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ABSTRACT

The fundanent al
Goup Technol ogy or
Technol ogy are
Japanese
originally

phi | osophi es of
Zone = Logic
acCcepted practices in
Shi pyar ds, The i deol ogi es,
conceived in the US
ironically, were considerably refined
the " Japanese Shipbuilding and
Repair Industry and since 1978, have
been reinported to the US. The
traditional systemby-system approach
to work has been replaced bﬁ a zone
oriented product ~ work reakdown
structure, Zone LQ?IC Technol ogy. This
rouping of gobs_l execut ed prpperIP/,
as the potential to significantly
enhance efficiency and productivity.

~Nuner ous documented articles
Eubllshed b% the National Shipbuilding
esear ch rogram  (NSRP) and the
Society of Naval Architects and Mrine
Engineers (SNAME) have explained in
detai | how the U'S.  tine-honored
shipbuilding methods (post WNI) are
slowy being replaced by the nore
efficient and analytical ﬁrocedures of
Zone Logic Technology. These concepts
dictate that work be planned and
executed under a priority schene:

1) Divide work into geographical zones
careful | considering "the nature of
the problens that are involved,

2) Develop a zone oriented product and

interim product work ~ breakdown
structure,
3) Properly sequence the work to be
acconpl i shed by stage and area,
4) Plan  final systens tests as
necessary.

~ To date, the application of Zone
Logi c Technol ogy in  new _ship
construction is comonplace. On the
ot her hand, its use in the ship
repair, over haul and  conversion

environment has
in scope and
in bot

_ been relatively small
: isolated in application
private and public shipyards.
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~ However, the application at the
Phi | adel phia Naval ShiP ard (PNSY) has
greatly overshadowed all other U S
shipyards’ efforts conbined. PNSY
started its inplementation of Zone
Logic Technology in the late fall of

1986, targeting the Service Life
Ext ensi on rograméSLEP) for the USS
KITTY HAWK (Cv-63) for its initial
application.

Thi s paper will
strategy in the
i npl enentation of
Technol ogy at PNSY.
of the val uable

di scuss the
devel opnent and

Zone Logi c
Frank disclosure
e lessons |earned and
current status will also be presented.
Equally as inportant is what the
future has in_store for Zone Logic
Technol ogy at PNSY, which will also be
descri bed.

This  paper provides a candid
presentation of the experiences in the
| mpl ement ati on of Zone Logic
Technology in a demanding repair
envi ronnent.

| NTRCDUCT! ON

PNSY is nearly half way through
the 37 nmonth USS KITTY HAWK SLEP.

After approximately 30 years of
oper ati onal service, a SLEP is
expected to add 15 years to a
carrier’'s life, Ref.l. It is this
R/anj ect that enticed Senior Shi Eya_rd

nagenent to_  consider Zone Logic
Technol ogy (ZLT).

The i npl enentation strategy
devel oped as a result of Shipyard
Managenment takin bol d innovafive
steps to acconplish the Hull Expansion
Project planning for the USS Kitty
Hawk. Though™  this roject was
eventual ly  cancel ed, the " planning
effort was so _intricately woven into
the overal| SLEP project that it gave
rise to alternate Inplementations of
ZLT at PNSY. In scope, the Zone Logic
Technology application on USS KITTY



HAWK enconpasses approximtely one- as Job Order Progress Cards), and then

third (over 400,000 mandays) of the adapt these producrs to ZLT. The
total production effort, three years systemorientated outputs were reduced
of work, and involves over half of the and re-assenbled Into Product Wrk
ship’s conpartnents. Packages in the form of Unit Wrk
. Instructions (UW). UW's nmarked the

A gane plan was devised after departure fromthe traditional systens
having had visited several shipyards approach to planning work. This new
worl dw de  (Japan, US, Canada and nethod took various types of work in
Europe) to investigate any prospective discrece areas and treated it as a
Rroductlwty enhancenents that woul d work package in direct support of
el p PNSY neet the inmmediate short products and interim_ products as
termrequirement of the Hull Expansion di scussed in Ref. 2. This is a ver%/
Project. important aspect of ZLT and worthy o

. reenphasis here.
The ultimte goal was to Inprove

our overall productivity to neet the AUN is the conpilation of all
Navy’'s operational fleet repair and production work by phase of a
conversion requirements. As a particular discipline/trade intended
consequence, PNSY entered into a In a specific location/subzone.  This
contract with | shi kawaj i ma- Har i ma ackage included all support services.
Heavy |ndustries (IH) co., Ltd. , urther, a UN could be a grouping of
Japan, in January of 1987 to assist work for a unit/systemfarea which are
the shipyard in inplementing Zone i nherent or unique to that item The
Logi ¢ Technol ogy. Just twelve nonths UN‘'s were then provided to the
prior to the start of the SLEP project Production Department. The Data Based
with the planning processes Wwell Managenent System designed to support
underway, the decision was made to the technical publishing process used
i npl ement  ZLT. In the developnent of Unit work
_ Instructions is discussed in Ref. 2.
. I'n vi ew of this,  the The flow chart, represented here in
i npl enentation procedure necessitated Fig. 1, outlines the process from
the use of several products fromthe source documentation to final product.

traditional planning processes (such

— DATA BASE MANAGEMENT SYSTEM —
UGT DATA AS REQUIRED, DRAWINGS, 2ROCESS INSTRUCTIONS, NAVSHIPS TECH MANUALS

Srmrmn Y™ - Ameene ey k¢ prs. TramI® mANICa

SCHEDULE, JML’S, SO ORDERS. SENERATED TZXT AND DRAWINGS, UWI'S PORMAT,
COMILETED UWL mxom.r TOOL LISTS SORTED DATA, OTHER.

