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ABSTRACT

The purposes of this research were to present leatgel of engineering to solve the problems
of nurse schedule which has the purposes to retthéc@ospital expense and to pay the reasonable
overtime payment for every nurse and also stillpkgeod service by applying mathematical model.
The function has the purpose to sum every nursegime including the standard division. The study
set the most suitable nurse scheduling programpbpyyimmg Arena Program to analyse the data and
then set the role play situation to fine the suéaturse demand that allows only 5% of waiting gatti
in all patients in each section. And also apphlimtgo Program to calculate the most work timetable
from the suitable nurse scheduling program in Areregram and then calculate the expense and the
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amount of nurses from the new timetable comparthéoreal expense from the original one. The
results revealed that the new timetable used lesrgses and saved 34,960 baht per month and could

set the timetable for every nurse to get equal wiage
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4 o oY Yo A . . , g
1.4, ieadaunusiassaniumsel lanagai 2 weraawaluaiuves Service Levehugdazununiiug

k4 q’: o [ J ] "9 1 ~ Y @ ~
udn nduitinisdsuan Demand]-kl Tuseq ATUBDYNIT 5% ATUNITINDINITATUNNUNUN ﬂ\izﬂ‘ﬂ 3

Resourcauniiwanisaeua1nlilsunsueisuing

Eser Specified

Tally
Expression Mirsmum Maarmum
Average Half Width Value \Vaiue
Sermvice Level EENT 0.00 (Insufficient) 000 0.00
Serwice Level MED 0.00 (Insufficient) 0.00 0.00
Sewice Level OBG 0.00 (Insufficient) 0.00 0.00
Serwvice Level PED 0.00 (Insufficient) 0.00 0.00
Sewice Level SUR 0.00 (Insufficient) 0.00 0.00
Counter
Name Type Capacity | Busy / Hour | idie / Hour | Per Use | StateSet Name | Failures | Report Statistics
1p [Resource SURT _ |Fixed Capactty 1 0.0 0.0 0.0 0 rows | [V
2 Resource MED1 Fixed Capacty 2 00 0.0 0.0 Orows |[v
3 Resource PED 1 Fixed Capacity 12 0.0 0.0 0.0 Orows | [V
4 Resource EENT1  Fixed Capactty 12 0.0 0.0 0.0 Orows |V
3 Resource OBG1  Fixed Capactty M 0.0 0.0 0.0 Orows |V

1 @ ] 1 { o L4 1
31 3 MedudaDemandyy, 1 ldnnuuuiaesaniumsalninllsunsueisi (Arena)
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Data
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11111
22322
12221
23231
11121
25322
12221
132328
12211
53222
12211
S PR
1111 1;
Enddata

31]?; 4 daegnData inpufluTysunsuauld (Lingo)
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B LINGO Model - Final_%SOT_SD E[e]=]

Model:!#Thesis Nurse Schedulei; -

Sets:

nurse/1..20/:0TW,OTS;

day/Mo, TU, WE, TH, FR, SA, SU/: ; -

time/FULL, PART/:; E

department/SUR, MED, PED, EENT, 0BG/ : ;

B Solution Report - Final_%SOT_SD [e@]
Rows= 1064 Vars= 1583 No. integer vars= 1400 - N
Nonlinear rows= 1 Nonlinear vars= 21 Nonlinear constraints= 1 LINGO Solver Status [Final_%SOT_SD] ==
Nonzeros= 13187 Constraint nonz= 12305 Density=0.008
No. < : 570 No. =: 183 No. > : 310, Obj=MIN Single cols= 0 Vaiiables Constraints

