Production Cost Savings

at the

Washington Post

Project Proposal
OR 680/SYST 798

February 17, 2011

Thomas Kuklinski

Timothy Smith

Ling Wu

Vladimir Zivkovic
[image: image2.png]WES | Task Namo |Semen |l St [ e [prececsssee | 2011 | Fobruary 2011 | March 2011 12011 201
3113 16 19 1128 18] [5[27150]2 {5 |6 [ [ 7 2017128 1 14 17 H0[13146/48/22125 1281 3 L6 |8 [i2[is 1o/ 212713013 L6 [8 izl

g 7] wash Post Materiat Handing rojoct Tdws Ttz s _
2 A Project Management 2o Thatzm FsEM —_—
i Group Formaton Haws Thatazm weazzim —_—
R Understoning revous ot esm norls 21 days T 12711 Vied 22311 ———
5| iz i Customes terview Toay veazant weazam
e | tans CevebpWeschecie Sds Tu200n1 e 2041 5
7| s Develp Eaed Vate Avgronch dw wennem Tanzn s
8| 145 Projoct Reporting and Documentation Gdos ThaziOM FsEM
8| e Frtien Detrton S Tunom Tanzm s
0| ez Proven Scope S Fronen wed223n1 8
I ) Proct roosal G Tuznom muanzm s
1164 ProgpessRepors Oy TusnonTha3nont e
1169 ProggessReports e Tusnem Tanen 12 Ya
1165 OryRun #1of P Preserttion Odays Tuszent Thuaont 13 s,
1168 Ory R 201 Pt Presertten e s Tussn 14 o
1467 = Earned Volue Reporting Gdoys Mon228M1 Fri a2
11671 Eared Ve Reporg Oy wen 2ot en 220m1 7
11672 Eamed Ve Repori Oy s T3t 17
11873 Eared Ve Repor odys Frazam 18 Y
1168 ot resertatons odye Fusent 153 5

12 Model Design

121 anstysi of Ateratives. Frianen1 | wed 2231
122 Devlop Concept of peraions (CONGFS) Ta22an1 Tueann
123 Develop Reqreerts Weasant| Trusnant
pH odel Development Haws FiImA ed szomt
131 Consruct it Model Sawmsn Sdeys Fsnimt| Trusnznt
132 Convert Strawmanto ARENA Hodel T0days P3Gt Tru3mint
133 tegrte il Busiess Rules Seays  Fiannt Taaant
134 Revise Business Fuses Sdeys  Fagnt Thasnant
135 ModelRefenert ey Faansnt wedsnont
[ Wams ThuInTAT Tue 328t
141 Outa Seection Seys Thasnznt | weasoant
142 PreProcucton Anabysisand Cleansing 20eys Thusant | Fasosnt %
143 ot Ay Baays Tueanant Tusansnt
45 © Customer interaction Tdms  Fa4AM Mon srsMt
151 bl Customer gt on ol Sdeys  Fraent Tueanant
152 Apprave CONGPS. oy Fasnt  Fasnnt
153 pprove Requremerts Saeys  Fianmt Teasnt -
154 Busiess Rues Reviews Tdays  FidBt Mondnent

Th 081 11

BEEEEBCERE

BEEEEEES




Department of Systems Engineering and Operations Research

George Mason University
Fairfax, Virginia
Table of Contents
1  Problem Description
3
1.1 Background
3

1.2 Problem Statement
4
1.3 Stakeholders
4

2  Preliminary Requirements
5
2.1 Project Requirements
5
2.2 Functional Requirements
5
2.3 Performance Requirements
6
3  Technical Approach
6
3.1 Process Analysis
6
3.2 Data Collection and Analysis
6

3.3 Model Selection and Construction
7
3.4 Output Analysis
7
4  Expected Results
8
4.1 Simulation Model
8
4.2 Graphical User Interface
8
5  Project Plan
8
5.1 Project Schedule
9
5.2 Project Deliverables
10

6  References
10
1 Problem Description

1.1 Background
In the fall of 2010, the Washington Post requested graduate students from the Department of Systems Engineering and Operations Research at George Mason University (GMU) assist their Springfield, Virginia plant with determining an efficient method to produce cost savings in the shipping and receiving operations.  The GMU team performed the initial data collection and process evaluation, which resulted in an excellent static throughput analysis by shift and function.  

The Shipping and Receiving Department at the Springfield Plant is divided into four work centers:

· Run of Press (ROP):  receives head sheets and jackets from press; ships palletized head sheets

· Materials Handling:  receives advertisement stock from dock; ships palletized jackets and collated ads

· Daily Insert:  inserts daily ads in jackets

· Sunday Packaging:  collates ads for Sunday paper

This year, the client would like to turn the static analysis into a more dynamic model.  They have requested a second team build upon the work accomplished last year by expanding the project to include a desktop decision tool that assists them with future planning and shift scheduling efforts.  

