OF PHASE.

AN EFFORT IN PROGRESS TO ALLEVIATE TH S PROBLEM IS THE ADGCPTI ON
OF A MATERI AL AND MANUFACTURI NG STANDARDS CATALOG AND HAVI NG THESE
STANDARDS APPROVED BEFORE CR AT CONTRACT SIGNING BY OMER AND
CLASSI FI CATI ON SOCI ETI ES.

IT I'S ESSENTI AL IN DEVELCPI NG MACH NERY AND EQUI PMENT STANDARDS
TO ALSO MARE VENDORS STANDARDS PROFI TABLE TO THE VENDOR BY PROVI DI NG
A LIMT TO THE VAR ETY OF TYPES, SIZES AND MATERIALS USED. THE TIME
FRAME FOR PROCUREMENT CAN THUS BE SHORTENED.  STANDARDS DO NOT
REQUI RE EXTENSI VE COVMUNI CATI ONS W TH VENDORS AND OMNERS TO FI NALI ZE
A SPECI FI CATION. ONE GOOD REASON FOR RECOWENDI NG THE USE OF
STANDARDS |S A PASS ON BENEFI T SHARED BY THE SH POMNER AND A FASTER
DELI VERY TIME FOR H S VESSEL.

SPECI FI C EFFORTS UNDER WAY, NOW AT AVONDALE, ARE AS FOLLOVE:

(1) VEE INTEND TO CONSI STENTLY PURCHASE SIM LAR EQUI PMENT
FROM THE SAME VENDOR | NSOFAR AS PCSSI BLE AND THEREBY
HOPE TO GAIN THEI' R CONFI DENCE IN US AS A FUTURE
CUSTOVER AND AN | NCREASED | NTEREST ON THE PART OF THE
VENDCR S MANAGEMENT.

(2) WE ARE DEFINING THE VENDCR REQUI REMENT FOR EQUI PMENT
IN THE ADVANCED PROGRAMS GROUP NOW I'N SUFFI CI ENT
PRE-BI D DETAIL TO ALLOWN THE PURCHASI NG DEPARTMENT
TO PLACE ORDERS | MVEDI ATELY UPON RECEI PT OF A CONTRACT.
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THE STUDY OF DRAWNGS REVEALED PROBLEMS THAT MANY SHI PYARDS
HAVE HAD OVER THE YEARS.

WORKI NG DRAW NGS HAVE HI STORI CALLY BEEN OF A LARGE SI ZE AND
FILLED WTH A MULTITUDE OF | NFORMATION TO SATI SFY EVERYONE. THI S
HAS LED TO A COVWPLEX AND SOMETI MES HARD TO DECI PHER DOCUMENT THAT
BECOVES VERY DI RTY AND TORN DURI NG CONSTRUCTI ON USE.

UNDER RECOMMENDATI ONS BY IH, TODAY THI S SI TUATION IS CHANG NG
QUOTI NG WORDS FROM MR, OGAWA OF IH (quote) "AFTER DI G TAL COMPUTER
SYSTEMS ARE | NTRODUCED IN THI'S FI ELD, THE WORKI NG DRAWNGS WLL BE
CHANGED TO BE DRAWN LESS GEOVETRI CALLY AND MORE NUMERI CALLY.
COWPUTER PROGRAMS ACCEPT ONLY NUMERI CAL DATA, AND SINCE HULL
STRUCTURES, MACHI NERY, PIPES AND OTHER | TEMS ARE | NDI CATED BY
NUMERI CAL SI ZES, THE NECESSI TY FOR GEOMETRI CAL ACCURACY IS COM
PARATI VELY REDUCED.

