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« Canadian Blood Services (CBS) manages the national MOdel ] Iden'l'i'FYing 'I'he Spq res Inputs and Outputs :

ly of blood product | ' d territori
supply of blood products across all provinces and territories, Why?

excluding Quebec.

We chose finite machine repair (MMSN) because it considers -

g TO maintain 'I'he deSired bIOOd CO”eC'I'ion fdrgef 'For eth site. -Fqilure ra-l-el Service rq-l-e’ and Service |eve| to de-l-ermine fhe

CBS currently stores an excess tleet of equipment spares to optimal number of spares required, which ensures efficient use of o

avoid any interruptions. resources and minimizes downtime for the equipment type. FMR
ViIC \4

« Canadian Blood Services intent is to determine the optimal

number of equipment that should be allocated, to maintain MOdel 0. De-l-ermining -I-he Up-l-ime Model 3 Op'l'imiZing 'I'I’]e DiS'I'riI:)U'I'ion

their operations and blood collection target without causing

any disruptions. Purpose: Is to validate the numbers obtained from model 1 and simulate the Linear Programming Model MIN:Z = ) DG.jk)» ) X(ij k) + ) Y(k) * F(i k)
equipmen’r behaviour to ob’rqin OVQFG” up’rime O'F a c|inic. GOCII . Minimize .I.he cost O'F shlpplng equipmen.l. .I.ype C(i,j, k): Cost of shipping equipment type k from regioni toj
. . . X(i,j, k) : Number o are parts of equipment type k shipped fromregionl toj
Objeci'ives How is it done? Bquipmentaster k from region i to | o fepareparts of equpmenttype K shipped Jromred j
pm ] . . Y (i, k) {1 if equipment is shipped fromregionito j
. . - Eqmpmentinstnce - cqStuName: String ClinicList Constraint 1: The number of equipment shipped ' 0 otherwise
Provide CBS with set of tools to make decisions on: cqSngMTTF. Singl P S
insSaName; Srng qSTTR: Snge e g from region i to j can not exceed the amount of Subject to:
« Required number of spares for each type of equipment e s e  C_MTTF: Doubl , , , o . N | |
P d I .F I I - insSngMTTR: Single | - insLstEquipment: Collection > -E_:{qmnuble Intege InvenfOI‘y qvqllqble n reglon l. _ZX(I'L k) +EX(LI,k) = R(I, k) B E(I,k)
° 1 1 1 I I - insIntNextFail: Integer - insCounter: clsCounter T m ) .mum: nteger ) o
reviie(s erphnell Rline iel? @ ENEh seirvies eve - insNextRepair: Integer L ioment: Collosion Constraint 2 : Ensures that a fixed cost is incurred MxY(i, k) = XX (L) k)
. o« o . . . . AddInstance(objlnstance: clsEquipmentInstance): void
« Optimizing the distribution of excess and required o : k) — - lable in reaion i
s(intDay: Integer): Integer + Get'Total(): Integer o _— . . . . . E(i,k) — Number of equipment type k available in region i
+ GetANewRepair(intDay: Integer): void + GetAvailable(intDay: Integer): Integer Eqﬂjdigngiifz;hf:ﬁ Whenever eqUIpmenf .I-ype k IS Shlpped .From reglon I R(i,k) — Number of equipment type k required inregion i
eq u i p men -I- + Anlnstance(intListindex: Integer): clsEquipmentInstance P ) .
+ Genertaelnstance(Optional intNum As Integer = -1): void 'I'O ].

Selection Panel Results
Shaker 68 0.006 0.438 095 StJohn can send 2 pieces of Shaker to Dartmouth
Complabs Bl 0.026 0.210 0.95 StJohn can send 4 pieces of Complabs to Dartmouth
Carescape 31 0.009 0.306 (o5 Dartmouth can send 3 pieces of Carescape to Stjohn
Timer 101 0.006 0.508 0.95 Source can send 3 pieces of Shaker to Dartmouth
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Distribution Center Spares
Medical - Equipment Allocation Tool IT - Equipment Allocation Tool \
il Apr 2,23 7:10 PM Shaker 68 3 166.0 0.006 0.4375 095 0.005 3
 VanOakSweet 0 Winnipeg : T : S e oo oxcm oo it B
3 Apr 2,23 7:10 PM Carescape 31 B 1148 0009 0306451613 095 0.009 3
4 Apr 2,23 7:10 PM Timer 101 3 163.0 0006 0507920792 095 0.004 4 ) ° °
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These set of tools provide CBS with a defined set of methods to
updated properly.

make the required decisions, which leads to reduced randomness Hillier, F. S., & Lieberman, G. J. (2015). Introduction to
« Utilize the "Bedding Model" to find the required number

Spares .
|mpac’r Recommendations Hillier, F. S., & Lieberman, G. J. (2015). Introduction to
Improved Methodology . Ensure RAM database for equipment tracking is being operations research (10th ed., pp. 318-356). Mcgraw-Hill.

and promotes consistent decision-making. operations research (10th ed., pp. 706-708). Mcgraw-Hill.

Transshipment Simulation Major Cost-Benefits of equipment.
l By re-defining the equipment fleet size, it will lead to reduction in e Use the provided tools when acquiring new equipment. lcon made by Freepik from www.flaticon.com
a annual maintenance cost and capital acquisition cost.
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