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Abstract — In our daily life and world, with a
diversity of industries and services, from health to
manufacturing, all kind of products; many of them
care apply Lean concepts or tools to perform
important improvements to their service or
products. Value Stream Map (VSM) is one of the
lean tools than can help to reduce the problem
discussed on this article “cycle time reduction.
One of the major opportunities of Aero Consulting
Company (X) is that the average cycle time of each
project is around 280 days. The main goal of this
project is to evaluate the current state and develop
a future state VSM to reduce the cycle time by 40%.
Currently delivery of each project consists of at
least three milestones, named as: Early-Milestone
(EM), Mid-Milestone (MM), and Final Milestone
(FM). Each of these milestones has several delays,
once the action items have been implemented the
new cycle time will be reduced to 123 calendar
days. This represent to an overall cycle time
reduction of 56%.
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INTRODUCTION

In our daily life and world, with a diversity of
industries and  services, from health to
manufacturing, all kind of products; many of them
care apply Lean concepts or tools to perform
important improvements to their service or
products.

One of the common tools used is the Value
Stream Map (VSM), which is a technique of a
visual representation of the material and
information flow that uses symbols known as “Lean
Language”. This tool basically is a methodology to
identify, prioritize, and improving processes
through standardization and waste elimination.

After analyzing both, the problem and the
different Lean tools we can choose the VSM as the
best way to tackle our problem.

PROBLEM STATEMENT

Aero Consulting Company (X). provides
Engineering analysis for the aerospace industry,
which includes the creation of repair manuals for
different aerospace engine parts. As part of the new
goals established by the company, they want to
increase the repair manuals in order to make the
company more profitable. Per customer feedback
they have took the decision to re-evaluate the
established process. During the evaluation of the
current process it was found that the average time
to deliver one single project is 280 calendar days
and an average process time of 61 days. This
results in a high waste and/or cost ratio. In order to
improve the established process, using VSM tool
they will be able to identify value added and waste
on the process. The expectation is to reduce cycle
time, improve quality of the product and reduce
operational and customer costs.

e Research Description: Using Lean tools they
will be able to determine or confirm where the
elements of trouble, and which are the non-
value are added that could lead to waste in the
process. This project will be focusing on
eliminate the defects that could cause waste
and therefore increasing the cycle time and
most important affecting the quality of the
product delivered to the customer.

e Research Obijectives: Use VSM tool to re-
define the process in such way that the cycle
time will be reduced to an average of 180-200
days therefore increasing the quality and
reducing operational and customer costs.



e Research Contributions: With the lean tool
implementation and as a result of this research
development, the company will see
contributions such as: reduction of cycle time
in 40% - 45% by the identification and
subsequent the elimination of the waste or non-
value added to the process. As results this will
lead to a lower cycle time for each project,
reducing operational cost allowing the
company to increase the sales and the amounts
of delivery projects. These contributions will
help the company to gain customer loyalty and
have the best position against their competitors
when the customer decides which will be the
best company to work their parts.

LITERATURE REVIEW

In this section, the discussion will go further on
what actually is Lean Manufacturing; the deferent
tools used, and more information about the tool that
will be used in the develop for this research project.
According with the Lean Enterprise Institute [1],
the core idea is to maximize customer value while
minimizing waste. Simply, lean means creating
more value for customers with fewer resources.

Here are some of the most important tools used
on the Lean world; what does it means and how
these tools may help in a company:

e 5S: provide organization using the following
terminology: sort, set in order, shine,
standardize, and sustain. Basically, provides
total organization to work areas by eliminating
waste. i.e. wasting time looking for a specific
tool.

e Bottleneck Analysis: improves manufacturing
process by the identification of the weakest
link.

e Continuous Flow: on companies that are
defined as work-in-progress, identify and
eliminates waste to ensure no buffers between
steps. i.e. transport, delivery, inventory.

e Kaizen (Continuous Improvement): this tool
needs the work of all the employees in order to
achieve the improvements established.

e Kanban (Pull System): this eliminates the
need of physical inventories using signal cards
to indicate when goods are needed.

e PDCA: is an effective way to implement
improvements using the following
terminology: plan, do, check, and act.

e Root Cause Analysis: is a problem solving
tool focusing on the identification real issue or
problem using the methodology of the Swhy’s.
This can allows the implementation of
corrective actions to the problem.

e Standardized Work: is the way that most
important procedures are documented for best
practices. This eliminates waste by always
using the best practices.

e Value Stream Mapping: this tool is used to
visually map a production or work process.
This expose waste on the current process
helping into the implementation of
improvements for a future state.