MORE MANHOURS ARE REQUI RED TO PRODUCE GEOMETRI CALLY ACCURATE.
DRAW NGS, BECAUSE ON GEOMETRI CAL DRAW NGS ALL AREAS MUST BE ACCURATE,
VH LE ON NUMERI CAL DRAWNGS ONLY MAJOR PO NTS MUST BE ACCURATE. "
(unquot e)

WORKI NG DRAWNGS |N THE NEAR TERM WLL BE OF A CONVEN ENT SI ZE
AT AVONDALE SINCE THEY WLL BE FOR SH PYARD USE ONLY. THEY WLL BE
| SSUED ON A "NEED TO KNOW BASIS SI ZED ACCORDI NG TO PACKAGE, UNIT
SUB ZONE OR ZONE.  BASI CALLY, ONE WORKI NG DRAWNG W LL CORRESPOND
TO ONE GROUP OF JOBS CALLED (A PALLET). IT WLL I NCLUDE ALL
MATERI ALS - HANDLED AT ONE WORKING STAGE, IN ONE ZONE AND AT ONE TIME

DRAWNGS WLL BE SIMPLIFIED, USING WHAT | S TERVED SYMBQLI C
LOG C  SYMBOLIC LOG C IS USED TO REPLACE AND CLEAR THE DRAW NG
OF M SCELLANEQUS DETAILS. THESE DETAI LS HAVI NG BEEN ESTABLI SHED
AS STANDARDS THROUGHOUT THE ENTI RE SHI PYARD, AND REPLACED BY SYMBOLS.
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BY EARLY NEXT YEAR, AVONDALE WLL HAVE IN THE FIELD ALL DRAW NGS
FOR THE HULL PRE-FAB, SUB-ASSEMBLY, ASSEMBLY AND ERECTION OF THE A.P. L.
CONTAI NER SHI P CONTRACT. THI'S GROUP OF DRAWNGS WLL BE CALLED THE
UNIT CONTROL MANUAL:

THESE DRAWNGS WLL BE BY PROCESS STAGE OF CONSTRUCTI ON AND NO
DRAWNG WLL MEASURE OVER 8% x 17", YET IT WLL HAVE ALL THE I N
FORVATI ON NECESSARY FOR CONSTRUCTION. THE SAME |'S BEING DEVELCPED
FOR PIPING PACKAGE UNITS, ZONE AND SUB-ZONE ON-BOARD QUTFI TTI NG

ONE OF THE FIRST STUDIES TO BE RECOWENDED AND | MPLENENTED WAS

ACCURACY CONTRQL.

TO TH'S END, A QUALIFI ED AVONDALE ENG NEER WAS PLACED | N CHARGE
OF AN ACCURACY CONTROL GROUP. |N MARCH 1980, WTH TH'S GROUP AND
WTH IH ENG NEERS, A PILOT PROGRAM WAS RUN ON A NUMBER OF UNITS
SELECTED FROM A SINGLE SHIP I N CONSTRUCTI ON. GROUND RULES WERE
ESTABLI SHED AND TAUGHT TO VAR QUS FRONT LINE SUPERVI SCRS.

SEVERAL COMPLETED ASSEMBLIES WERE DI MENSI ONED BY |H METHCDS
AND THE | NACCURACI ES WERE LOCATED AND CORRECTED, SINCE APRIL 1980,
MOST EFFORTS HAVE GONE | NTO THE PRE- FABRI CATION AND PANEL LINE
SHOP.  ACCURACY CONTROL SHEETS ' WERE SET UP AS A STANDARD FEEDBACK
AND | NFORMATI ON FORM  PI ECES WERE CHECKED ON A PERCENTAGE BASI S,
THAT IS; |F 20 QUT OF 20 PIECES WERE FOUND TO BE | NACCURATE, THEN 100%
OF THESE Pl ECES WERE CHECKED UNTIL THE PERCENTAGES DROPPED. |F THE
| NACCURACI ES DROPPED OR OCCURRED |L? ONLY 1 QUT OF 20 PIECES, THEN
ONLY 5% OF THESE ERE | NSPECTED.

TH' S GROUP NOW OPERATES ON A CONTI NUOUS BASIS IN THE SHOP W TH
M NI MUM SUPERVI SI ON FROM | HI .
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SINCE I NITI ATING ACCURACY CONTROL IN THE PRE- FABRI CATI ON AND
PLATE SHOP, THE ACCURACY HAS | MPROVED DRAMATI CALLY, AND THE GROUP IS
NOW READY TO EXPAND | NTO OTHER AREAS OF FABRI CATI ON AND ASSEMBLY
AS PROCESS LANES ARE DEVELOPED.

