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ABSTRACT
This project focused on improving the process by
which material flows through the distribution center
at the Dresser-Rand facility in Olean, NY. Professor
John Kaemmerlen, from the Industrial Engineering
Department at the Rochester Institute of Technology,
served as the faculty guide. The project was
facilitated by Pat Comer from the Process Innovation
group at Dresser-Rand. The entire flow through the
Distribution Center was analyzed as well as the
transportation mediums. Ultimately the receiving
process was targeted for a majority of the redesign.
The standard work, policies, and logistics of
implementing a T shaped rolling conveyor system
were completed for Dresser-Rand. Additionally the
team procured collapsable containers and designed
custom inserts to act as a more efficient
transportation medium leaving the Distribution
Center. A new layout of the Distribution Center
incorporating the new conveyance system was
handed over to Dresser-Rand management as well as
the appropriate standard work and procedures.
NOMENCLATURE
6S: Organizational methodology that describes how
items should be stored and how to maintain that
system. It is called ‘6S’ for the six words starting
with S that describe the process: Sort, Stabilize,
Sweep, Standardize, and Safety.
495: A union employee tasked with moving items to
and from the stocking shelves in the DC.

Andon: A visual system intended to notify
management, maintenance, or other workers of a
process or quality issue.
CN: Customer Need
DC: Distribution Center. This is where all materials
come in and out of the Olean facility with the
exception of completed compressors. Parts and other
materials are also stored here until needed by the
assembly floor.
DR: Abbreviation for Dresser-Rand.
GSP: Global Singular Process. One of the umbrella
terms used by Dresser-Rand to refer to the single
unified computerized method of parts inventory,
scheduling,
etc
for
all
facilities.
Oracle: The new system for inventory management
among all Dresser-Rand facilities. This is a crucial
part of Dresser Rand’s move to GSP.
Quality Office: A small free standing building inside
the DC where packaging slips are received into
Dresser-Rand’s computer system. Problems with
packing slips are also resolved through this office.
Ring Skid: A typical pallet with a simple attachment
offering some walled retention capabilities to the
pallet.
WASP: Acronym for the inventory and planning
system being used at the Olean facility upon
beginning
the
project.
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INTRODUCTION
The customer, Dresser-Rand, would like to see an
improvement in the flow of materials through the
distribution center. This also includes a standard
process for kitting assemblies, and the development
of appropriate material handling devices. The plan
was to reduce the number of steps, touches, and
walking distance throughout the entire receiving
process. Keeping these general goals as well as safety
in mind, the team performed numerous engineering
analyses and presented proposed changes to DresserRand for feedback. This iterative process continued
throughout the entire project until a final solution was
decided upon by Dresser-Rand. The RIT team was
then responsible for taking care of the logistics,
design, and implementation plan for the proposed
receiving system.
DESIGN PROCESS
During the design phase of the project, a total of
eighteen initial customer needs were identified. The
team ranked each of the needs by its importance to
the customer (Figure 1). The highest ranked customer
needs were improving the efficiency of the material
flow in the distribution center and standardizing the
kitting process while taking worker safety into
consideration.

sheets were created to help workers record cycle
times of parts moving through the D.C.. However,
due to time restrictions and a lack of resouces,
sufficient data points for the analysis were not
collected by the customer. Hence the team and the
customer decided to eliminate cycle time as a metric
and assess improvements by reducing number of
steps in the process and walking distance (Figure 2).
The customer needs list was updated; accordingly
CN7, CN9, and CN10 were eliminated.

Figure 2: Specifications
After the needs and specifications list was completed,
a systems level diagram (Figure 3) was created to
summarize the key areas to improve . A fishbone
diagram was used to capture the systems level scope
of the project. The team brainstormed on five causes,
which were method, equipment, materials,
manpower, and metrics/accountability. Then the team
selected elements under each cause that would fall
within the project scope. In order to confirm that the
selected approach would stay within scope each
element of the diagram was linked to a specific
customer need.