Uwl
CREATED BY

]
gl
JOB OXDERS MERGEWITH |
FROCESS INSTR TECHPUBS ! '
_ DRAWINGS 1 } s
—FTC GENERATED OR | 08 l
~ ALSO BE ABLZ TO ' s_c.\zg:«? { oxDIRS
DO THIS FROM ANY T
O COMPUTER DRAWINGS SCANNED
On pa SN T AS aEcpssary | =T
NETWORK TRODUCE 3ARD |
yuw |
lANprez |

6-2



The Production Department was re-
organized to accomplish all zone work
with a separate Zone Technology
Production Group (see Fig. 2). This
group drew its cadre from the existing
Production Groups (i.e., structural,
machinery, electrical, piping and
service) to assemble nine Product
Trades. These Product Trades were
then organized into four Production
Shops to perform the work.

©/200 €7300
PLANNING ¥RODUCTION
DEPARTMENT] DEPARTMENT]
1 ]
| |
2 | CI940 !
c/3201
ZONE TECHNOLOGY
%l?g’!g!%“la& PRODUCTION GROUP
L MGMT
ANALYST
|_DESIGN I
;E; I ‘ C1540.3
{ REP zmmsmrl u?fgmr S8
S 5 GROUY N
[—cmL LANNIN
| _rpop | T
g%wawu
-3
wh [l B B [
! ! ! i coMFUTER
PROD PROD PROD PROD CIALISTS
TRAD TRADE TRADE| TRADE! SUPPLY
|Ln GF GE GF ASSIST.

1

oD PROD PROD PROD
Iabe| |TmADE| |TmADE| |TRADE
F F F E

Fig. 2. ZONE LOGIC PROJECT TEAM

1} Detail the 1lessons learned during
the USS KITTY HAWK SLEP, provide the
current status, and outline the mid
course co:rections applied,

2) Describe the strategy intended for
the continuation of ZLT applications

at PNSY.
CURRENT STATUS OF ZONE LOGIC
TECHNOLOGY IMPLEMENTATION

The broad scope of ZLT
implementation at PNSY may best be

broken down into three
point:

phases at this

1) Initial planning and the first year
of execution in the USS KITTY HAWK

cexcCULLOI Li21 A/

SLEP, (Fall of 1986 -~ January 1989),

2) The planning phase for the USS
CONSTELLATION SLEP and the final two
years of execution of USS KITTY HAWK
SLEP, (February 1989 - February 1881),

3) The execution of the uss

CONSTELLATION SLEP in conjunction with
other complex overhauls and other
availabilities, (June 1980 - Future).
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With the majority of planning
complete, the USS KITTY HAWK was
drydocked on November 25, 1987, though
January 28, 1988, officially marked
the start of her SLEP. Of the
projected 1.2 million manaays to be
completed during SLEP, the current

physical progress is calculated to be
17%. Of the approximately 400,000
mandays to be ‘accomplished by ZLT,
over 230,000 have been completed (data
date of 2 June 1989). Over the first
8 - 10 months of the project, a cost
savings of approximately 1.8 million
dollars was realized in the tank
package alone. Although these
preliminary results were encouraging,
other developments within the shipyard
in relation to ZLT were significantly
impacting the overall potential for
success. One alarming affect was the
increasingly disharmonious working
relationship developing between the
Zone Technology Production Group and
the Non-Zone Production Groups. The
net being a "Two Shipyard
Syndrome™ In conjunction with this
was the growing  appearance that
anticipated productivity enhancements
were not being realized.
Consequently, in December 1988, the

ZLT organization was changed to that

reflected in Fig. 3. This action
essentially dissolved the Zone
Technology Group (Code 940) and
reassigned the four shops (42, 44, 46
and 47) to the Structural Group
Superintendent (Code 920).
C/200 C/300
PLANNING PRODUCTION,
OFFICER OFFICER
C/225 C/3201 C/920
CHIEF ZONE STRU
PLANNER TECH SROUE
and ONE TECHNOLOGY
ESTIMATOR gi%’gg‘f GROUP
| T
2
C/229 == SHOP
OUTFIT ZONE SUPT ZONE SUPT — 1l
PLANNING 1&5 SUPT
GROUP K
PAEREFS | SHOP
GraF o sno» 42| ['suop 4] [sHoz1s] ['swor 43 | 117m
SHOP l II an lea) S
PLANNERS
e rxon pzon rnon ¥rOD | L_| sg‘? P
SUPPLY TRADE TRADE| TRADE TRADE erimm
ASSISTANT SFiFE LGF/F | LLGE/E § GF/F oUIr:

Fig. 3. CURRENT ZONE TECHNOLOGY ORGANIZATION

Further, the Outfit Planning
Group (Code 940.3) was re-assigned as
Code 229 to the Planning and
Estimating Division, although
remaining in the same location and
performing the same function. The

Zone Technology Project Office was not
affected.



The Basis For Using A Group Approach

To Froblem Solving (GAPS)
The existence of a problem
between 2zone and non-zone oriented

employees became particularly apparent
late in 1988. The Shipyard Commander
took the first step by dissolving the
Code 940 group. Then, recognizing the
need to clearly identify the hurdles
preventing PNSY's ZLT efforts f{rom
succeeding as planned and define
positive action to eliminate them, he
directed that a GAPS team be
assembled. The team consisted of
select personnel associated with the
planning and implementation of ZLT.

