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Need for and Design of the 
Pipe Shop Management System

Defining the Issues and
Designing the System



4
Approved for public release; distribution is unlimited.

Defining the Issues:
Pipe Shop Layout
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Defining the Issues

Planning
No view of work content, planning done by quantities of spools
Material use not specifically planned
Release of work manually intensive and reactive not proactive
Spools structured as parts and not assemblies

Production
Batch type processes at machines, JIT at assembly
Work content mix managed on the fly by Shop Foremen
Limited ability to optimize material manually
Process control manually intensive and not transparent

These issues lead to a very dynamic system that is not work content based, 
and does not accommodate the ability to efficiently preplan or optimize.
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Designing the System - Objective

To develop and implement an automated pipe nesting process.  This 
automated pipe fabrication system will combine defined rules for pipe 
component routing and nesting, with the ability to account for work 
plan changes, emerging schedule changes and shop loading.

Pipe Shop Management System - PSMS
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Designing the System - Project Plan

Create functional specification

Benchmark and research

Create design specification

Build system

Implement system

Observe system and processes

Refine system and/or processes
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Designing the System - Functional Diagram



9
Approved for public release; distribution is unlimited.

Designing the System - Benchmarking at Kawasaki 
Shipbuilding Corporation - Sakaide, Japan

Large Bore Shop Medium Bore Shop Small Bore Subcontractor



10
Approved for public release; distribution is unlimited.

Designing the System - Data Flow Specification
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Designing the System - Process Flow Specification



12
Approved for public release; distribution is unlimited.

Designing the System - Family Definition
76 families have 
been developed 
to capture work 
content.
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Implementation of the 
Pipe Shop Management System

How the System Works



14
Approved for public release; distribution is unlimited.

How the System Works:
PSMS Components

MACPAC (Mainframe)

•Order information

•Spool order start dates

•Order transactions

•Material inventory

•Order status

Tribon (Server)

•Spool part geometry

PSMS Software (Oracle DB, C# Code, Excel, VBA)

•Work planning (level loading), new start dates

•Nesting

•Production information lists

•Remnant material control
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How the System Works:
PSMS Home Screen

The PSMS functions are divided into four main groups – Work Flow Planning, 
Pipe Spool Nesting, Data Maintenance, and Production Information.
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How the System Works: 
Identifying Spool Order Changes & Issues

Because the 
PSMS stores 
data outside 
of MACPAC, 
checks are 
required to 
ensure 
accuracy.  
The PSMS 
produces a 
report to 
identify 
changes to 
stored data 
and issues 
arising during 
the download.
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Identifying Spool Order Changes & Issues: 
Data Maintenance Screen 
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Identifying Spool Order Changes & Issues:
Download / Upload Reports Screen

Changes and issues in the data include – start date changes due to NHA reschedule, 
part geometry changes, missing part geometry, and future material availability issues.
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Identifying Spool Order Changes & Issues: 
Spool Order Changes Report
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How the System Works:
Automatic Work Content Planning

Work flow 
planning is 
based on the 
spool load 
determined by 
start dates and 
the families 
defined in the 
PSMS.  The 
result is an 
evenly 
distributed flow 
of work content 
through spool 
assembly that 
meets the 
requirements at 
the next stage of 
construction.
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Automatic Work Content Planning: 
Work Flow Planning Screen

Planning for the shop can be accomplished in two modes – manual and automatic.  In 
automatic mode the work is planned according to programmed logic and constraints.  In 
manual mode, planning can be done without any constraints.
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Automatic Work Content Planning: 
Auto Plan Screen

Although a single week is being planned, several weeks are analyzed to determine the 
load for that week.  This process is referred to as “level loading.”
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Automatic Work Content Planning: 
Before & After Views by Week

Original Load

“Leveled” Load

The planned week’s 
load is determined by 
calculating the highest 
average production 
requirement per week 
to determine the load 
and horizon, then 
evenly distributing the 
families across each 
of the weeks in the 
horizon.
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Automatic Work Content Planning: 
Excel Interface to Manage Results

The load for the 
planned week 
is also 
distributed by 
families across 
each work day.  
The results are 
shown in an 
Excel interface 
and can be 
modified by the 
Planner before 
saving the 
scenario.  Many 
different 
scenarios can 
be created for 
the same plan 
week.
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How the System Works:
Pipe Spool Nesting

The geometry of 
the spools and 
level loaded 
dates are used 
to create 
bending and 
cutting nests.  
Remnant is 
favored when 
possible and the 
current material 
inventory is 
checked to 
ensure material 
availability.
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Pipe Spool Nesting:
Nesting Screen