Figure 3: Systems level diagram

Figure 1: Customer needs
Based on the list of customer needs, the team
developed specifications to measure the success of
the project. Initially the team had proposed collecting
data to evaluate the system’s performance. Time

The team decided to use a phased approach for the
material flow part of the project. The phased
approach supports a
step-by-step improvement
process, where each phase implies a different change
within the process. In order to ensure that the
approach within a selected phase would meet the
customer needs, each phase proposal is linked to a
specific part of the systems level diagram.
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CURRENT STATE
The current state of the flow of materials through the
D.C. was documented as follows (Figure 4). As parts
arrive at the distribution center, the receiving
operator signs off on the parts and unloads them from
the respective truck and moves them on to the floor
in the D.C. Once the operator has completed the
unloading process, he goes through the parts received
to collect the paperwork and turns it in to the
receiving clerk. If the parts cannot be received, an
investigation follows to determine why the given part
was sent to the D.C. Otherwise, the receiving clerk
introduces the part’s information into the system to
update the status of the parts within the D.C. If the
paperwork is missing key information or the
information is incomplete, the receiving clerk has to
escalate the issue to the purchasing department
contact the respective vendor for the correct
information.
After the system has been updated, parts may follow
three distinct courses of action. If the part is flagged
by the system, the receiving clerk relays the
respective paperwork to the inspection manager. In
the first scenario, the parts do require inspection, so
the paperwork is returned to the receiving operator
who will move the parts to the inspection area. The
inspector will then determine if the parts meet D.R.
quality standards. Once the part has been inspected,
the inspector returns the paperwork to the receiving
clerk who updates the status of the parts as “InStock”. The inspector proceeds to move the parts to a
staging area where they wait until a 495 is available
to move the parts into stock. In the second scenario,
the system flags the parts for inspection, but
Inspection clears the parts without inspection. In this
case, the vendor has demonstrated quality to D.R. and
only randomized inspections are necessary as deemed
fit. In the last situation, parts information has been
updated to the system, and no inspection is necessary,
so the paperwork returns to the receiving operator.
The operator attaches the cleared paperwork to the
respective parts, and the parts wait for a 495 to move
them into stock.

Figure 4: Current State of Distribution Center.
The team investigated the reasoning behind the
process followed to receive and put-away material.
The clerical tasks were separated from the manual
receiving tasks because of Labor Union policies
within the distribution center. The estimated putaway cycle time starting from receiving was
assumed by the D.C. personnel to be within 1-3 days.
However, this information could not be verified due
to the lack sufficient data points from the design
process. Although the data points collected were too
few to make reasonable assumptions, the team and
the client agreed to focus the improvement process in
reducing distance traveled by parts, the number of
times parts were handled, and the number of steps in
the process.
During the analysis, the team discovered two types of
flow. The first flow consisted of paperwork that
travelled from the receiving station to the receiving
clerk. The second flow involved the movement of
parts, which could move from the receiving area to
stock, to the inspection area, and/or to the staging
“move-to-stock” area. Based on this information, the
team identified six stages for the receiving process:
Receiving station, Receiving Office, Inspection
Office, Inspection Station, Move-to-Stock Staging
Area, and Stock. However, during the course of this
project, a second person was placed inside the
inspection office to perform the responsibilities of the
receiving clerk. This addition to the inspection office
simplified the flow of paperwork between the
receiving operator and the new receiving clerk since
they are adjacent to each other.
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PROPOSALS
There are certain aspects to a Senior Design project
that need to be implemented to guide a team in
achieving a successful final project.
When
brainstorming solutions to problems, it is important
to have as many possible alternatives as possible. By
observing the interactions and amount of steps that
occur throughout the receiving and put-away process,
it was clear that having many options that decrease
the amount of material handling interactions an item
experiences would be beneficial to define solutions
fit for D.R. The primary issue with the current state
was there was the lack of one-directional flow. Time
was wasted in back-tracking, multiple handlings of
the paperwork, and extensive waiting periods. There
was too much dependency on the office from the
495’s to receive directions on the paperwork to
determine the proper placement of incoming parts. It
became clear, that if a streamline process was
developed where the amount of touches was reduced
and parts spent less time sitting in staging “move-tostock” locations, then money and time would be
saved.

+1. The addition of an extra person on the floor was
seen as a negative aspect. Everything else was either
equal to the current system or just slightly improved
which earned this option a grade of +2. The option
of moving the quality office to a different location
was not a very viable option because there was not
much change and the grade was a -1. Another option
included removing the quality office and moving
inspection to the move-to-stock location achieved a
low score due to a poor grade with respect to the ease
of implementation and acceptability criterion.
Overall this proposal earned only +1. The next two
options earned much higher grades and seemed to
offer beneficial improvements to the current state.
By switching the inspection with move-to-stock a
more condensed footprint can be observed.
The best choice was taking the last option and adding
an extra person to help in the receiving office. D.R.
did not want to increase the number of available
operators, so proposals that included an extra person
were rejected even though additional resources were
hired afterwards. The best proposed option by the
team was rejected, and Dresser-Rand chose to go
with the option shown in Figure 5.