PHYSI CAL SHI P CONSTRUCTI ON STARTS W TH THE STEEL PRE- FABRI CATI ON,
SUB- ASSEMBLI ES, UNIT ASSEMBLY AND ERECTION OF THE HULL.  @ROSS HULL
CONSTRUCTI ON |'S ROUGHLY BROKEN DOM | NTO THE FOLLON NG PERCENTAGES.

IN TH S REGARD, AVONDALE AND | H ARE NOWN COVPLETI NG A STUDY Al MED
AT RE- ORGANI ZI NG THE VARI QUS YARD PLATENS AND STEEL WORK CENTERS | NTO
MANUFACTURI NG  PROCESS LANES CAPABLE OF ASSEMBLING 8000 TONS OF
STEEL PER MONTH. ~ PROCESS LANE PARAMETERS FOR TONNAGE FLOW IS
BEI NG CALCULATED BY AREA AS SHOM | N THESE LAYQUTS. FIRST, BY SHARE
CATEGR ES,@ SE@ND,‘@BY THE VEI GHTED PERCENTAGE OF EACH CATEGCRY BY
SHAPE_PRQJECTED ON A DESIRED THROUGH PUT OF 8000 TONS PER MONTH;

TH RD™ BY A RELATI ONSH P BETWEEN THE TOTAL UNI T WEI GHT ASSEMBLED
AND THE AREA FOR EACH BAY USING FOR COVPARI SON A THROUGH PUT OF

7,000 TONS A MONTH EXPERI ENCED AT |H . PRODUCTI ON AREA FLOW RATES

AT IH ARE TWCE AMERI CAN RATES.  TARI NG | NTO ACCOUNT GREATER WORKER
EXPERI ENCE AND THE FACT THAT MORE AREAS IN JAPAN ARE UNDER ROCF,

0

THE™ FOLLON NG CALCULATION | S PROJECTED FOR AVONDALE. A TONNAGE FLOW
OF 8,000 TONS PER MONTH FOR QUR YARD |'S ESTI MATED TO NEED AN AREA
BREAKDOMWN AS SHOMWN, WTH THE FI GURES | N PARENTHESES SHON NG I H " S
RATIO.  USING TH' S BREAKDOM AS A GUIDE, THE EXI STI NG AVONDALE
PLATENS SEEM MORE THAN ADEQUATE FOR THE | NCREASE IN TONNAGE FLOW
TH'S MEANS, OF COURSE, LITTLE OR NO CAPITAL | NVESTMENT REQUI RED FOR
ADDI TIONAL AREA.  SOME CAPI TAL WOULD BE REQUI RED, OF COURSE, FCR
CONVEYORS OR OTHER DESI RED MECHANI CAL Al DS FOUND TO BE NECESSARY.
TH'S WLL VARY SOVEWHAT WTH THE TYPE OF VESSEL AND TYPE OF

CONSTRUCTI ON USED.
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THE STUDY | S SCHEDULED TO COMPLETE BY M DDLE OCTOBER AND | S
CONSI DERED TO BE A MOST | MPORTANT AND VI TAL STEP TO NOT ONLY REDUCE
HULL COSTS BUT | N ESTABLI SHI NG DESI GNATED AREAS AND LANES FOR
CONTROL OF MATERIAL AND DETERM NING PRE- QUTFI TTING STAGES. THE
| MPLEMENTATION OF THI'S STUDY | S EXPECTED TO DEVELCP OVER A PERI CD
OF 8 TO 12 MONTHS.

PI PI NG | NSTALLATI ONS N SH PBU LDI NG REPRESENT A VERY EXPENSI VE
EFFORT IN MATERIAL AND LABOR.  PIPING IS THE SECOND MOST COSTLY | TEM
IN SH P CONSTRUCTI ON' AT AVONDALE.

AS A MATTER OF PRACTICE, UP UNTIL RECENTLY, THE ENG NEERI NG
DEPARTMENT AT OUR YARD HAD LIMTED ITS PIPING DETAIL SKETCHES OF PI PE
PI SCES TO ONLY THOSE SIZES OF PIPE 2" AND ABOVE. TH'S MADE THE
PRODUCTI ON Pl PE DEPARTMENT RESPONSI BLE FOR FI ELD RUNNI NG PI PI NG
UNDER 2", GENERATING A TENDENCY TO CREATE | NTERFERENCE PRCBLEMS.

