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Small pre-engineered building with a 18.5 m x 31 m footprint. (Photo: Stuart 2002)
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Value Stream of Order ProcessValue Stream of Order Process

Project
Order

Assigned

Engineering
Design

Design
Check

Engineering
Detailing

Engineering
Release to

Manufacturing
Ship Fabrication

5 days 2 weeks (not including permit delays)

3 weeks

Permits

1 mh (assumed) 4 mh for standard projects 2 mh 16 mh2 wk to 2 yr

0 mh (assumed)3-4 days

Screen
Order

Shipment
on Site

Average Total Queue & Setup Time     =  ~9-79 weeks   (87.2 - 98.4% of total)

Average Total Value-Added Time        =  1.28 weeks  (6.375 days , 1.6 - 12.8% of total)

Average Total Actual Time in System  =   10-80 weeks   (100%)
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Value Stream AnalysisValue Stream Analysis

 
Lead Time [weeks] VAT 

from to LT 
Order Assigned Original Planned Ship Date 7.4% 
Order Assigned Revised Planned Ship Date 6.7% 
Order Assigned Actual Ship Date 5.6% 

 
Lead Time [weeks] VAT 

from to LT 
Order Assigned Original Planned Ship Date 7.4% 
Order Assigned Revised Planned Ship Date 6.7% 
Order Assigned Actual Ship Date 5.6% 

Based on actual Visalia Plant order data



© 2004 Nadia G. Akel, Iris D. Tommelein, and J.C. Boyers. All rights reserved.

Cycle Times for Material
Fabricated at Butler Visalia

Cycle Times for Material
Fabricated at Butler Visalia
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Change Order Analysis:
Schedule Plan Stability
Change Order Analysis:
Schedule Plan Stability

13.1d

A. Butler Orders without Change Orders

Planned

Actual 13.6d

5.6d

3.9d

15.5w

15.7w

3.4w

6.1w

24.4w

21.7w

7.3dPlanned

Actual 12.0d

7.5d

3.5d

8.0w

7.9w

Revised 6.6w

11.4w

21.1w

Original 12.9w

B. Butler Orders with Change Orders

Actual
or

Planned

Order Assigned to
Design Start Lead Time

[calendar days]
Design Duration
[calendar days]

Permit and Detail Engineering
Duration [weeks]

Engineering Release to
Ship Date Lead Time

[weeks]

total duration [weeks]

Original 3.2w

Revised 16.3w

INDEX:
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Lessons LearnedLessons Learned

●Elasticity in production capacities
●Modularization and its impact on the

production process (supply chain)
●Design for constructability or mistake-

proofing (poka-yoke)
●Gaining insight into product demand
●Standardization
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Conclusions and
Recommendations
Conclusions and

Recommendations

● Batching
●Balancing
● Horizontal Integration
● Synchronization, One-Piece Flow, Pull
● Transparency
● Production
● Array of Products Produced

Butler Builder
Project

is divided into
Pronto Orders

Pronto Order
is divided into
Fabrication
Manifests

Manifest is divided into
Production Phases

if > 75,000 sq.ft.
  (7100 sq.m.) or

if > 110 frame pieces

Completed Project
is divided into
Transportation

Manifests
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Questions?Questions?
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