1. Innovation Management and Operational Strategies

A Mathematical Model for Suppliers' Evaluation and Purchasing Spare

Parts (A case study: Ferdowsi Power Plant, Mapna Operation and

http://www.journal-imos.ir

Repair Company)

Alireza Rashidi Komijan*!, Ahmad Masoudifar?

'Department of Industrial Engineering, Firoozkooh Branch, Islamic Azad University, Firoozkooh, Iran.
*Department of Industrial Management-Production and Operations, Electronic Branch, Islamic Azad

University, Iran.

Citation:

Rashidi Komijan, A., & Masoudifar, A. (2021). A Mathematical Model for Suppliers’
Evaluation and Purchasing Spare Parts (A case study: Ferdowsi Power Plant, Mapna
Operation and Repair Company). Innovation management and operational strategies,

1(4), 383-402.

| Received: 12/09/2020 | Reviewed: 17/11/2020 | Revised: 06/12/2020 | Accept: 24/12/2020

Purpose: One of the most important issues in supplying equipment and managing spare parts for power
plant industries is evaluating and selecting suppliers and assigning orders to them. The aim of this study
is to achieve a comprehensive model for ranking the suppliers, classification the parts, evaluation of
suppliers and optimal allocation of orders.

Methodology: For this purpose, in the first stage, the indicators of supplier's evaluation were determined
and weight of evaluation indicators calculated by taking opinions of experts and using Group AHP and
Minimum squares techniques. Prioritization and grouping of parts were done by sampling the Kraljic
matrix and the priority factor of each part was determined. In the second stage, by using the Topsis
technique, the rank of each supplier in terms of supplying the potential parts was determined. In the third
stage, the design of a mathematical model of planning the correct number zero-one was considered. The
function of the target is to maximize the value of the purchase, and include the restrictions of zero-one
planning, limited budget, and management policies. GAMS software was used to solve the model.
Findings: The results show that determining the group for each part, considering the two dimensions of
supply risk and the vitality of the part, provides a suitable management tool for equipment supply
management and using the zero and one integer planning model, a suitable method for order allocation
problems. It is in the field of spare parts and the structure and components of the objective function and
constraints can be changed according to the type of organization.

Originality/Value: The TOPSIS technique properly combines the weight of evaluation indicators and
expert opinions about the suppliers of each component, and the results can be used with confidence in the
design of the mathematical model.
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Table 2- Matrix of initial pairwise comparisons.
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Table 3- Weights calculated for supplier evaluation indicators.

Q P 0O N M L K ] I H G F E D C B A .l
AN NF Y [N [N X Y Y Y Y Y e Y e F a3 . 59
JEONIY N Y A e

asls

Serdl)S ol 31 0alitinl L @Y (ol gl et 1oy o8

2 Nl 4239 Cudgaste oylged Cenla ] caucuglyl o i lin arass jo NSSL ola, eSS
(sl @olo 55 Sy Dlalad o b)lau ogeas ;0 ¢ 950 (pl bk 105,50 U le (3l amass g (gasle;
WD g (Godd ) 45,5 el s astin o) 0,90 G o el JI B A5 Sla b law gm0 4 el p3Y ol sl

saBoolinl byl (004 ) Cgar comlin (39 (et 9 VIS (G (1 Sadl)S L ile 51 g ol 5o
MBI pols S ppie 10 Wilgs o uglgl a0 SaS 3 09dle /Bl (soudins g 358 Libg, 5 oslissl .l

s57ee 5o A aal® 0 VI ags Lo 5 (BBl j5mme 50 (reli Sy dms 90 (50l Syl Ghagh 5
10,8 el b aBes wlide sy0e Sl am slacl acile gl Ll oalad I a8 (goges

S olabad w3 5 o B0S el byl gz 25l Jos

» el adg e b adg wie S b ads Gy, 4 Boads Aol le
3,lad ad g b dolol wilgs o Db aslol wilgs Db aslol wilgs D9l o ABgia O
\ \y I\ Y a )LMA‘

555 o 3l YIS 4 a5 0gs Sl az )0 YL S ams oo lad g w3 VIS 2 0 Sl ae
39 6yl A 0,8 o 3l Y & oS o5 Sl ax 0 (il U s pdy Sl Lol g0y sadss oS

YRRV

£555 135S 31 ) SIS s b Ll 1008 s (g0 (6 5Lail @ 455 b 5 el S

L) ol (b 51 odadgs wliio b g o pans oyl Sl (68050 5 YIS (el (3092 2 yloj ol s0usiS oyl
L) o e B i)l ,o |y OISt calises LYo & b g o0gr o le; o] mels a8 oY sy (4 5Ll

Dy e ateie Akt el LB Slol 4 g anslas ol ISt g o] pels a5 Lo VIS gl () 5Leel

! Logarithmic Least Squares Method
2 Eigenvector Method
3 Approximation Methods



F 3
C A (|2‘}
l} H Ca Coa IS E e o)
~ Ya¢
0 4.5 9

LGRS o ile -V S
Figure 2- Ranking matrix.
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Table 4- List of goods under review along with information related to supply prioritization.
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Table 5 - Assignment of rank to each supplier in each index. ')
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Table 6- Normalized matrix to scale the decision matrix.
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Table 7- Weight normalized matrix.
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Table 8- Matrix for calculating ideal points.
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Table 9 - Table for calculating the distance from ideal points.
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Table 10- Results of calculating the relative proximity to the ideal.

JTo.\il b oo (S0

- /BYYY Cla
ARG Clb
< JEVNE Clc
NAGEL Cld

FeVY_YAY 1avan ,f o)LoJ:J /\ 0,99 IGL&.LQ-C duéxﬁl)jd)jlji Co e

P aaS et g asiS gueas, —F

il pe s JToaul b s (0035 (o (olasl 3 S 15 438 (s 9 baly 35 (gaiudd, g bylys
ol 00,5 (G0al5) VY Jgu b laayiS g on

Table 11 - Supplier ranking.
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Table 12- Allocation of supply orders to suppliers.
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