MJCH DECI SI ON MAKI NG BY FRONT LI NE SUPERVI SCRS AND M DDLE MANAGEMENT
FOREMEN ALSO RESULTS IN COSTLY MARKING CUTTING BENDING AND
FABRI CATI ON ON THE JOB SI TE | NSTEAD OF CONVENLENTLY IN THE SHOP.

ON RESEARCH NG VAR QUS TYPES OF VESSELS,™I|T WAS FOUND THAT
PI PE PI ECES BELOW 2" |IN Sl ZE REPRESENT APPROXI MATELY 50% OF THE
TOTAL AMOUNT OF PIPE PIECES IN A VESSEL. AN 1,800 UNIT CONTAI NER
SH P, FOR EXAMPLE, BU LT AT IH HAS A TOTAL OF 13,047 FABRI CATED
PI PE PI ECES, APPROXI MATELY 6,950 OF WH CH ARE UNDER 2".

AS YOU CAN SEE, THE AMOUNT OF PIPE PI ECES BELOW 2" CAN BE A
CONS| DERABLE NUMBER.  ON THIS BASIS, IT HAS BEEN DECI DED TO
ENG NEER AND FABRI CATE MOST PI PE PI ECES DOM TO AND | NCLUDI NG Y2
SIZES. THESE PIPE PIECES DRAWN BY “CADAM WLL' APPEAR NOT ONLY
AS SKETCHES, BUT SKETCHES THAT | NCLUDE MATERI AL SPEC FI CATI ONS,

JOB ORDER, PALLET NUMBERS, PLANNING ROUTINES, ROUTING AND COATI NG
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OR FINAL TREATMENT SPECI FI CATIONS.  THE PERTI NENT | NFORMATI ON W LL
BE TRANSLATED TO THE SHOP MANAGEMENT CODES AND STORED IN THE COPI ES
SHOP MANAGEMENT SYSTEM FOR SEM - AUTOVATED Pl PE SHOP MANUFACTURI NG
PIPING AS A RESULT OF IH ZONE OUTFI TTING TECHNI QUES, |'S NO LONGER
FABRI CATED I N QUR YARD BY ENTIRE SYSTEMS BUT BY PALLET, PRE-QUTFIT
UN'T AND ZONE SCHEDULES.

TH'S WLL REDUCE CONSI DERABLY THE AMOUNT OF FABRI CATED PI PE
PI ECES THAT GENERALLY TAKE UP I NACTIVE STORAGE SPACE. IT ALSO
LENDS | TSELF TO A MJCH MORE EFFI CI ENT SHOP MANAGEMENT SYSTEM W TH
PI PE PI ECES BEI NG PALLETI ZED FOR DESI GNATED FI NAL TREATMENT OF PRE-
QUTFIT AND ZONE LOCATI ON.

MJUCH HAS BEEN ACCOWPLI SHED AT THI'S PO NT IN THE MANUFACTURI NG
OF PACKAGE UNITS AND ON UNIT QUTFITTI NG AT AVONDALE. ON THE A P. L.
CONTAI NER SHI PS, FOR I NSTANCE, A TOTAL OF FORTY-ONE (41) MACH NERY
PACKAGE UNI TS HAVE BEEN DEVELCPED. THI'S DOES NOT | NCLUDE THOSE
ENTIRE UNI TS THAT ARE VI RTUALLY PACKAGES I'N THEMSELVES.

THE DRAW NGS PRCDUCED BY ENG NEERI NG IN THE DESI GN OF THESE
PACKAGE COVPONENTS ARE A COMPCSI TE OF THE COVBI NED | DEAS OF
ENG NEERI NG PRCDUCTI ON PLANNI NG AND THE PRCDUCTI ON FI ELD.  THUS
THEY REPRESENT A CONSENSUS OF THE MOST DESI RABLE CONSTRUCTI ON
METHODS.