Tl 1583 Totat 1064
Nonlinear: 21 e h
** WARNING ** Problem is poorly scaled. The units Integers: 1400 DoNeN
of the rows and variables should be changed so the
coefficients cover a much smaller range. Optimizer Status: Nonzeros
: i Totak 13187
Local optimal solution found at step: 129 g N 21
Objective value: 0.7236873 Iterations: 129
Bianoh (COGRET 9 Infeashit: o Generator Memory Used (K)
ety 259
Variable Value Reduced Cost e 072830
L soT 37500.00 0.0000000 BestIP: 0.723687 Elapsed Runtime (hhimm:ss)
sD 219.6026 0.0000000 IP Bound: 0.723687 00:00:19
AVG 2083.333 0.0000000 i
oTW( 1) 1625.000 0.0000000
oTW( 2) 1625.000 0.0000000 :
oTwH( 3) 1625.000 0.0000000 —l
OTW( 4) 1625.000 0.0000000 Ui -
te intervat |2
oTW( 5) 1625.000 0.0000000 e
oTW( 6) 1625.000 0.0000000
oTW( 7) 1625.000 0.0000000
oTW( 8) 1625.000 0.0000000
oTW( 9) 1625.000 0.0000000
AT 1o 1625 nnn A Annnnnn

51/ 5 wamounTilsunsuauld (Lingo) iefisuaumenna (i ) ilu 20 au

& Sy Yo A '

1ngdi 5 waneun lAuliawasinvenl

' " s &
4291981999N811aNNAY 37,500 VIMdadaIN &
WualFiefigeaniimsemahiauvedneiuia@y

1 [ o 1 Aa 3| U 1
2,510 Lneedlay uananNnudusssulunsoiea

azAu 1AV UNINY 219.6026 H11T0INII1N1319015
MAUIAY 869.6094 1ia3i1A511)asun)asarsiuiu
wewa (i) Taginsaaaiausoss wuiuieiins

wasuulassiurunerviamae 17 au Tdsungu'ly

1 zl Y dgl 1A A a o o l/l Y o 1] A
WA EHUNNIVIANNAUNINVUNIUAN IHBDIVNNNAT AWITDATUIUNIANDOD b ANFUN 6
' '
1 ! o = 1
TIULVYUVUNINTITUUBIAAILIATIUNNYIUIALUS
LINGO Model - Thesis_Five_depart_If Then_%SOT_SD o (@)=
Model:!#Thesis Nurse Schedulef;
Sets:
nurse/1..17/:0TW,0TS;
day/Mo, TU,WE, TH, FR, SA, SU/:;
time/FULL, PART/:;
department/SUR, MED, PED, EENT, 0BG/ : ;
1linkl (nurse,day, time,department) : x;
L R A Cape s g LINGO Solver Status [Thesis_Five_depart If Then_%SOT_SD] ®
1ink3 (nurse, time,department) :;
1link4 (nurse,department):; Variables Constraints
1inkS (nurse,day) :0TD; N
1inké (day, time, department) :S; Tolel. LS g6 Totak: 926
1ink7 (day, department):; Nm:j 11;5 Noninear: 1
LINGO Error Message e Optinizer Status Nonzeros

State: Infeasible . :“"_ uzi;
s=1 - Ierations: 256 ——
11 et 3 Generator Memory Used (K)