The team was comprised of the
following individuals:
POSITION CODE
o Group Superintendent 970
(Team Leader)
o0 Production Superintendent 917
{Deputy Team Leader)
o Chief Planner and Estimator 225
o Assistant Repair Officer 331
o ZT Project Director 3201
o Zone Manager 944
o Zone Munager 942
o Supervisory Planner 870.03
(Recorder)
o Head, Employee Division 130
(Facilitator)

GAPS is a unique problem
identification and resolving, and
process improvement study.

3 UNIT MORK INSTAUCTION I1SBUES
1) DO YOU LIKE THE UNIT HORK INSTRUCTIONS? is
ne
A) IF YOU DISLIKED THE UMIT WORK INSTRUCTIONS 123

D10 YOU EVER INDICATE SC ON TNE FEEDSACK SMEET? no

) IFf YOU OISLIKED THE LMIT VORK INSTRUCTIONS, TO

CO WORKER
FOREMAN

GEMERAL FORENAN
20ME SUPT

CRCP SUPT
CUTFIT PLAMNING

©) WHAT DIDN’T YOU LIKE ABCUT THE UWIT

CLARITY OF DRAWING

JOB DESCRIPTION

JOB REPERZNCES

INSUFFICIENT ALLOCATED FUMOS

THE FACT THAT LT WAS ONLY A PLACE OF
TXE TOTAL SYSTEN PICTURE

HOM YOU CMARGE PRODUCT TRADE/ASSIST
TRADE SAD MATERIAL L1ST

11 MISCHARGING/COST SCHEDULE AMD CONTRCL (C/8CS)
1) DO YOU KNOW WXO 1S RESPONSISLE TO CMARGE/TRACK
ASSIST MANHCURS ON A WAMI?

23 PLEASE PUT A CNECX KEXT 7D WHO YOU BELIEVE 18
RESPONSIELE TO ENSURE ACCURATE CNARGIS FOR THE
ASSIST UORK ON THE UME

ZOKE MANACER

PRODUCT TRADE FOREMAN
PROOUCT TRADE GENERAL FORERAN
LEAD NECHANIC

L1

33 HOW WMANY HOURS GF COST SCHEDULE ANO CONTROL (C/8CS)
TRAIKING NAVE TOU HAD?

M
WHOSE ATTINTION DID YOU BRING YOUR OBJECTIONS? wo

s ___
RO

OTNER

For obvious reasons, it is initiated
by managers. Thougn 1its approach is
tailored to suit the intended purpose,
it is also staged in way of
problem/process discussion, brain-
storming, cause and effect diagramming
(tfishboning), parieto diagramming, the
gathering of information and/or data
and the effective compilation of same
for accurate analysis of the findings.
Further, it addresses the
implementation of positive corrective
action and finally as a follow-~up
measure, the provision of a plan to
monitor the improvements instituted.
A GAPS team 1is expected to maintain
the initiating authority attuned to
their activities by way of regular
project team meeting reports. The
culminating activity of this GAPS team
was a formal presentation of findings
to the Shipyard Commander and members
of his executive staff.

Over a
group met and
interviews and

period of four months the
conducted a series of
surveys to investigate

the implementation of ZLT. Initially,
there were personal interviews
conducted by the Team Leader and
Deputy Team Leader. These were

followed by other interviews with the

entire GAPS Team with such personnel
as ZLT Production Superintendents,
Ship Superintendents, and

representatives from Material Receipt
and Inspection, Combat Systems, Hull,
Mechanical and Electrical testing and
the Supply Department.

43 TO WMAT DECREE DC YOU FEEL TNAT NISTHARGING 1S
OCCURMRING IN ZONR TECH WORKY
NONE
MINCR
RAJOR
CUT OF CORTROL

5) IF YOU FEEL THAT NISCHARGING 18 OCTURRING,
WHAT DO YOU ATTRISUTE TNIS TO7
CONPUSED AS TO WHAT JOB TG CXARGE
BID NOT NAVE ANOTHER JOB/LMI TO
CMARGE TO OTHER (BPECIFY)

113 SCKIDULE ISSUES
19 TO SMAT DO YCU ATTRIBUTE TEX MAJOR REASOR
FOR NOT KEEPING Od SCHIDULE? PRIORITIZR
FROM 1 TO 8
WORKSITE AVAILABILITY
LACX OF KATERIAL
LACK OF MANNING
POOR STHEDULE
POOR QUALITY WAL
CUALITY OF MECHANICS
TECHNICAL ISSUES
POOR SUPERVISOR DIRECTION
OTHER (SPFECIFY)

IV MATERIAL ISSUES
1) TO WNAT DEGREE DO YOU FEEL THAT LACXK OF
NATERIAL 1B CAUSING A PROCUCTION HOLDUR?
nowe
MINOR
RAJOR
UT OF CONTROL

V GENERAL COMNEHTS
1) PLEASE PROVIDE ANY DENERAL COMMEXTS, BOTH OOCD
AND BAD, THAT AFFECT YOUR PRCOUCTIVE EFFORTS
UNDER ZOME TECK, FEEL PREE TO USE THL BACK OF
THIS QUESTIONNAIRE

Fig. 4. GAPS TEAM QUESTIONNAIRE
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COMMUNTCATIONS

Lack of senior management input
tack of ongoing comnunications
Limited senior management support
Lack of outside support

CONTRIBUTION TO PROBLEM SITUATION

METHODS

Too big a work package
Schedu 1nf process-4 months

Full workload forecast not
avallable

Too Tigid implementation

II IMPORTANT TO CORRECT AT THIS STAGE

COMMULNICATIONS

Lach of senior management input
Lack of ongoing communications
s5enior management input