WEEKLY MEETINGS TAKE PLACE ON EACH JOB W TH EACH DEPARTMENT
REPRESENTED BY A WORKI NG MEMBER.  DRAWNGS ARE DI SCUSSED EARLY IN
THEI R DEVELOPMENT AND, |F SEEN NECESSARY, ARE CHANGED TO THE
OPTI MUM CONSTRUCTI ON METHODS.  PI PING |'S RERCUTED | F REQUI RED.
PRODUCTI ON | DEAS ARE | NCORPCRATED | NTO WORKI NG DRAW NGS ' WVHENEVER
POSSI BLE.

THESE MEETI NG ALSO SERVE AS THE FEEDBACK FORUM FROM THE FI ELD

FOR DRAW NG CORRECTI ONS AND MCDI FI CATI ONS.
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PRE- QUTFI TTING ON UNIT AND ON BOARD IS PROBABLY THE MOST RE-
COGNI ZED TECHNI QUE AT THI'S PARTI CULAR TIME IN OUR YARD. THE REASON
FOR THS IS THAT IT IS THE MOST VI SIBLE AND MOST EASILY UNDERSTOOD
BY THE WORK FORCE.

THE BENEFI TS AND ADVANTAGES OF UNIT AND ZONE QUTFI TTING ARE MOST
APPARENT TO THE EMPLOYEE AND FRONT LINE SUPERVI SOR PERFORM NG THE
WORK.  THE FACT THAT HE IS ABLE TO PRE-QUTFIT IN FRESH AIR AND GOOD
LI GHTING THOSE | TEMS HE PREVI QUSLY HAD TO DO IN CLOSED TANKS AND
POOR VISIBILITY, SHONH M | NSTANT PRACTI CAL ADVANTAGES FOR ADCPTI NG
THE SYSTEM

THE | MPROVED SAFETY CONDI TIONS AND LESS OF A COWPETITI VE STRUGGLE
FOR FACI LI TIES SHOW H M PERSONAL ADVANTAGES FOR | TS ADCPTI ON.

AS IN ALL MANUFACTURI NG SOMVE PARAMETERS MUST BE USED TO
GAGE THE EFFECTI VENESS OF THE METHODOLOGY BEI NG USED.

IN THE CASE OF PRE-QUTFIT PLANNING AND ZONE QUTFI TTING THERE
ARE SEVERAL MEANS TO EVALUATE PERFORMANCE. ONE |S TONNAGE OF PRE-
QUTFIT | TEMS | NSTALLED PRIOR TO REEL LAYING . ERECTI ON AND LAUNCH
TH' S METHOD IS POPULAR AT [H.

THE METHOD TENTATI VELY BEI NG CONSI DERED BY AVONDALE |S TOTAL
MANHOURS OF OUTFI TTING PRIOR TO REEL AND TOTAL MANHOURS PRICR TO
LAUNCH VERSUS TOTAL MANHOURS OF QUTFI TTI NG AFTER LAUNCH TO DELI VERY.
THS WLL COVPARE TO A PAST PERFCRVANCE BASE TAKEN FROM APPROXI MATELY
TWENTY (20) VESSELS.  THE MEASURED PERFORMANCE W LL BE ARRIVED AT
AS A PERCENTAGE GROMH OF QUTFI TTING BEI NG ACCOWPLI SHED PRICR TO
KEEL AND LAUNCH. THI'S APPRCACH OF GAG NG PERFORMANCE PROGRESS
WLL BE USED UNTIL A MORE SOPHI STI CATED METHOD CAN BE ESTABLI SHED
FROM H STORI CAL DATA ON A VAEI GHT BASI S.
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INALL OF TH'S, IT IS MXST | MPORTANT TO SERI QUSLY CONSI DER

SCHEDULI NG ~ SCHEDULING IS THE DI SCI PLI NE THAT STI TCHES EACH
OPERATION TOGETHER IN | TS PROPER ORDER EACH DEPARTMENT, FROM
ADVANCED PROGRAMS, THRU ENG NEERI NG DOM TO PRODUCTI ON, HAS
SCHEDULE RESPONSI BILITY.  THESE RESPONSI Bl LI TIES FOLLON PRECI SE
TIME PATTERNS OF WHAT IS TO BE ACCOWPLI SHED W THI N DESI GNATED
TI MEFRAME.
SHOM HERE IS AN EXAMPLE OF TIME SCHEDULI NG AT AVONDALE BY
DEPARTMENT AS | T RELATES TO HULL PROGRESS FROM MARKETI NG THRU
DESI GN AND ENG NEERING TO MOLD LOFT. RESPONSIBILITIES OF TH S