Our objective will be to maximize the efficiency of the Washington Post’s materials handling system at their four work centers in an effort to generate cost savings to the overall operation.  The Post prefers that we develop a simulation model of the material handling processes; however, they are open to other solutions and operations research techniques.  The team will collect input from the user in the requirements development process to determine the best approach to solving the problems in the current environment.

The previous team completed three main objectives:  process documentation, analysis of labor and analysis of material handling routes.  The current team has begun analyzing these products and will also use this as input during the requirements development process.

The previous team also presented their recommendations in three main areas to the Post:

· Labor cuts (implemented)

· Route simplifications

· Improved data tracking

Leadership at the Post has been reviewing the individual recommendations and implementing these in a phased approach over the past three months.

1.2 Problem Statement

The team objective is to maximize the efficiency of the materials handling system in the Shipping and Receiving Department at the Washington Post’s Springfield, Virginia plant.  The efficiencies that are gained are intended to reduce operating costs primarily by reducing the workforce required for each shift.  

Three of the four work centers employ two categories of the workforce:  mailers and helpers.  The Material Handling work center only employs helpers.  Mailers load collating machines with various advertisement flyers and inserts.  The helpers move the materials (e.g. raw materials, pallets) between work centers, storage areas and the shipping docks.  

The scope of this project deals with the movement of materials by the helpers only.  The mailers are not allowed to move materials and will be beyond the scope of the analysis. 

1.3 Stakeholders
The following stakeholders have been identified:

· Assistant Superintendent for Materials Handling

· Material Handling Work Center

· Run of Press Work Center

· Daily Insert Work Center

· Sunday Insert Work Center

2 Preliminary Requirements 

2.1 Project Requirements 
2.1.1 Our team shall develop a system requirements document. 
2.1.2 Our team shall develop a concept of operations.
2.1.3 Our team shall construct initial Strawman model.

2.1.4 Our team shall develop an analysis of alternative modeling techniques.

2.1.5 Our team shall convert the initial Strawman model to the selected model.
2.1.6 Our team shall perform testing and evaluation on the completed model.

2.1.7 Our team shall perform model output analysis to propose solutions.

2.1.8 Our team shall develop a Cost-Benefit Analysis for the stakeholders of the proposed solutions. 
2.1.9 Our team shall provide regular progress reports at time defined by the class schedule. 
2.1.10 Our team shall provide a final presentation and final report that includes all deliverables. 
2.1.11 Our team shall develop a website to publish all project documentations and results. 

2.2 Functional Requirements 
2.2.1 The model shall be able to determine the cost benefit effects of changing various input parameters on mailroom operations.

2.2.2 The model shall be able to accept a one week data set of production data such as labor, scheduling and route data as input. 
2.2.3 The model shall be able to allow users to manipulate input parameters through a graphical user interface (GUI).

2.2.4 The model shall be able to export data in the form of reports that captures data that will inform decision making.

2.2.4 The model shall be able to provide animation for the processes captured by the simulation logic.

2.2.5 The model shall output information such as cost and throughput that will be useful for cost efficient decision making. 
2.3 Performance Requirements 
2.3.1 The model shall be capable of handling exactly 7 hours per shift for each full-time or part-time helper.

2.3.2 The model shall be capable of handling a maximum of 5 shifts per week for each full-time helper.

2.3.2 The model shall be capable of handling a maximum of 2 consecutive shifts (up to 14 hours) per day for each part-time or full-time helper.

3 Technical Approach

3.1 Process Analysis

In the development of any model, it is important to obtain a strong understanding of the complexities of the system being modeled.  In the case of the Washington Post’s mailroom, this involves a detailed mapping of the flow of materials over the four work centers:  Material Handling, Run of Press (ROP), Daily Insert, and Sunday Packaging.  The four work centers handle the processing of newspaper head sheets and jackets from off the press and various forms of advertisements required for insertion or collation to make a finished product.  

The overall process involves numerous routes, material types, machines, and labor.  These four components interact throughout the four work centers based on extensive scheduling of both labor and materials.  In an effort to model this system effectively, a strong understanding will be required of how all of these interlocking components work together. 

Our approach for Process Analysis will be to first utilize the work done by the previous group, which provided a detailed analysis of the way this system works for the purposes of static analysis.  However, because our goal is for a more dynamic model, we will need to look further into some of the details of the system.  Once this qualitative data has been collected, we will be prepared to look at some of the data that describes our Process Analysis more quantitatively. 