It is important to have an objective method to analyze
the overall performance of an idea. The team
developed seven potential solutions and eight
categories that would serve as the selection criteria.
The analysis was performed using a table that uses a
very simple method of plus, minus, and equal. A
“plus” means an improvement from the current state,
a “minus” shows a negative change, and an “equals”
indicates no change from the current status. A
summation of the marks provides a numerical
analysis on the performance of the proposed options.
The list of eight criteria is comprised of cost,
minimization of footprint, number of touches or
steps, ease of implementation, ease of part tracking,
visibility or aesthetics, acceptance by floor workers,
and extra space. The acceptance by floor workers
was an important criterion for the team due to the
friction experienced between management and floor
personnel. It was the hope of the team to develop a
plan that would be accepted by the personnel
working in the altered location. The following
describes the options and the negative aspects to the
change. For all of the proposed changes there was a
cost associated with each proposal.
The option of removing the quality office had
difficulties concerning acceptance by workers and
ease of implementation. This idea earned a grade of

Figure 5: Selected Implementation Design
KAIZEN EVENTS
The team performed two separate Kaizen events. The
first one was held during phase one of the project.
The main goals were to reduce number of steps in the
process by one, decrease walking paths, and
implement a visual management system. The
objective was to eliminate the move to stock area in
order to achieve the established goals. The team
worked with two 495 workers to identify possible
ways to remove the staging area. During the event all
parts that were waiting to be recieved were marked
with a different color based on the date they were
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unloaded frmo the truck to the D.C. The objective
was not achieved, but the team was able to
demonstrate how visual management could be
implemented and how it could aid in managing
trouble parts. During the second kaizen the team
again aimed to eliminate the move to stock area.
Even though the staging area was not eliminated, the
team performed an analysis on parts that have been
sitting at the receiving station waiting on paper work
for more than three weeks. The analysis helped to
identify potential causes of the delays in submission
of the required paperwork. At the same time the 6S
audit was performed at the inspection area. D.R. took
the reponsibility to do the 6S event itself and prepare
a plan to resolve the issues uncovered by the audit.
IMPLEMENTATION PHASE
Based on the knowledge and lessons learned from the
kaizen events, a new implementation plan was
proposed. The kaizen events uncovered a problem
that involved all the unaccounted parts and tools that
were delivered to the D.C., but remained on the
receiving floor for months at a time. Parts being
unaccounted for were usually due to incomplete or
incorrect information handling on the vendor’s side.
The new proposal aimed to visually clarify the flow
of material. In the current space where ring skids sit
around in no particular order, five large areas are
sectioned off for the five days in a working week.
Starting on Monday, when a part is delivered it is
placed in the Monday holding area. This idea was
developed to begin enforcing a first in, first out flow
policy of the parts that arrive. As the week goes on,
parts may only be placed in the respective day they
arrived. If there problems due to the vendors, a part
can be moved to the “trouble rack” where it will
serve as a flag for an operator to take extra care and
get that part processed. (Figure 6)

Figure 6: Adapted Implementation Design.
This system was projected to help Dresser-Rand
adapt lean practices by taking incremental steps of
continuous improvement. Initially, the proposal was
well received and targeted for implementation.
However, the client reviewed the adapted plan and
proposed a counter-proposal (Figure 7). The counter
proposal focused on switching to a gravity-fed rolling
conveyor system, but maintaining the visual
management component of the adapted plan. The
project then focused on, creating an action plan to
make a rolling conveyor system work in the
Distribution Center.

Figure 7: Counter-Proposal adapted to the D.C.
KITTING SYSTEM
The current kits were made out of wood and
assembled in the D.C. Then they are packaged with
parts and sent out to the assembly floor to be put
together. In an effort to save time and provide a
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more organized format, three aspects were proposed.
First, collapsible kits were researched and were
shown to be ideal for saving space and time, while
maintaining the rigidity and dependability needed on
a daily work day. (Figure 8)

Figure 8: Improved Kitting Design.
Dividers were created for the kits to provide a better
organization of parts. The dividers offered a method
of grouping similar parts for particular stages of
assembly. This grouping of like parts also aids in an
easier inventory procedure for the assembly workers.
To help make checking inventory even easier the
inventory travel sheet shown below (Figure 9) was
devised. It graphically illustrates each compartment
of the container along with space to denote what parts
should reside in each compartment.

Figure 9: Proposed Organization of Parts in Kit.
During the testing phase of the several DR employees
from other departments commented on how much
more efficient the new collapsible kits appeared. The
employees requested paperwork and specification
sheets on the kits in order to present similar requests
for other departments throughout DR. Most
importantly, workers in the distribution center as well
as assembly seemed very receptive to the new
collapsible kits.

