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Performance Evaluation of MRP System
by Simulation

Masaru NAKAZATO and Masaaki YAMAMOTO

Abstract

Behavior of firms is now changing from the expansion of production scale
into the improvement of control technique.

MRP system is a production control system which attaches importance to plann-
ing, and it is recently attracting a wide attention as a system which utilizes com-
puter effectively.

MRP system has various parameters that determine system functions and they
cannot be set up properly without reflecting the actual production environment.

In this study we intend to develope the ways how to evaluate the perfor-
mance of MRP system and to set up the system parameters adequately by con-
necting MRP system with a production control simulator PROSIM.

This paper reports the results of simulation experiments on: (1) the com-
parison between control performances by MRP system and by human judgement
under a common production circumstance, and (2) the improvement of control
ability by selecting system parameters adequately.
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Fig. 1 Product structure
In the figure, each number on the outside of a

square or a circle is requirement quantity for
making one part in the upper level.
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Fig. 2 Process chart

The figure upper an arrow shows requirement quantity.
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Fig. 4 Difference of decision making flow by MRP system and human judgement.

G T2 CRUNIOFERBRAC OV I . V—22FIHLTCWADTY, ABKIZE
BREORBCOVTRZORIEBRYAATHCLrTED,

§3. MRP i X7 LODHEE

3.1 BRA&EEHE
MRP I B HEEHMCH 5 HMAEHEIFETINC L LS XERT 5, FHFRINAL
0o EHE $ & 5%, 1) HROHHEETREDB VT 1) EHEHEETFHNLET
FREFIRALTHBEFHLRT >
FHHRR,
1) Emesr
T=8(S:—S:-)+Q-T:-,
Si=aDi+Q—a)(Si-1+Ti-r) (1)
Fiu=8+T,
1) HEEHELeT v
Si=a(Dy/Ii-)+A~a)(Sis+Tiy)
T:=8(S:—8:- )+ 1~ T.s
Li=y(D/SH)+Q =71,
Fio=(Si+ Tl

(2)

W%,
T, S= (FEREBEER) HFRBGE
T, ={RR{E



pH B - IWAEY  EBRFIFEHHRESHR (B198) 153

L=
Fy="Tffl
D=8
a =YVHEH
B =M@ % PR3 5 e D HER
r =% TFHT 5 LOOTHEH
L=
ET,
3.2. MEEKBORE
WA ds\ s CoRod oW BB 2 AR st B R L 5, Chi v CHMFTER* RT3,
IPy=Iu-n+Ow—PQw (3)
SO, Je-n=tHEE
Ow=HREA+ - & -k
PQ o= JHe A R 3 | i B RY
1Py =18 HI BB LE
ZET. bL, IPy AR, TOBED @ MoMBIBRL S,
Lo L, EERERHFELTTELCBRIE L LTI D, RPhERAKH fodicit, FE
EMRYE LSBT ENEB LD, 22T, RO2MLEHNE LT hiidsd,
W WETFUREE Sy 7 > THLDOEL MBS,
S$S=2.0X0,, (4)
Lo CRDD, ST, g, XBENYO FRMEDERFLCH L,
@ KIADHE A BT Dl DR <, 7 » RBIL,
B=aXNQ (5)
TLoTRDB,
CCT, a=WTHLER
NQ =y 386 4 B 5t 8 i
&ET5%,
HMILEAEHE RQ W,
RQ=S+B (6)
THb,
33. #BEHX
MRP & X o CHAHMIMMPTERA T H IS, COMBERY DT $RE - FHilOYR L IIE
T, HiEe s MCEEDL LT -4 —E LTRSS, HEw » M, » oy F EHOKEE



154 (ME58. 3) v iav—vavicld MRP A5 ADMEEEFEE

ERIEROEHERMETHI LR L DD D,
MBoAFARBTB e, by XFEHEIE DOQ (Dynamic Order Quantity) ZEA L, RE
S HHi#: (Least Unit Cost) &R+ 5,

co+é(i—i)Q.- Uc-Ic
i=1 2

P(n)= Q (7)

TIT, GC=XER
UC=MR{r= A}
IC=TEM R T 1%
Q=RER (Q=Q+Q.++Qn)
Pm=nli%¥ LD TRIET S & & O R HM
T,
SD(TI)REZRVT, P MR/ D L 9Tl n % kD, nWilll% ¥ EbTCRETS,
34 fTHE
WO T LRI ERE, WRAOKLMEEEINER KL v A BERBM LTSRS,
CORBRICKH LTERDS L TET, X6 IDOEEEYY — K24 20 Fb+o ek bt
EiA—&— GEF) ElelT 5, ZOHHAEETHIT (Leadtime offset) & ¥4,
BITHFCHDRD Y — F2 4 23 WH, PHEH, BABRC L >TELTFO X 510@n
5,
@ BERBBHEEN v <A EREF LAV SCEERCRE >R o Mic(Fl45
DTY—Fz4 4k “0” ##ET 5.
@ HHBHOY —FxL a3 “1” ET5,
Q@ MALBIKRALAVCHHL, FEREEY - F& 4 2aHRE L,
LT=AL+(2X0a) (8)
CZT, AL=PHBAV—-Fz1 2
oa=FHEAY — ¥ & 4 AR FHx
LT=Y V&4 A
3.5. BYRMOEE
REME I EEGFR R E TOMTHMA S L bhhEdETtE s, LoL, COBMIITR
AR R EIRALC X 5 R DR b B0 RE L2 X h B S h b uligdriR e 5,
O LIcHRT & 5 BERBIREL % <=L, SihABE L 5l a @5 o L sl
THBo MRP YAF AL ST HT7— 7 AF -2 3 VOARRRVPUISHICI ZDCH T — 2
AT =V VOBRFEIA B L5 k), BEa X L ORIMUREFD C i cE D,