Limite

Lack nf outs:ide support
Failure to tollow game plan

METHODS

Improper. sequencing of work

Fu i Borklogd forecast not
available

Scheéullns process~4 months

Laclt of accurate monitoring
systenm

Fallure tou follow game plan

1I1 PUSSIBILITY 70 CORREC? ]A SHORT ORDER

LOMMUNICAFLIONS

jech of senior aanagement input
Limited senyor management input
Lach of outside support

Lach of ongoin
Fairlure to

l?o

copmunications
w gamc¢ plan

METHODS

Full workload forecast not
avajlable
Scheduling process-4 months
Errors in ways and means of
Tohnrgxng 1mplementation
00 I1g1
De\xntgonb f?om esteblighed
work plan

THE MAIJOR CONTRIBUTOR TO THE PROBLEM SITUATION

MANPOWER

Wrong gez:onnel agsignments

Lack of prior practical
experience

undigtributed mandajs

Lack of training for first
line supervaisgors

oW,

Wrong gersonnel assignments
Lack of training for first
lJine supervisors

Undastributed nandazs

Lack of prior practical
experience

MANPOWER

wrong personnel assignments

Undistributed mandays

Lack of training tor first
line supervisors

UNANIMOUS CONCLUSION DRAWN: FAILURE TO PROVIDE FOR SENIOR MANAGEMENT INPUT.
GAPS TEAM FINDING

Fig. 5.

Formal surveys were also
conducted by the GAPS Team. The
survey questionnaire (Fig. 4), was

distributed to all First and Second
Line Supervisors in the ZLT Production
Group. The table in Fig. 5 summarizes
the findings of the GAPS Team with the

single 1largest contributor being the
"failure to provide for senior
management input”.

In addition, a survey was

conducted by the Outfit Planning Group

(OPG) . Responses were retrieved via
feedback sheets that accompanied each
UWI, of the UWI’s issued and
completed, a random sample of 924

which represented approximately 20% of
those held on file at that time, were
assessed for this study. The results
are presented in Fig. 6. Column A
shows the number assessed. The
Planners who wrote the UWI’s found 13

1000

800 |—

800

700 —

600 f—

500 [

400 +—f

300

200 e

100 —

0 3 ; H
A B c D E
Fig. 6. COMPLETED UWI AUDIT

(1.4%) with poor
and 11 (1.2%)

graphiecs (column B)
with poor quality
drawings (column C). Production
personnel found 30 (3.2%)with poor
graphics (column D) and they
considered the written work
instructions of 44 (4.8%) too vague
(column E).

Since the effort to produce the
UWI's was such a large part of the ZLT
implementation procedure, a great deal
of attention was focused on their
acceptance and quality. Shown
graphically, the UWI product was very
good. However, much effort has been
expended to attend to the recognized
deficiencies.

Lessons Learned

Prior to
learned, it

addressing the lessons
is important to pause and

review the more salient points to
appreciate the gravity of the
monumental task faced by PNSY. The
decision to implement ZLT on the USS

KITTY HAWK SLEP was made just twelve
months prior to a 1.2 million manday
availability. Of° this, 400,000 MD’s
were allocated for ZLT. In addition

to the tremendous administrative task
posed by +this decision, much of the
traditional planning processes were
complete or not economically feasible
to alter. The majority of the shipalt
drawings were complete as was much of
the scoping of authorized work.
Conseqguently, the fundamental concepts
of ZLT could not be strictly adhered
to. Rather, many compromises had to
be negotiated several of which were
not necessarily in the best interest
of ZLT. The application of the
concept on the USS KITTY HAWK proved
to be a valuable learning environment.




reflects a summary of

The foll owi ng
Lessons | earned:

the nore inportant

1) The Zone Technology Wrk Package
was not initially networked into the
overal| ships scheduled network. As a
result, Shipyard Minagenment governing
the availability had to refer to tw
sources of information to_review the

project’s disposition. This neant
admnistratively managing the project
via two distinct parameters which was

awkward at best, caused nuch confusion
and was an additional burden. Ergo,
it should be networked as soon as
possi bl e,

2) The ZLT work package was set up to
work in four nonth windows. Only the
work schedul ed for that four nonth

period was issued.  Though this was
not a popular decision and certainly
not i deal , it was a necessary
conpronise.  Four nmonth schedul es were
used because there si "P'y was not
enough work available for issue to
JtUSt_Ify an¥t hing  lengthier. In
raditional tashion, the Planners and
Estimators wote job orders by phase

and authorized work as the information.
was made available wthout requisite
consideration given to all of the work
to be acconplished in a zone/area. No
gui dance was provided them regardin

the Frioritizatlon_ of this work. |

shoul d be appreciated that an%/ one
area could (and often did) ave a
nunber of Planners issuing work in it
for a variety of different jobs which
they progressed independently and in
no el i neat ed prlprltg. _ a
consequence, the Qutfit Planning G oup
found it extremeIP/ difficult if not
altogether inpossible to ascertain if

absolutely all work in a particular
zone, internediate or subzone had been
issued fromP&E. There always existed
an element of doubt . IdeaII% of
work woul d have been

cour se, al |

issued  at the start of the
avail ability. |f that were the case,
there woul have been no doubt about
adhering to the fundamental concepts
of ZLT. ~ But such was not the case and

a schedule had to be provided to
Product i on. Four nonth schedul es
(originally three mnth )  were
considered” a reasonabl e conproni se,