Error Text: Obiective: 0 752190
No feasible solution found. BestIP: N/A Elapsed Runtime (Hhimmss)
IP Bound: N7A 00:00:10
Intermupt Solver | Cose |
Update interval: |2
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B LINGO Model - Final_%SOT_SD o [@][=
Model: !#Thesis Nurse Schedulef:
Sets:
nurse/1..18/:0TW,0TS;
day/Mo, TU,WE, TH, FR, SA, SU/: ;
time/FULL, PART/:;
department/SUR, MED, PED, EENT, 0BG/ : ;
B Solution Report - Final_%SOT_SD o |[®
Rows= 972 Vars= 1425 No. integer vars= 1260
Nonlinear rows 1 Nonlinear vars= 19 Nonlinear constraints= 1 LINGO Solver Status [Final_%SOT_SD] =)
Nonzeros= 11883 Constraint nonz= 11075 Density=0.009
No. < : 520 No. =: 165 No. > : 286, Obj=MIN Single cols= 1] Variables Constraints
Totat 1425 o iR
Noninear 19 N : a
** WARNING ** Problem is poorly scaled. The units Integers 1260 ke
of the rows and variables should be changed so the
coefficients cover a much smaller range. Optimizer Status Nonzeros
Totak 11883
Local optimal solution found at step: 3401 Grs d== G Nook o 19
Objective value: 0.5787368 Iterations: 3396
Branch count: 83 Infeasibiy 0 Generator Memory Used (K)
: 235
Variable Value Reduced Cost Objeciive 0528737
"] soT 33750.00 0.0000000 BestIP: 0.578737 Elapsed Runtime (hh:mm:ss)
SD 0.0000000 0.0000000 IP Bound: 0.578737 00:06:00
AVG 1875.000 0.0000000 s
OTW( 1) 1625.000 0.0000000
OTH( 2) 1625.000 0.0000000 o
OTH( 3) 1625.000 0.0000000
OTW( 4) 1625.000 0.0000000
Uy intervat |2
OTIW( 5) 1625.000 0.0000000 R
OTIW( 6) 1625.000 0.0000000
OTW( 7) 1625.000 0.0000000
OTH( &) 1625.000 0.0000000
OTW( 9) 1625.000 0.0000000
OTW( 10V 1625.000 0.0000000
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auﬁ/i’un‘l MO | TU WE TH FR_ | sA | su | B - SR
FULL[PART |FULL[PART [FULL]PART |FULL[PART |FULL]PART [FULL|PART | FULL[PART = MED
1 MED PED | MED PED = PED
2 |PED MED [MED PED - = EENT
3 |PED MED MED PED = OBG
4 MED | MED PED PED
5 MED PED PED MED
6 MED PED MED [PED
7 PED MED |MED PED
8 MED PED [MED PED
9 PED MED [MED |PED
10 PED | PED |MED. MED
11 PED | PED MED MED
12 |MED PED PED MED
13 |MED PED PED MED
14 0BG PED |MED PED MED
15 MED PED |MED PED
16 PED MED |PED MED
17 PED MED MED PED
18 PED MED [ PED | MED

@

517 sasumsinuimnzauiganeldtediiaduauneuia (i ) 18 au

A o @ o k4 =~ 1 a o
WeR1N159AA15 19N TRIOIUVDINEIUIAAY nnTdsunsuersui(Arena)uas liman1snszynad
Tdsunsuauld (Lingo) wud lifununlaiisiuiu voas1uaunevIanurunlaumunviannnuld
v 9 v v v
wenadinanudesmineradudindiuould  asuie

o

3197 6 uaaslTumanudosnsneiuan lannTusunsueisul (Arena)iusiuauneuiaidaldain Tusunsuy

aulf (Lingo)

S-SUR 1 1 2 1 2 1 2 1 1 1 2 1 2 1

DCYERNL] 2 3 2 3 3 3 3 2 1 1 4 3 4 3

S-MED 2 1 2 2 3 1 3 2 3 2 3 2 2 1

faasald | 2| 2| 22| 3|33 |23 4|3 |2]|2]:3

S-PED 213|221 |3|2]2|2|2]2]2]/|1
¥avsqld 203423132243 |a]2]|1
S-EENT 2122322221 |2]1]2]1
imTela 313|433 2]22|2]2]3|3]3

S-0BG t 2ttt 212|121 ]|1]1
imTela 13 2233|2331 |4]|3]3]2

a Y A

NOITUIINGIUTUABUITUAUNNGIUI1A VD mstrnuvesneianelditou luhdmualdussg

a ' Yo o | A o sy A Y]
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1 o q’/’ o 1A o o { o a I T
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[ Y o d’ q’/’ = 1 Y Y v 1 U Y 1 @ q’ -
taladegln 8 wu Fearwrsnanarldsieldnn marna lduaweuannauludasiiminunnau
Tsawenunald 34,960 vmaeiiou wazaaald9revealsanenuna ld 34,960 vmasifeu

v o = o :;I 9
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