CHART ARE ONLY BRI EFLY DEFI NED BECAUSE OF CHART Sl ZE.
CERTAIN | NFORMATI ON, AS YQU CAN SEE, MJUST BE DEVELOCPED AND

CONSOLI DATED FOR I'SSUNG IN TIME FOR THE PRE- PLANNED MEETI NG
DATES | NDI CATED BY "CONTRACT", "K', "B" AND SO FORTH. @

FROM TH S | S DEVELOPED A "TREE STRUCTURE OF SCHEDULES' THAT
| NCLUDE FABRI CATION, QUTFITTING AND TESTING TH'S IN TURN BREAKS

DOM ALL WORK EFFORT [ NTO DETAIL SCHEDULES FCR EXECUTION.  PAR-
TI C PATI ON EFFORT | N MAKI NG THESE SCHEDULES ORI G NATES ALL THE
WAY FROM FRONT LI NE FOREMEN AND MECHANI CS TO M DDLE AND UPPER

MANAGEMENT.
| T I'S EXTREMELY | MPORTANT THAT SCHEDULES BE:

(A) REALISTIC - THAT IS TO SAY SAFELY WTH N THE FACILITY
AND PERSONNEL MAXI MUM LOADI NG, CAPABI LI TY.

(B) RECOGNI ZED - TH S MEANS THEY ARE OFFI Cl AL DOCUMENTS OF
TOP MANAGEMENT AND CAN ONLY BE CHANGED BY TOP
AUTHORI TY.

(O RESOLUTE - TH S I NDI CATES THEY ARE REGARDED BY ALL
EMPLOYEES AS STEADY AND DETERM NED WORK GUI DES.

AS OF SEPTEMBER 15, 1980, THERE ARE MANY MAJOR EFFORTS BEI NG
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STUDI ED AND CONSIDERED FOR IMPLEMENTING AT AVONDALE sHipy ARDs.

TI ME CONSTRAI NTS PREVENT ME FROM FURTHER DETAILING OF OUR
TOTAL EFFORT IN THOSE AREAS NOW BEING STUDI ED, RECOMMENDED OR
CONSI DERED FOR | MPLEMENTING  THE TH RTY-ONE (31) MONTH M LESTONE
DEVELOPED BY AVONDALE DCES NOT PRETEND TO COVPLETE IN 2% YEARS
VWHAT TOOK APPROXI MATELY 18 YEARS TO ACCOWPLISH AT IH. IT IS
ONLY AN INITIAL | NCREMENTAL TI ME MEASUREMENT ALONG THE WAY.

CHANGES SHOULD COME SLOALY, AND PARTI CULARLY W TH CHANGES
| N ORGANI ZATI ON STRUCTURES. THIS IS TRUE WTH ANY DEPARTURE
FROM TRADI TI ONAL METHODS.

SH PBUILDING USING TH S PARTI CULAR PH LOSCPHY, NEEDS
COCPERATI VE ACCEPTANCE BY MANAGEMENT, THE WORK FORCE AND SUPERVI SORS
FOR I TS SUCCESSFUL EVOLUTION. TH' S SEEMS LESS A PROBLEM I N JAPAN
WTH JAPANESE WORKERS SINCE THEIR SOCI AL AND TRADI TI ONAL CUSTOVS
HAVE ALWAYS DI RECTED THEM TO THI S OBJECTI VE.

WTH THE AMERI CAN WORKER, WE HAVE A MJCH DI FFERENT SI TUATI ON.
H' S SOCI AL AND TRADI TI ONAL CUSTOVS ARE NOT THE SAME. H S EDUCATI ON
VALUES ARE | NDEPENDENTLY ARRI VED AT. H S COOPERATI ON, HOWEVER, CAN
STILL BE OBTAINED BY INVOLVING H M AT THE WORKER LEVEL, TO EXPCSI NG
H M TO THE WORKER PROBLEMS AND TO G VING HM A GREATER VO CE IN
THEI R SCLUTI ONS.