CONCLUSIONS AND RECOMMENDATIONS
The team followed a traditional lean methodology
throughout the duration of the project. The first steps
taken involved going to gemba, where the work is, in
order to understand what the current state of the D.C.
at Olean. The team also used a combination of flow
diagrams and metrics in order to envision possible
flow alternatives that would improve the current state
at D.R. Ideally, the team wanted to capture real time
data concerning the flow of materials, but due to
limited resource availability and an upcoming switch
of warehouse IT management systems, the team
worked with D.R. to find alternative metrics for the
flow.
The team’s initial approach aimed to reduce the
footprint of material and paperwork travel as well as
eliminate the number of wasteful steps in the current
process. The original plan at the end of Senior Design
I focused on a phased approach to reduce key staging
areas through the use of Kaizen events. As a key
principle of lean, it was important to get the operators
involved in the development of possible solutions. It
is important to recognize that the role of the team was
not to create a solution to DR’s problems, but to start
asking the right questions that would lead to
collaborative improvements. Similarly, the team
chose a Kaizen approach to the implementation
process because gradual changes would have a great
contribution to the D.C. and would be more
appropriate since D.R. is still in its early stages of
lean implementation.
Each kaizen focused on 2-3 goals that the team
wished to concentrate on based on the metrics that
had been developed and their relationship to the
customer’s needs. The first kaizen allowed the team
to create awareness on an issue that had become well
accepted in the D.C.; parts with missing paperwork.
Through a color-coded system and the help of the
operators in the receiving area, awareness was made
that there needs to be a better approach to resolve
problems with parts that have missing or incomplete
paperwork. The following kaizen events mimicked
the previous approach by involving the operators in
the brainstorming process of solutions or small
improvements that could be tested in the distribution
center. Each kaizen had to be prepared according to
the goals that were targeted for the specific event.
The series of kaizen events led to the creation of an
improved implementation plan that summarized the
input from the operators, the lessons learned from the
events themselves, and the introduction of visual
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management as key component of a new process
flow for D.R. The proposal was then presented to the
client and consisted of the following modifications to
the existing flow. The new proposal suggested
marking the current receiving area with colored lines
to simulate traffic lanes. The lanes would involve
simple electrical colored tape in order to minimize
any costs to D.R. The lanes would purposefully
create a structured flow of how pallets should be
received. Ten lanes were proposed where each day of
the week would be assigned two lanes with a total
capacity for 24 pallets that could be modified
according to the customer’s needs. Parts could only
be placed in the lane that represented the time they
arrived at the D.C., if the part had remained in its
same position for a week, it would be placed in a
trouble rack area. The trouble rack was the second
major suggestion. It would serve as a visual indicator
that there are parts with missing documentations.
Parts in this area should be investigated for quality
control and inventory purposes.
After several reviews of the new proposal, the client
rejected the proposal, but offered a counter-proposal
of a new flow process. The client’s proposal
suggested the implementation of a T-shaped rolling
conveyor as a solution to standardize the flow. The
team proceeded to develop a full and detailed
analysis of the costs of implementation, FIFO
policies, standard work, and escalation policies that
would be needed to support the new proposal were
created. The team also created a visual system that
would tag parts moving to inventory with yellow
flags and trouble parts with red flags. The flags
would serve as a visual cue for the operators to easily
identify the proper placement of these special pallets.
All inventory and trouble parts would be time
stamped to support a FIFO policy.
The team’s recommendations to the client remained
to perform a full safety and risk analysis concerning
the implementation of a conveyor system. The weight
of pallets that would be placed in the conveyor
system could reach up to 2000lbs, which creates a
major concern to operator safety. Additionally, the

creation of escalation policies will be crucial to the
success of the new flow because it will create not
only proper communication protocols during problem
situations, but also it will define appropriate courses
of action depending on the severity of the situation.
D.R. should continue to foster lean as a core value of
further improvement strategies and strive to have
operator help co-develop solutions to improve the
flow.
FUTURE WORK
The team provided the clients with a base for
standard work procedures and escalating policies.
Moving forward with the conveyor solution the client
needs to perform significant amount of work in
understanding, evaluating and communicating these
policies to entire D.C. personnel. The policies and
procedures are to be updated and finalized. Fully
implementing rapid problem solving policies will be
the key element to enable a successful single lane
flow. Optimal conveyor configuration needs to be
finalized and engineered taking into consideration
safety regulations. Also there are several items such
as portable workstation for the receiver, small parts
bench, visual controls in receiving and inspection
stations that need to be decided on and completed. In
addition the kitting standard work procedures need to
be confirmed and associated visual controls should be
implemented.
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