3.2 Data Collection and Analysis

For each component (e.g. route, machine, labor, etc.) of the system we describe in the Process Analysis, quantitative data will need to be obtained. Fortunately, the Washington Post has recently employed a robust material tracking system (i.e. MTC), which will provide historical data on things such as routes and processing times. However, this system does have shortfalls and does not explicitly capture qualitative data on every component within the system.

For components not captured by MTC, we will rely on subject matter experts working in each of the four work centers to provide us with the appropriate estimates such as time, number of components required, etc. 

Lastly, labor data will need to be obtained.  They will provide us with labor “mark-up”, which documents the numbers of employees at the four work centers by type and shift.

Once all of the data has been collected, preliminary analysis will be conducted to identify gaps and shortfalls within the system.  Fortunately, the previous group has already identified some of the data that we should be looking at such as throughput of materials based on labor shifts.  This will be a good starting point, but we will need to go into more detail. We will look at overall throughput throughout the system based on labor, processing times, route times, and load.  Our goal will be to obtain descriptive statistics for each of the components of the system.  Our understanding of the system from both a qualitative and quantitative perspective will enable us to determine what type of model we should use to inform decision making.

3.3 Model Selection and Construction

Based on our knowledge of the system thus far and client expectations, it is very likely the model type we chose will be a discrete event model simulated in Arena.  However, as good analysts, we must leave this option open until we have a complete understanding of the system.  We will need to weigh the benefits of different types of models and how well our input data can inform them as well as what the client would like out of the model.

After model selection, model construction will begin. For the purposes of this document, we will assume that we have chosen an Arena simulation model.  The first stage of this development will involve mapping the system process to Arena modules.  This will be followed by further data analysis that identifies appropriate distributions based on the data that will best reflect the true nature of the system.  It is important to remember that this process is iterative and we will undoubtedly be revisiting the data collection phase during model construction.  Once the model is complete, testing and evaluation will determine whether or not it accurately models the true system.  Upon verification, output analysis can be conducted. 
3.4 Output Analysis

Output analysis will be a critical part to the success of our model development.  The model could perfectly portray the actual Washington Post system, but if we do not use the output data appropriately the work may be done in vain.  It is important during this phase to involve the client in reviewing the business rules.  At this point, we obtain specific feedback on the types of input parameters that we realistically have control over and how outputs such as cost and throughput react to their manipulation.  We will develop testable hypothesis that result in a better understanding of the complete system and strategies for improving it with limited resources.

4 Expected Results

4.1 Simulation Model

The goal of the modeling task is to have a standalone Arena simulation model that captures the interaction between all relevant components of the Washington Post’s four work centers.  The model should have backend logic that incorporates real data, both qualitative and quantitative.  The model should accept input parameters that are adjustable and should produce results that are understandable. The process logic and flow should be well organized, and precise.  The model should accurately reflect the system in a way that is useful to the client.

4.2 Graphical User Interface
In conjunction with the logic of the Arena simulation model, a graphical user interface (GUI) should be developed.  The GUI will allow for easy manipulation of input parameters such as labor scheduling and provide the ability to export data in the form of reports that captures data that will inform decision making.  Lastly, the GUI will provide animation for the processes captured by the simulation logic.  The animation will visually represent the processes that the client is so familiar with and add an additional layer of understanding to how the system works.

The goal is for the client to be able to update the model as exogenous system changes occur and play with input parameters such as labor scheduling.  This model will provide them with output data involving information such as cost and throughput that can be used to make decisions as to how best improve the cost efficiency at the Washington Post’s four work centers as the environment changes.

5 Project Plan
A project plan is a formal, approved document used to guide both project execution and project control.  The primary uses of the project plan are to document planning assumptions and decisions, facilitate communication among stakeholders, and document approved scope, cost, and schedule baselines.
5.1 Project Schedule
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The following task schedule is proposed in order to meet required deadlines.  The current team has developed a draft Work Breakdown Structure and initial project schedule.  These products will be used to baseline the project with the customer.  The schedule also reflects the various customer interactions that will be required to stay within scope.
5.2 Project Deliverables

The group's deliverables will include but not be limited to the following deliverables.
	Deliverable 
	Date 

	Problem Definition 
	03 Feb 

	Problem Definition & Scope 
	17 Feb 

	Project Proposal 
	24 Feb 

	Progress Report (1) 
	10 Mar 

	Progress Report (2) 
	14 Apr 

	Final Presentation Run (1) 
	28 Apr 

	Final Written Report 
	02 May 

	Final Presentation Run (2) 
	05 May 

	Final Website 
	05 May 

	Final Presentation 
	06 May 
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