3) The unions representing the various
trades and codes nust be actively
involved anti thoroughly supportive
from the outset. is is inportant
considering the Product Trade
concept,

4) The cul tural

novel

i ssues involving the
peopl e and personnel surrounding this
effort were/are/will continue to be by
far the nost inportant concern of all.
They nust be dealt with fromthe
outset to the maxi mum extent possible.

b- 6

. it should be obvious that the
items noted above are not _all unique
to the inplementation of ZLT

FFUTURE APPL| CATI ONS OF ZONE TECHNOLOGY

. Despite the

di scussed,  senior
remain committed to the continuation
of ZLT. A reflection of this
commtment is exhibited in the
decision to undertake the entire USS
CONSTELLATI ON SLEP via ZLT. Maj or
efforts are currently underway to
anal yze and eu%)lT)_/r the ‘lessons |earned

concerns previously
PNSY Management

from the USS Y HAWK t hroughout U%%
pr e-pl anni ngN phases of the

CONSTELLATION. A neticul ous review of
the processes required is ongoing and
wi |l resul t in their t hor ough

clarification. = These processes are
being utilized in the planning for the

Docki ng_ _ Sel ect ed Restricted
Avai | a Illt[%) (DSRAJ of the  USS
SPRUANCE, 963, as well. It is the
intent of Senior Managenent to test
out these processes on the USS
SPRUANCE as a precursor to the

execution of USS CONSTELLATI ON SLEP.
AlthouRE:Et he manday Packa e on the USS
SPRUA is smll, (gapprom mat el y
11,000) exercisin ZLT concepts on
this project should prove invaluable
in validating the entire PNSY process.

Integrated Strateqgies

The  work of the Plannin
Departnent is thorough  advance
pl anning in ﬁ_r eparation for the
customer, in this case Production.

Chronologically then, this neans that
the zones and internediate zones mnust
be clearly defined and this

information distributed as ear]gln
the planning process as possi I{e
0

Secondl P/ e is necessar

accurately determne the scope of the
work to be acconplished in each zone.
Gven this and the first cut (initial
Eroposal) of the Production Schedul e,
he  zones can _ he effectively
rioritized. Thi's first cut
roduction Schedule  considers the
area, work to be acconplished init,

identifies the nost logical time frane

(phase/ sequence) to do it in (on a
|'obal sense) and how it is-proposed
hat this 'be done. This is an

to be regularly

Not to bel abor
a work environment
concurrent activity

iterative process
reviewed and updat ed.
the obvious but in
of this magnitude,
i's expected.

. This prioritization of zones and
intermediate zones is then provided to

the Supply, Design and Planning and
Estimating Divisions for the “sole
purpose of positive and consistent

what aspects

?ui dance with respect to

0 pursue first. ~As an exanple, If



Supply had 10,000 Job Material Lists
to process, the guidance would provide
the approach to acquisition priorities
driven by need dates to neet the
Production Schedule. ~ The sane coul d
be said of drawi ngs from Design and of
job orders fromP&E. Herein marks one
of the nost significant departures
fromtraditional shipyard managenent,
that is “Integrated Planning for
Production”!

_ In an attenpt to address the
issues _identified above, a nulti-
tiered Zone Technol ogy Steering G oup
was founded. The tiers are:

1) Senior Executive Zone Logic
Technol ogy Steering G oup,

2) Zone Logic Technol ogy Steering
Conmi t t ee,
3) Zone Logic Technol ogy Steering

Subcommi t t ees.
The Senior Executive ZLT Steerin

G oup, chaired by the  Shipyar
Commander, consists™ of the follow ng
i ndi vi dual s;

Planning O ficer

Production Oficer

Chi ef Design Engi neer .

Al'l Production Goup Superintendents
Chief Planner and Estimator

Chief Conbat Systens Engineer

Supply O ficer

Conptrol |l er

SLEP Project Oficer ,

Zone Technol ogy Project Oficer

©o ©o o o o © o © o ©

_ This committee neets hi-weekly to
di scuss all aspects  of ZLT
i mpl ementation and planning. It is
meant to rmonitor and discuss _the
overal| progress in inplenmenting ZLT,
furnish a vehicle for inportant
deci sions when warranted, and provide
ui dlance and direction to the other
evels.

~ The ZLT Steering Committee is
chaired by the Zone Technol ogy Project
Officer. "It consists of division head
| evel managers from various shops and
codes across the shipyard managenent
team Its charter is to Inplenent the
second phase of ZLT. t assigns,
oversees, and approves of the various
subcommittees’ activities involved in
delineating the details of all aspects
of ZLT inplementation. This commttee
serves as the min conduit of
i nformation, admini strative and
strategi c devel opments with respect to
all issues involving ZLT.

_ ZLT Steering Subconmittees are
chaired by designated  steerin
conm ttee menbers and consist  of bot
menbers of the steering conmittee as
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fromvarious
shipyard as
currently three

weil as representatives
trades and codes in the
required. There are
subcommi tt ees:

1) integrated Strategy and Scheduling,
2) Material Support,
3) Training.

The flow chart (Fig. 7) reflects
the conpletion of the first task of
the Integrated Strat egx_ and Schedul i ng
(1'SS) Subconmittee. hough initially
generated for the CV SLEP Program the
availability strategy chart ~has been
nmodified Hhere significantly for the
USS SPRUANCE. It shows the varied and
conplex interrelationships that exist
in planning an availability. This ma
be considered as the sinplified node
of the SLEP version, which by virtue
of sheer volune and conplexity, would
represent the nost detailed of all
availabilities.