SOLUTI ONS THAT PASS Up TO MANAGEMENT AND EVENTUALLY BECOME
MANAGEMENT POLICIES IN RECOGNI TION OF THE EMPLOYEES EFFORTS.

TH'S SYSTEM AND, TECHNOLOGY, | AM CONVINCED, WLL | NCREASE
PRODUCTIVITY; BUT, ONLY IF WE DO IT!
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COMPARISON: DESIGN VS. CONTRACT TIME

e

AVERAGE ASI AVERAGE IHI

|CONTAINER sHIP

CONTRACT TIME  34mos. | CONTRACT TIME 14 wos.
DESIGN DURATION 20.5mos. | DESIGN DURATION 6 mos.

;PRODI..(I‘C'T CARRIER

CONTRACT TIME  36wmos. CONTRACT TIME 14wos.
DESIGN DURATION 20wos. ~ DESIGN DURATION 6Mmos.

HULL CONSTRUCTION BREAKDOWN

MOLD LOFT & CUTTING 10%
SUB ASSEMBLY & ASSEMBLY 50%
ERECTION | 40%
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~CATEGORY UNIT NAME SHAPE BAY |
MIDPART: '
DOUBLE BOTTOM ,
LAT PANEL UNIT . , .
F SIDE SHELL @9
LONG. BHD.

SEMI FLAT
PANEL UNIT

AFT & FORE PART:
DEGK, FLAT, T. BHD.
s . ).-r . N /

CURVED UNIT

AFT & FORE PART:
_SIDE SHELL

IR,

AFT & FORE PART:

3 DIM. UNIT ' ] "
INNERBOTTOM é; @
AFT &FORE BOW CONST. C@ . BUILD.
END UNIT STERN CONST. _ WAY
CANT. CONST. l[ .
CATEGORY SUB UNITS BAY
FLOOR & GIRD OF INNERBOTTOM

ORDINARY SUB

>

¢

WEB FR. & GIRD OF SIDE SHELL
WEB FR. & GIRD OF DECK

WEB FR. & GIRD OF L. BHD.
ETC. -

OTHERS

BUILT UP LONG.

BILGE KEEL
RUDDER
HAWSE PIPE
MAST

SEA CHEST
BULWARK
ETC.
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O e, L . T - e »iu‘ P

CATEGORY e g .. K ASS. WT./JMONTH (TONS)
- LA

FLAT PANEL UNIT o 52.8%: 4,224

SEMI FLAT PANEL UNIT T 8.2% - - . 656
. ' o s R e

CURVED UNIT N ~14.8% ~ - 1,184
i&

3 DIM. UNIT & | 8.5% 680,

N p
A & F END UNIT 9.6% 768

) ¥ TASSIWT." = 8,000 TONS/MONTH
’ S e e = SEICSI L SENE - . S -

H

. WT. uc
CATEGORY UNIT NAME TON/MONTH M2 OF AREA

]
i

PANEL UNIT | MID PART:
"D. BOTTOM
S. SHELL

= ' 4,060 7,700
T. BHD. i 0.53

<
<o

=N GO B )
> SSRX

">

4
3
Y

v
»
e
-
N
b
-
[}
H

3,200 0.41

3 DIM. UNIT) A & F PART: e S :
, , p.BoT1om |3A) . .. 480, 1,000 0.45

curveED UNITl A & F PART: B
L - .x.GURVED, P A T . : .
s. sHELL hiwl®: "1M78 2,700 0.44
- - ave s it ¢~ R R TR L N < N

