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Required number of spares for each type of equipment
Provide optimal uptime for a given service level
Optimizing the distribution of excess and required
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 Objectives
  Provide CBS with set of tools to make decisions on:
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How is it done? 
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Model 1: Identifying the Spares

Model 2: Determining the Uptime 

Inputs and Outputs :

Impact Recommendations
Improved Methodology

These set of tools provide CBS with a defined set of methods to

make the required decisions, which leads to reduced randomness

and promotes consistent decision-making.

Major Cost-Benefits 
By re-defining the equipment fleet size, it will lead to reduction in

annual maintenance cost and capital acquisition cost.

Canadian Blood Services (CBS) manages the national
supply of blood products across all provinces and territories,
excluding Quebec. 

To maintain the desired blood collection target for each site.  
CBS currently stores an excess fleet of equipment spares to
avoid any interruptions. 

Canadian Blood Services intent is to determine the optimal

number of equipment that should be allocated, to maintain

their operations and blood collection target without causing

any disruptions. Purpose:  Is to validate the numbers obtained from model 1 and simulate the


equipment behaviour to obtain overall uptime of a clinic. 
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Model 3: Optimizing the Distribution  
Linear Programming Model 

Why? 
We chose finite machine repair (MMSN) because it considers
failure rate, service rate, and service level to determine the
optimal number of spares required, which ensures efficient use of
resources and minimizes downtime for the equipment type.
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Goal : Minimize the cost of shipping equipment type
k from region i to j 
Constraint 1 : The number of equipment shipped
from region i to j can not exceed the amount of
inventory available in region i.
Constraint 2 : Ensures that a fixed cost is incurred
whenever equipment type k is shipped from region i
to j.

FMR

Ensure RAM database for equipment tracking is being

updated properly. 
Utilize the "Bedding Model" to find the required number

of equipment. 
Use the provided tools when acquiring new equipment. 
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