The follow on task
the 1SS Subconmittee is
define the i
a Master

assigned to
. to cl earl?/
| ementation processes o
_ Schedule (center, Fig.7).
The issue of a Master Schedul e has
been an integral part of the ship
repair and conversion environment for
some time. It is perhaps the singular
nost inportant aspect of an integrated
repair/conversion strategy through the
i mpl ementation of ZLT. As defined

here, the Mster Schedule draws the
following schedules together in one
data base.

° Drawi ng,

° Material Procurenment Sequence,

° Test Devel opnent,

° Production,

° Tiger Team

It should Dbe enphasized that
Master Schedule as used here is the
cul m nation of mani/] cycles in an
iterative process eginning at the
Proposed lanning and  Production
Strategy. (center, left Fig. 7).

The  Material Subcommittee is
responsible  for delineating the
Material Managenent System to support
ZLT and specifically, the "kitting"

effort planned for ~USS CONSTELLATI

SLEP.  Zone Technol o% has as one of
its attributes, e  fundanental
requirement. that a particular package
of  work be acconplished duri r]c};_a
precise period of time, by a specific
trade or product trade. Having this
requirement,it is even nore critical
that an effective material managenent
systembe in place “and fully capable
of supporting the work packages and

schedule by providing all of the
required mterial. The Material
Subcommittee has reviewed the conplete
material support cycle from definition
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of a requirenent to the turnover of
that material to Production. A kit
may be appreciated to be all of the
material required w acconplish that
unit of work when the schedule calls
for it.

The  Training Subconmittee is

tasked with developing a training plan

as well as training nodules. These
nodules will be tailored to address
depart nent al concerns and at a
mnimum wll answer the followng
questi ons.

a) What exactly is it that we are

trying to do?

b) Wiy are we trying to do it? Wy
change?

c) I's this expected to be a
tenporary or permanent change?

d) What part does each enpl oyee have
to play?

e) What part does the Union/Mlitary

have to play?

f) Wy is it so inportant?

q) VWhat |essons have we |earned from
the USS KITTY HAVK?

h) Wiere does ZLT fit into
Phi | adel phia Quality Process?.

i) What  sort of education needs do
we have?

i) Wo needs to be educated and who
wll do it?

k) How and when will we educate
everyone?

1) V%gt tine frame are we adhering
to?

1
Fig. 7. USS SPRUANCE (DD-863) DSRA STRATEGY
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The issue of a Master Schedule
was previously discussed. The natural
offspring to it is the devel opment of

a short term Detailed Production
Schedul e. This schedule wll be a
product of the Production Scheduling
Branch in | eague with the Qutfit
Pl anning G oup. Owni ng the breakdown
and identification of work by area

done by the Design and P&E Divisions,
the Overall Event Level Schedule nust
be devel oped by zone. This can be
acconplished via the Event Managenent
System currently in place within the
shipyard. The scheduled event (or ‘“C
event) will strictly correspond to a
particul ar intermediate zone. In
support of having a particular unit of
work acconplished by a specific group
of people during a precise period of
time, the “C’ event will have many key
operations (keyops) assigned to it.
Appropriately then, all keyops wll be
packaged and entered into the short
term Detailed Production Schedule. As

a “C event may span a full four nonth
tine frame, the Detailed Production
Schedule will be a reasonably flexible
tool to meet shorter periodicities.

Utimately, as ZLT concepts
becone firmy established practices of

the planning process, all work will be
issued in accor dance Wi th t he
availability strategy previously
outlined.



This woul d support the devel opnent of
det ai | ed and  accurate weekly
schedul es.  The obvious consequence of
this Wuld be better schedul e
adherence, positive project managenent
and equally as inportant, nor e
desirable control of their work on
behal f of the waterfront personnel.

Zone Technology In Design

Due to the time frane to
i npl ement ZLT on the USS KITTY HAWK,
the Design Division Integrated Draw ng
Devel opnent effort was limted to twd
spaces; specifically, air conditioning
machinery room nunber three and four
and punp room nunber five.

The Design Teamis fittingly
called “Design for Production”. Their
mandate was fo generate an integrated
Desi gn Work Package for each space,
where practical, ei ther by actual
onboard shipchecks or by the use of
Conputer Aided Design (CAD) equiprent.
However, the actual nethod remins
viable and is as outlined bel ow

[

Shi pcheck the conpartnents for
systens t hat remin after
shipalts are acconplished,
Shipcheck for greater detail to
support pre-fabrication accuracy,
e Devel op conposite draw ngs
integrating new shipalt draw ngs
with existing configurations,
Perform interference checks,

° Revi ew conposite draw ngs for
quality producibility for the
purpose of pre-fabrication, pre-
outfitting, providing detailed
assenbl i es and confornmance to
stardardi zations.

CAD is a very dynanic nethod of
acconFI ishing the same task. “An
exanpl e of a piping composite drawing

for Punp Room nunber 5 as
CAD is shown in Fig. 8.

enerated by
his draw ng

is then supported by the requisite
number of detailed draw ngs required
for the actual system fabrication and
assenbl y. On this particular work
package alone, twenty Interference
Control Menorandums  Were sent to
various Design  Codes hl'l%hl i ghting
interference problens. i's nunber
does not include the nunber of
informal corrections . initiated while

working with

the prelinminary draw ngs.