s 7. | ass. ToTAL 7,000 14,600, _ 0.48

- v b I v
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N asswT § PRODUGTIVITY, [ REQD_AREAY BAY JEXISTING
CATEGORY Ton: | oF AREA T/MM2 ] M2 mrnsl-*;/12
FLAT PANEL UNITY 4,224 0.26(0.5%) 16,2486 & 16,800
N L . §& PANEL
SEMI FLAT , 656 0.20(0.41) 3,280 48 4,000
PANEL UNIT ~
3 DiM. UNIT 680 d.23(0.45) 2,960 4,750
A & F PART: ﬁ @
DOUBLE BOTTOM
CURVED UNIT 1,184 0.22(0.44) 5,380_1 4,350
A &F END UNIT 768 up &
LOW
BUILD.
WAY )
o)
THERS . 480 3,100
3 i PIPE PIECE GOMPARISON
2400 dox ; o irais .
. A 1800 TEU CONTAINER SHIP
2200 E i =
2000 i , B TOTAL .PIPE PIECES: 13,047
usg fuuu:
1800 7 1
e wng = = - | |
i 600 pusii KSRy
£ £ : £ 1
- = - - -
1400 femgurncg ¥ ;
1200}t D & i
100 O fomerSoma g b o
E g ! e EH T
800§t ——a
= ! gruE
600}=¢ e = x
H - - = g
400 _“: : ! 1318~ ; : ;
§ ;ll!ll l , illllllE E
200 "“"= I §IIIIIEV
IIIE - :“".‘"""“"""E""".E“!L!l‘.,!,"_l_'!_[!l'
NO. 1 ‘ ]
/ 10152025 32 40j506580 100 125 150200250 300 350 400 450 500 550 700
DIA ’ it :

PIPE DIAMETERUN MILLIMETERS
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HULL ENGINEERING SCHEDULE
AT AVONDALE SHIPYARDS, INC.

CONTRACT GO K
SIGNING MEETING MEETING

*- 3 MONTHS MONTHS AN

1

ame END
‘ \‘\\ ISSUE OF . \
| PREPARE | KEY PLANS STAGE ENGINEERING \ i \
' ' | _DRAWING STAGE - h ' \\‘\
FINISH APPROVAL —
DESIGN | o | DETAILLS S . | MoLD LOFT STAGE
.. s | HULL N S T
. 4 Ny L ) C o, NI S N
A . | STEEL TAKE OFF - .~ 1UCPARTS PROGRAM« . -
»{ - .| ENGINE ROOM _ - L R T
' e S FITTINGS Coa TEMPLATES
SUPERSTRUCTURE a
| N/C TAPES
UNIT CONTROL MANUAL
J16S
STYLE STYLE -] sTIE
OVERVIEWS UNIT BY UNIT STAGE BY STAGE




i3y

SCHEDULE MEETINGS

*CHA]RMEN & MEMBERS

DESCRIPTION

FPROD. PLANNING V..
PROD. ENG. V.P. & MGR.
PROD. V.P. & MGR.
PERSONNEL CONCERNED

DECISION OF MILESTONE
CHECKING OF PROGRESS
HOLD ONCE A MONTH

*CHIEF CUTFIT PLANNER
PROD. ENG. MGH. ’
PROD. MGR.

PERSONNEL CONCERNED

DIFTO

TREE-STRUCTURE OF SCHEDULES

MASTER YARD
SCHEDULE

SCHE

MAIN ASSEMBLY &
ERECTION
ULE

MILESTONE
SCHEDULE

5

-t

PIPE FAB. '
DETAIL SCHEDULE

ON UNIT QUTFIT
' DETAIL SCHEDULE

| ON DOARD OUTFIT
BETAIL SCHEDULE

TEST & INSPECT.
DETAIL SCHEDULE |

. YPROD. ENG. MGR.

PROD. MGR.

CRAFT SUPTS.
FOREMEN

PERSONNEL CONCERNED

DITTO

SHEETSTEEL FAB.
DETAIL SCHEDULE

I PACKAGE UNIT
NETAIL SCHEDULE

W PROD. ENG. PLANNERS
CRAFT SUPTS,
FOREMEN
PERSONNEL CONCERNED

CHECKING OF PROGRESS
AGAINST SCHEDULES

MONTHLY MONTHLY
SCHEDINE - SCHEDULE
WEEKLY WEEKLY
SCHEDULE SCHEDULE
WORK ORDER WORK ORDER

MONTHLY
SCHEDULE

WEEKLY
SCHEDULE

WORK ORDER




Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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