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Department of Industrial Engineering - Qptimization of Rubber Pallet Transportation

Introduction: Details of the Design: » Here are the assumptions made before building the simulation model [ = P ] o 13 1=

Michelin is the worldwide leading manufacturer of tire in the world $ Plantis operating 24/7 -
. . . . m 1)C t System Model foatabiil : PR
and possesses 3 plants in Nova Scotia. However, this project will ) Current System Mode ‘ 1) First Recommendation:
- £* No break time for operators
only focus on the Granton facility.

Use only 4 forklift and new storage policy policy

(3 Mo break time between shipping order
2 One outflow pathway

CAO - CA1 (Granton, NS)

e Semi-finished rubber

Cost of Current System

#. The type of the trailer is neglected Machi AT Cost

Forklift Lease CAD 66,000.00

w-  Neglected machine failure and maintenance (MTTEMTBFEMTTR) Maintenance CAD 102.454.00
Labor Cost

* Passenger and light truck tires

* Tire membranes
* (CAO and Return Centre

CA3 (Waterville, NS)

* Truck, earthmover, and over
the road tires

. . . -—|.|_|.I l
* Metallic tissue manufacturing ~ I

Employee Wages CAD 1,445,000.00
---- Total Cost CAD 1,613,454.00
OOOOO Cost of New system
nssior vt Machinery Cost
e e = Forklift Lease CAD 52,800.00
o/ 28 0y - 000 R T et Maintenance CAD 81,963.20
e || BELT EES )RR s Labor Cost
Figure 1: Map of the three Michelin Plants located in Nova Scotia Figure 3: Simulation model of current system using FlexSim SR conan | | R o S o gﬁi' srorir Employee Wages CAD 1 ,105,000.00
l
Project’s Objective: The tire company always looks towards flseptember Production Time (Days) -(I;%t:tl g:\ztng for First Solution Céi;igg,ggggg
innovative solutions to improve sustainable mobility and stay e
ahead of its competitors. Hence why, In this project, students will 23_71- 2) Second Recommendation:
focus on improving the transportation process of semi-finished Use 2 AGVs 2 shiobing operators. 2 aeneral operators
rubber within the Michelin warehouse by trying to implement 2) Solution 1: Eliminate one Forklift operator Figure 4: Process Map ! PPING Op <9 P
2:::1?;2??:tteesc’zgtzlﬁ]gliﬁeiusci?n as AGV or AS/RS system through e, QUG Time of Forits |¢-¢gemianUEUing Time of Each Machine et Average Work_in_progress Result
. J . Forkiit 1_Machine A B 6858 Dlulm:e; Jﬁm " FI;:IIH;”T['; Vachine A B 0.12 hlpplng Efficiency -0.836% Discount Rate of Capltal 5.61%
Design Process: 2 e 205 R it e 014 toring Efficiency  -8.174 Cost of Capital CAD 778,000
. Step 1: Analyze current shipping and storing process to ::::EQSELED i;: el 2500 Forkift3_Machine D_ 0.0 rotal P Inflows
identify waste. ot Shopi 35588 QueteD 22405 Forind_Shpprg_ - 035 0 _a_ rocess -0.836% Savings per year from reduction of
ot W w ) o S, 0 — Efficiency employees CAD 340,000
e ' { g N Cost Efficiency &} Savings per year from reduction of
e oratore 2 forkift 3) Solution 2: Zoning Method ‘;‘)’L‘;'f':cfws CAD 101,70
= for the E‘)or the Result: Zoning System with Current Sys Zone __Capacity " AGV Maintenance cost per Year CAD 50,457
— ST shipping — - tem - Segway initial cost CAD 11,000
process process . Resulte
* " a5 NPV (Net Present Value) CAD 1,461,866
. fig;ﬁli;t] %)ﬂerllrgtg; éalgt%s} e|oSa!Itettosthe RR (Internal Rate of Return) 48.8%
1 closest available rack Result: Zoning system with New System ' : : ROE (Return on Investment) 125.29%
hipping Efficiency 0.633% : ., Payback Period (years) 2.21
« Shipping operator takes pallets toring Efficiency -7.580% ;
2 from the storage rack to the truck. ity JotE I ST Yet-X XM S i i T 14 T 0.633% .
231610/:- TG I T R R R Ll Pl Conclusion:

Figure 2: Layout of the storage and shipping department

. Step 2: Analyze data of current process to identify queeing
time of each item’s production.

Based on the results from the different simulation models,
the best option that will optimize the transportation

_ _ , 4 of AGV| Num. of Workers fProcess at a high efficiency would be using 2 AGVs and 2
« Step 3: Creation of new storage policy (storage by zone) g - general workers including the new storage policy of the

and removing the current one which is based on first in / first oo Case 1 4 4 zoning method. Despite case 1,2,3 having a better
out. = . s N
rocess efficiency rate, case 4 has more significant
« Step 4: Creation of first proposed solution consisting of Case 2 3 3 iF;nprovement on C)cl)st saving °

reallocating resources and implementing new storage policy B Case 3 5 3
..................... X

using FlexSim.
® Step 5: Creation Of Second SOIution Set by implementing CCQ:E;‘E[F; :n;]- $0.1011 $0.1011 .52.1,:.'1?[* 5-:.-;:-'_ Cost Save (Million &) 50.1011 50.1011 50.1011 50.44107 Case 4 2
AGV'’s in the system using FlexSim. » For Case 4, one worker is using a Segway
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