When talking about waste it is necessary to say
that there are various interpretations regarding the
waste, however most of them lead to the same
results.  Let’s talk about the
commonly used the Toyota Production System
(TPS) define waste and their different types of
waste.  Jerry Kilpatrick on his paper Lean
Principles [2] states that according to Taiichi Ohno
(co-developer of the TPS) that the following eight
wastes account for up to 95% of all cost in non-
Lean manufacturing environments. Here are the
eight wastes:

e Overproduction: produce more than the
customer demands. The best lean tool for this
is a pull system.

e Waiting: this concept involves waiting for
materials, tools, equipment, etc.

e Transportation: this is when you have raw
material that is shipped for a vendor to a
receiving location, then processed to move into
a warehouse and finally transported to the
assembly line. Instead the material should be
delivered direct to the point of use.

how the most



e Non-value added processing: most commonly
known as; re-working, deburring, and
inspecting. This can be solved with a Value
Stream Mapping.

e [Excess Inventory: this is basically
overproduction; this can impact the cash flows
and uses valuable floor space.

e Defects: production defects and services
errors.

e Excess Motion: this can be caused by poor
workflow, poor layout, housekeeping, and
undocumented work methods. This waste can
be identified with a Value Stream Mapping.

e Underutilized People: underutilization of
mental, creative, and physical skills and
abilities in non-lean companies.

By identifying wastes and applying the correct
Lean tool we can traduce this effort on
improvements to our processes. There could be
two types of improvements; the first one is
Operational which includes: Lead Time reduction,
productivity increase, working-in-process inventory
reduction, quality improve, space utilization
reduction, etc. The second is Administrative which
include: reduction in order errors, customer are no
places on hold, paperwork reduction, staff can
handle larger number of orders with the same
amount of office, allows the company to focus their
efforts on the customer needs, turnover reduction,
etc.

METHODOLOGY

One of the major opportunities of Aero
Consulting Company (X) is that the average cycle
time of each project is around 280 days.

The main goal of this project is to evaluate the
current state and develop a future state VSM to
reduce the cycle time by 40%.

As established on Figure 1. team has created a
flow map for this project in order to achieve the
established goal.
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Figure 1
Project Flow Map

A. Establish Current State: Currently delivery
of each project consists of at least three
milestones, named as: Early-Milestone (EM),
Mid-Milestone (MM), and Final Milestone
(FM).

1. EM: customer meeting where it is
discussed the objectives for each project.

2. MM: customer meeting to provide project
status and the technical repair is discussed.

3. FM: customer final meeting where all
technical documents  (product) are
delivered to the customer as established on
EM.

Current process state is presented on Figure 2.
B. Data Analysis:

1. Data Acquisition: In order to acquire the
data of each project step, Aero Repair use
two important tools to capture all data.
The first one is the Quality Process Errors
(QPE), where all defect found in the
project due the established process is
documented. The second one is the
Project Deliverable Inspection Tool
(PDIT), where all defects found to the
deliverables during an internal inspection.

C. Data Analysis:

1. Data Acquisition: In order to acquire the
data of each project step, Aero Repair use
two important tools to capture all data.
The first one is the Quality Process Errors
(QPE), where all defect found in the
project due the established process is
documented. The second one is the
Project Deliverable Inspection Tool
(PDIT), where all defects found to the
deliverables during an internal inspection.
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D. Identify Time-waste activities: Tablel

1. Given the data provided the QPE and Delays Identified and Action Items
PDIT it will be identified all possible time-
waste activities that could lead to the cycle
time reduction. e

2. Once the process steps have been o e
identified the amount of time for each step
should be recorded.

3. Value added activity is defined as the work
coming through the process that furthers B e
the unit to its completion. This has three
criteria. First, the customer wants it done.
Second, the process step furthers to its
completion.  Third, the step is done
correctly from the first time. o

Dalay DulayDescrption [ Consuting p—

,,,,,,,,,,,,,

E. Establish Future State

Given the current process state, the team has

identify 34 delays where the process can be

improved in order to reduce the cycle time.

RESULTS AND DISCUSSION

Here in this section we will discuss all the

findings and how were addressed in order to reduce

the cycle time. N -

As a first step, lets define each delay and how

it will be addressed in order to reduce the cycle
time, as shown on Table 1. Table 2 and you will

see the actual cycle time of each delay and the new

reduced cycle time.

Once all action items have been implemented

cycle time will be reduce, as shown on Figure 3.
We need to establish that all these action items will

be closed and worked with the customer.

As we can see from Figure 4 and 5, the cycle ., | —

time of more than 50% of the delays has been

reduced by more than 70%. The biggest impact

will be at delays 9, 18, 21, and 28. These four
delays are the most impacted in term of cycle time S

reduction. Comparing actual cycle time vs future .

cycle time we can see that all delays now are not

greater than 80 %.




A % reduction was obtained and as shown on Table 2

Figure 5, % reduction are within control limits.

However, we should note that there is a frequency setay | Actual Cyce Time. |Expected cyce Time
of delays above the mean; fewer delays are below Y (hrs) (hrs)
the mean. For future improvements the four % D1 40 8
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order to determine why of that tendency. There is D4 160 8
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this is because there are some delays that are gg ;:0 830
performed in parallel. D10 48 0
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One of the main goals of this project was D15 200 32
reduction on cycle time for a repair manual o = =
development by at least 40%. Current state D18 1200 40
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cycle time will be reduced to 123 calendar days. g;g 14200 302
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