Nesting is done by 
work center, plan 
week, and 
scenario.  The 
Planner has the 
option to enlarge 
the pool of parts to 
nest together by 
choosing daily, 
half week, or full 
week batches.  
Different scenarios 
can be tested 
before approving 
final nests.
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Pipe Spool Nesting:
Nesting Statistics

Statistics for 
material 
discrepancies, 
scrap, and 
nesting 
efficiency are 
displayed after 
the nests are 
created.  Once 
the nests are 
approved a 
batch file is 
created to 
automatically 
perform the 
release of 
spools.
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How the System Works:
Printing Production Lists

Each set of 
nests is 
assigned a 
work package 
number.  The 
production lists 
created are 
used to build 
the work 
packages and 
control work 
sequence on 
the production 
floor.
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Printing Production Lists: 
Production Information Screen

Several 
different 
production lists 
can be viewed 
or printed.
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Printing Production Lists:
Production Information Sequence List

Production lists are used to sequence production information and work flow.



31
Approved for public release; distribution is unlimited.

Printing Production Lists:
Production Information Bend List
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Printing Production Lists:
Production Information Bend List
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How the System Works: 
Controlling Remnant Material

Remnant is 
controlled in the 
PSMS.
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Controlling Remnant Material:
Remnant Screen

Remnant is 
issued in 
1000mm 
lengths above 
1 meter.  Non-
nested 
remnant is 
available for 
other uses, 
and a daily list 
is posted to 
show 
availability.
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Controlling Remnant Material:
Daily Available Remnant List

Available remnant 
that is removed 
from storage is 
crossed off the list.  
The material 
handler then 
updates the PSMS 
based on this 
feedback.
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Implementation Goals,
Results, and Benefits

Implementation Results from the 
Pipe Shop Management System
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Implementation Goals and Results

Greatly reduced labor and duration to perform spool release
Project goal – minimum 1 man-year cost avoidance
Achieved 1 head cost avoidance with rollout to single work center
Will achieve another reduction in labor with rollout to other work centers
Release time reduced to 30mins for 380 orders vs. 8 hours manually
Rollout to other work centers, 45mins/1800 orders vs. 40 hrs manually

Greatly reduced scrap
Project goal – minimum 5% reduction in scrap
Demonstrated a 7.5% reduction in scrap (Week Batch)
Reduced remnant turnover time

Increased Efficiency
Project goal – 15% improvement in production efficiency 
Achieved 13% improvement (includes previous process improvements)
Reduced late-to-complete by 56%



38
Approved for public release; distribution is unlimited.

Implementation Benefits

Product model / production information disagreements 
caught prior to build

Increased transparency of fabrication processes

Drawing revision and paint code checking time 
reduced through use of PSMS lists

New software architectures developed & employed
Excel interface architecture for reporting
Web service shop calendar
Clickonce for deploying updates
All nesting code inside database
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Questions and Discussion


	Agenda
	Need for and Design of the �Pipe Shop Management System
	Defining the Issues:�Pipe Shop Layout
	Defining the Issues
	Designing the System - Objective
	Designing the System - Project Plan
	Designing the System - Benchmarking at Kawasaki Shipbuilding Corporation - Sakaide, Japan
	Designing the System - Data Flow Specification
	Designing the System - Process Flow Specification
	Designing the System - Family Definition
	Implementation of the �Pipe Shop Management System
	How the System Works:�PSMS Components
	How the System Works:�PSMS Home Screen
	How the System Works: �Identifying Spool Order Changes & Issues
	Identifying Spool Order Changes & Issues: �Data Maintenance Screen 
	Identifying Spool Order Changes & Issues:�Download / Upload Reports Screen
	Identifying Spool Order Changes & Issues: �Spool Order Changes Report
	How the System Works:�Automatic Work Content Planning
	Automatic Work Content Planning: �Work Flow Planning Screen
	Automatic Work Content Planning: �Auto Plan Screen
	Automatic Work Content Planning: �Before & After Views by Week
	Automatic Work Content Planning: �Excel Interface to Manage Results
	How the System Works:�Pipe Spool Nesting
	Pipe Spool Nesting:�Nesting Screen
	Pipe Spool Nesting:�Nesting Statistics
	How the System Works:�Printing Production Lists
	Printing Production Lists: �Production Information Screen
	Printing Production Lists:�Production Information Sequence List
	Printing Production Lists:�Production Information Bend List
	Printing Production Lists:�Production Information Bend List
	How the System Works: �Controlling Remnant Material
	Controlling Remnant Material:�Remnant Screen
	Controlling Remnant Material:�Daily Available Remnant List
	Implementation Results from the �Pipe Shop Management System
	Implementation Goals and Results
	Implementation Benefits
	Questions and Discussion