The benefits of CAD are;

0

A detailed and accurate document
to acconplish installation

easi er/safer). . .

dvanced ~ production  techniques
elimnating interferences to a
fine point of detail, .

provide consistent base |ine nodel
supporting multiple Design
Engi neers to  use and thus
elimnating repetitive efforts,
automated Interference control
elimnates guesswork and constant
conmuni cation between Design
Engi neers,
incorporates the _
integrated installation
configuration of all items within
the space and suppports ease of

mai ntai nabi lity,
accommodat es
with CAM for
preoutfitting
accuracy of same, .
accurate conputer nodel available
for future availability advance
planning efforts.

most | ogi cal

conputer interface
prefabrication and
capabilities and




For the USS CONSTELLATION SLEP

for e t han twenty-five conpl ex

conpartnents will have an Integrated

Design  Work  Package. These my

involve many of the extensive and

conpl ex ship alterations  which

i ncl ude:

e \Weapons Magazi nes,

° Catapul t Accurul at or Spaces,

° Rotary Retract Machinery Spaces,

° Conbat Information Center,

° Two Air Conditioning Machinery
Spaces, ) )

° | three Arresting Cear Engine
Spaces,

° SM5 Control Space, )

° Two Radar Roons and associated
Punp Roons,

° Al five Punp Roons.

Additionally, all drawings for
the USS CONSTELLATION SLEP are being
devel oped by internediate zone. As
di scussed in Ref.2, the entire ship
is broken down by area/zone whereby
these zones reflect the products and
interim products required to conplete
the availability. These zones are
then  further broken down into
internediate zones and then again to
sub-zones.  The generic zone breakdown
for the USS TELLATION in Fig. 9
shows the intended Zone Manager
responsibilities of Production,
and P& . An  exanpl e of
internediate zone in zone 9 would be
both forward catapults and a sub-zone

Desi gn

mght be # catapult. In addition, a
potenti al cohesi ve advant age of
gr.outpl ng work by product and zone/area
exi sts.

C/230 Cs240 C7300
CI970 ZONE 0 : SERVICES DOCX WORK AND MISCELLANEQOUS

CI920 ZONE 1 : ALL TANK WORK, ( CLEANING, PAINTING,
STRUCTURAL PIPING. TESTING ) TANK TOPS

AND HULL STRUCTURAL

ALL WORK ASSOCIATED WITH SHAFT

ALLEYWAYS INCLUDES MAIN MACHINERY

SPACES EXCEPT FOR TANK TOP STRUCTURAL

REPAIRS

ALL WORK ASSOCIATED WITH AUXILIARY

MACHINERY SPACES ( EXCEPT TANK TOP

REPAIRS )

C€/930 ZONE 2:
& 960

C/960 ZONE 3:

C/950 ZONE 4 : ALL MAGAZINE WORK EXCEPT TANK TOP
REPAIRS

C/930 ZONE 5 : ALL PUMP ROOM WORK, EMERGENCY
GENERATION, AC SPACES, RUDDER WORK

C/920 ZONE 6 : SPACES FROM 3rd DECK TO MAIN DECK

Ci/930 ZONE 7 : HANGAR BAY

C/950 ZONE 8 : MAIN DECX TO FLIGHT DECK PLUS ISLAND

C/930 ZONE 9 : FLIGHT DECK
& 960

Fig. 9. GENERAL CV-64 ZONE BREAKDOWN

Zone logic Technology In Planning

. As a natural succession to the
internmedi ate zone drawing devel opnment,
the P&E Division is producing all

initial job scoping information by
intermedi ate zone  or sub-zone as
appl i cabl e. Oning to the sheer size
of an aircraft carrier, _sone areas
present unique problems. For exanple,
consider one of four main nachinery
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spaces as an_internmediate zone (Fig.
9, zone  2). The  volume  of
concentrated effort to be acconplished
within a main machinery space during a

SLEP is absolutely imense, and since
there are no geographic boundaries to
speak of in the space, it is not at
all  practical to further divide it
into subzones. After all, the work is
very nearly in every case entirely

contained within that
Anot her exanple but not as conplex is
the  hull bl asting and  painting
sequence, It is treated as an
internmediate zone of itself and is not
divided into subzones. On the ot her
hand, consider the catapults (four in
nunber) which do spread out anmongst a

geographic area.

wide vari etY of conpartments  and
?eographl c _locations. in this case,
he™ subdi vi sion into subzones is

inperative to the success of the work

packagi ng and execution.

This is a significant departure from
what was done on the USS KITTY HAVK
SLEP in the sense that Unit Wrk
Instructions were devel oped from the
traditionally witten system job
orders. Now that scoped work data is
avail able by area, the information can
be col | ated (via automated data

processing) by phase and area to be
packaged for Producti on. _ These
packages in many cases Wl be

supported by the integrated D_esign
Wrk Packages as previously described.
Because of not being able to collect
detailed work area information on USS
KITTY HAWK, the UW had to be
devel oped. It required an enornous
duplication of efforts to the degree
outlined in Ref. 2. Efforts are now
\ that wll enable the Qutfit
Planning Goup to package work as
before ~without having to actually
duplicate the traditional job orders.
This should result in significant cost
savi nP i nprovenments in “the processes
used for the USS KITTY HAWK.

it is the Production
Schedule that drives the integrated
efforts of the Planners, Schedulers,
Material Suppliers and Qutfit Planni ng
G oup. After receiving the detaile
job order fromthe P& codes and
ascertaining the scheduled start date
of the work, the Qutfit Planning G oup
to liaise with the

under way

Real ize that it

will be required _ _
Material Suppliers to determine if all
of the required material is available
and properldy.kltted. If so, they then
;F))repare_ and issue the work package to
roduct i on.