R B IUATES  BRBRETRPTRME (B19%) 155

ZDIBIEKD ERERT B,
D RBEINCH LT RBRIL B %5812 5,
@ 1 AOBERBMIC X b AAETT 50T, BE 2 CRRISHAEE Lo b
ROYIMFHREEY Fro 2 5,

36. k%S H
B b R RERPEROBALENOELXDERE e , FOBRREL5THS,

LL, TEABBIE IS > T DL AHBNIERTRE LD, ¥, §7-227-> 4
YTCDAMD 77K ECI D, BWROMhNRL EXGHOHBRBE LTS, 2L 3
eRE IR, LENMIHCETTES L5, WHHONE > 257 4 & BRI TORTI D
oSBT @BERMHAMEIR D AL,
a, 7EYAT A
® 1BOBRERBOT%HOEERY I r, FELTHEEYTS,
@ ED7-2AT—va vTHEEDAMRDS ATV BEICIIDEE Ty,
b. BESENEAH A
O HAOWEYHHOBEEETS,
@ HEHREZHHL T, EELEPECHRLEBET S,
18=1..,/PO, (9)
oIZC, L=7Em
PO=5tli# — #— (HF) &
IS=FEMULR
@ WERAMEKD LG v <A DIER R BT S,
@ BELUAMCHTIHINBREYETS,

§4. PROSIM-MRP o0&

PROSIM ¥ {2 b =343 v .« o205 ail, REHECHTSREYEHY MRP dH ey
FAPDRITHIEC L > THRFEXMGT D, LvL, v av—va vkt bicnicid, #
M@@%%%K%&dhf.Hﬂﬁﬂ@(Rﬁmummﬂ&Tbﬁﬁﬁiféc:5Lt@ﬂ%
Tétbmu,zo@9;?A%Evmﬁﬁkﬁﬁbkﬁbﬁﬁ%ﬁﬁéﬁﬁﬁé0,ﬁgsn

ZTDLF TN e 7 r—-%iR"T,
§5. MRP D RTFLEAMICLZEREAFTLORMES

RETIFRZ R 2FERETO PROSIM MERR (W OnDREM) & MRP w25 4
KIDRRELHB LI, WRIIEEDORFLHTH S 6 PO BRFC OV THF o7,



156

1.

Files

0): for Inftializing PROSIN
02: for Summary Table

O4: for Initializino MRP

03: for Connectina MRP system
{]: for Decisions Entry

08
07} PROSIM 170

First Penod Run

Second Perioa Run

(BB58. 3) Y iab—vavitlsd MRP vAT AW
SEIKO PROSGO
¥
ggztod Plan HR P
J @ > PROSIM
!
& @El
7 &”59
s:rcxzsdPlan MRP j ]
J @ =] PASIN
< j
v
Fig.5 General flow chart.
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Fig. 6 Variation of total inventory.
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Table 1 Performance comparison of MRP system
Total plant cost | Total order cost | Out of stock cost | I 12l period value of inventory
($ ($ ($ Cost ($) |Ratio to MRP
Student group. 7 45, 891 9] 823 22,364 4. 0 (times)
Student group. 9 43, 466 102 382 16, 363 1.9
Student group. 11 42, 332 37 339 12, 396 2.2
MRP system 40, 148 37 73 5,631
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Table 2 Efects of the Froward shift procedure

Period .
\‘ ) 2 3 4 5 6 Ratio

Cost items
Shift method ~~— %)
Direct manufactur- the Whole quantity 56] 1,933 4,924 3,216] 2,275 1,078
ing costs ($) Variable sel 1,375 2,663 2,824 4,174 1,414 a2 7.2

Total plant costs the Whole quantity 5,573 6,324y 8,733 7,541} 7,133 6,224

($) Variable 5573 6,208 7,124 7,070 7.866] 6,367 & 3.2

the Whole quantity of 1,500 8,600 6,100, 3,600 1,600

Overtime (min.)

Variable 0 1,500 3,200, 2,%00; 5,100f 1,600 a 33.2
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Period

\ 1 2 3 4 5 6 Ratio (%)
Cost items

2 EOQ | 0 3 16 12 0 0

i Order cost

- DOQ ] 3 13 9 15 3 38.7
E EOQ 24.7 23.08 19. 48 21. 30 26.03 24.92

‘;’ Carry cost

& poQ 24.7 23.08 19.25 16. 61 15.08 13.08| & 20.0
*Total inventory EOQ 180 114 106 101 90 62

costs DOQ 180 114 102 93 94 521 a 3.0
“Total value of | EOQ 34,240 | 27,841 24,250 | 21,291 15, 871 8,171

inventory DOQ 34,240 | 27,875 | 24,270 | 20,047 14, 130 6,436 | 2 21.2

*. Inventory data include purchased and manufactured parts.
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