. The OPG may be considered as the
final check point of all planning
efforts. Though the case described
above is ideal, there my  be
exceptions to it. For exanpl e,

perhaps there may be an itemor two of



the material that is not yet ° Al Keyops that support the event

avai lable; it may or my not have an work package, _
expected delivery date and it may or ° Al technical references (pians,
may not be a problem that the Shipyard draw ngs, cesc  procedure: ana
can control; there may be a plan or a standards,  etc. ) required to
shipalt drawing that is not yec acconplish the work instructions,
avail abl e. In~ these cases, the OPG ° Job material list at the Keyop
will assess the whole of the work | evel, _ o _
package and make a conscientious ° Work conpletion verification card,
decision with respect to whether it is ° Cust oner feedback sheet.
or is not  issued without this _
I%artlcul_ar aspect of the package. The Zone Technology In Production
roducti on Schedul e woul d be affected _ _
and administrative action would have The Work is then in the hands of
to be initiated to deal with the Production. It is inperative that
problem  They may decide not to issue they execute the plans explicitly in
the package "which would also have strict adherence to the schedule.
direct ramfications on the Production Common sense nust  still revail and
Schedul e. Therefore, they nust take constructive feedback must be strongly
positive steps to fill the void with encouraged if not altogether demanded
practical alternatives. to contl_nuall%/ strive to inprove upon
_ _ o the quality of the process.
The intent is to naximze the
nost efficient flow of work to The lessons |earned from the USS
acconmodate the established Production KITTY HAWK  SLEP  precipitated the
Schedule. The corollary being, changes in the Production Department
mnimze inconplete work packaging. organi zation as detailed previously.
However, this piece of information As  expected, the results of the
(the OPG not able to prepare/issue a surveys conduct ed through  GAPS
wor k package for whatever reason) is indicated the unani nous aEprovaI ~of
particularly inportant as it provides the Product Trade concept. Irst Line
a valuable “inpact analysis. That is, Supervisors found this extremalfv_ _
the inpact on the Production Schedule beneficial in developing an efficient
caused by unavailable naterial; the work flow. To enhance this process
i npact (or snowbal |l effect) of any one during  future availabilities yet
division not adhering to established maintain  parent shop  identity,
need dates provided In the zone and modifications wll be made to the
intermediate zone prioritization; the Production or gani zati on. That
inmpact on the ships availability by prtl):%osed for the USS CONSTELLATI ON
significant growth in the authorized SLEP is shown in F|g. 10. As
work package. indicated, there will be Zone Mnagers
_ wh 0 Swll have production
_ Only achievable work packages responsibilities for a zone and will
will be issued the likes of which wll report directly to their respective
i ncl ude: G oup Superintsiadent. There will also
be ~ SLEP  Superintendents who wll
° Cover sheet, report to Goup Superintendents and
° Verification sheet, Wl provide a direct interface

bet ween zones.
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By identifying work by area;
producing drawings by area; preparing
wor k packages Dby area; scheduling by
area, and acconplishing work by area,
the cohesive potential is again
gainfully exploited  to inprove
productivity, that is “lIntegrated
Pl anning for Production”.

Finally the i nvol verment of

Industrial~ Engineers in the daily
Production Management team
organi zation is planned to further
foster t he obj ectives of Zone

will
wor k

Managers.  The inmediate benefit
be the detailed evaluation of all

processes. Mre inportantly though,
will be  the direct interface
(feedback) with other support codes
such as Scheduling, Design, Testing,
P&E and OPG
Sunmary

The concepts of ZLT are bein

nmodestly applied to the USS KITTY HA
SLEP WPR

Sone adnministrative
difficulties.  In the past, these
efforts were, in general, outside the
traditional realm of shi pyard
organi zati onal procedur es. I'n
subsequent availabilities and
overhauls, ZLT wll be applied much

sooner in the planning process. The
DSRA of the USS SPRUANCE is evidence
of this and will prove to be the test
case of all associated processes. The
nore inportant proposals are:

° Standardi zati on of zone and
intermedi ate zone  principles
aﬁpl ied to. all classes of USN
ships ultimately leading to
standardi zation of  zones and
internediate zones wthin each
class of shi ﬁ . .

° Identify work by itemin the work
aut hori zation docunent, .

° Provide for ~electronic
distribution of work instructions
together with their supporting
t echni cal docunment ati on (i.e.
enhanced wuse of Automated Data
Processing), .

° I ncreased enphasi s on the
provi sion of and adherence to

short term Detailed Production
Schedules in direct support of
the First Line Supervisors.
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CONCLUSI ONS

name of )
Phi | adel phi a Naval
paper
reactions to
t hr oughout

continues to be a part of
at
Executive Managenent
its approach.

Much _has been acconplished in the
Zone Logic Technology at the
. Shi pyar d. Thi s
has outlined the experiences and
the problens encountered
this process. ZLT
f the future
Senior  Shipyard
are conmitted to
They are convinced that

PNSY as t he

ZLT is the vehicle to inprove
roductivity. It has nmuch to offer
NSY in the way of inproving our

quality and hence, our conpefitive

edge. 'The notivation here is survival
in an extrenely conpetitive industrial
environnment by fundanental |y changi ng

the way we do business.

In general, the applications of
ZLT are being 1nfused into a greater
part of the traditional shipyard
organi zations. As these organizations
take on the new  nethods and
procedures, it is essential that the
fundamental precepts of Zone Logic

Technology are maintained and wused to

gui de the inprovenent

efforts.
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