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ABSTRACT

The purpose of this study was to apply a PERT-type system, a combination of the project evaluation and review technique(PERT)
and critical path method(CPM) on the employees' work time management of food preparation, assembly, transportation and
cleaning in home-delivered meals program for elderly. The resources allotment heuristic program was developed by considering the
number of employees and cooking utilities, being limited resources of home- delivered meals program. This program could assign
the employees to perform the works included in food preparation, assembly, transportation and cleaning. Critical path and activities
were identified by PERT-type system on the basis of work time investigation in five senior centers. Work sheets were invented to
perform the work by the shortest path with flexible employees' maximum flow. As a result of the work time investigation, the most
prevalent activities were ones of preparation in center C and E. Besides, the preparation(over fifty percent) was the most proportion
among food preparation, assembly, transportation and cleaning in center C and E. Critical path and activities of 'C’ center were
cucumber in sauce preparation path and assembly, wrapping in assembly path and case delivery in transportation path. Critical path
and activities of 'E' center were pan-fried potato preparation path and assembly, case covering, wrapping in assembly path. The work
sheet invented by the heuristic program and PERT-type system reduced the work completion time and man hours in both centers.
(Korean J Nutrition 34(6) : 701~714, 2001)

KEY WORDS: PERT-type system, work management, home-delivered meals program, critical path and acuvities, resource
allotment heuristic program.
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Table 1. Work path and activities

Path Code P;ic‘i‘?:g Activities Utility
A Pre-preparation Working table
B Pre-preparation Sink
C B Pre-cooking Gas range
Preparation D B, C  Pre-cooking Working table
E D Side dishes Cooking Gas range
F D, £ Side dishes Cooking Working table
G B Main dish Cooking Gas range
H Pre-assembly Assembly table
1 H Setting the cases  Assembly table
Assembly I EF G| Assembly Assembly table
K } Covering the cases Assembly table
L K Wrapping the cases Assembly table
. M L Case delivery
Transportation
N M Case withdrawal
) G Cleaning utensils  Sink
Cleaning P @) Cleaning work area
Q N Cleaning the cases Sink
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Table 2. Characteristics of senior centers

Item\Center C E
Meal(no.) 50 36
Menu(no.) 3 5
Employee(no.)
Cook 0 1
Clerk ‘ 2 0
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Table 3. Work activity time of C center

Practical work activity

Converted work activity”

Path Activity” - - = - -
Time(min.) % Average employee no. Time(min.) %
B 9 40 3.00 27 6.3
39 17.3 1.92 75 17.3
@ F 24 10.7 1.63 39 9.0
Preparationd) Sub total 72 32.0 6.55 141 326
® D 39 17.3 1.92 75 17.3
F 6 2.7 1.00 6 1.4
® Sub total 117 52.0 9.47 222 51.3
J 63 28.0 2.00 126 29.2
Assembly L 24 10.7 213 51 11.8
Sub total 87 387 413 177 41.0
Transportation M 6 2.7 1.00 6 1.4
0 9 4.0 1.00 9 2.1
Cleaning P 6 2.7 3.00 18 4.2
Sub total 15 6.7 4.00 27 6.3
Total 225 100.0 18.60 432 100.0

a) Work activity: B: Pre-preparation(sink), D: Pre-cooking(working table), F: Side dishes
L: Wrapping the cases(assembly table), M: Case delivery,

b} Calculation formula: ‘Converted work time = Practical work time =
) Numbers were calculated by conversion into one employee's activity
d) D cucumber in sauce, @) mung bean jelly, 3 sauce

cooking{working table), }: Assembly(assembly table),
O: Cleaning utensils(sink), P: Cleaning work area

Average employee number
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Fig. 2. Employee distribution chart of C center.
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Fig. 3. Work path and activities of C center. B: Pre.
preparation(sink), D: Pre-cooking(working table), F:
Side dishes cooking(working table), J: Assembly(ass
embly table), L: Wrapping the cases(assembly table)
M: Case delivery, O: Cleaning utensils(sink), P: Cle
aning work area.




Table 4. Time variable and slack time of work activity of C center

EEEEBEEE 34(6) : 701~714, 2001/707

Path Work activity” Time variable(min.) Slack‘ time
ES EF LS LF (min.)
B 4] 27 0 27 0
® D 27 102 27 102 0
Preparation” F 102 141 102 141 0
@ D 0 75 66 141 66
® F 0 6 135 141 135
141 267 141 267 0
Assembly )
L 267 318 267 318 0
Transportation M 318 324 318 324 0
. (6] 141 150 297 306 156
Cleaning
P 150 168 306 324 156

a) Work activity: B: Pre-preparation(sink), D: Pre-cooking(working table), F: Side dishes cooking(working table), }: Assembly(assembly table),
L: Wrapping the cases(assembly table), M: Case delivery, O: Cleaning utensils(sink), P: Cleaning work area

b) @ cucumber in sauce, @ mung bean jelly, 3) sauce

©.27) (102,141)

D(39]

Fi6] y

*: Thick lines are critical path and activities. Format is as follows:

O O

Activity[Time]
(ES, EF)
(LS, LP)
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Fig. 4. Critical path and activities of C center.
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Table 5. Planned Work sheet 1 of C center({practical man load)

Table 6. Planned Work sheet I of C center(average man load)

Work activity”

Work activity”

Observed
no. O @@ | |y op ™ Obnsir.ved @ @9, | Mo p ™
B D F D F B D F D F
1 3 3 1 2 5 7
2 3 3 2 2 5 7
3 3 3 3 2 5 7
4 5 5 4 1 6 7
5 5 5 5 1 6 7
6 5 5 6 1 6 7
7 5 5 7 6 1 7
8 4 4 8 1 5 1 7
9 1 6 7 9 6 1 7
10 6 1 7 10 2 4 1 7
11 1 6 7 11 2 2 3 7
12 6 1 7 12 2 5 7
13 6 1 7 13 2 5 7
14 6 1 7 14 7 7
15 2 5 7 15 7 7
16 7 7 16 7 7
17 7 7 17 6 1 7
18 7 7 18 7 7
19 7 7 19 7 7
20 6 7 20 2 T 4 7
21 8 8 21 2 2 4
22 8 Total 9 25 13 25 2 42 17 2 3 6 144
23 2 3 3 8 a) See table 3
24 3 3
Total 9 25 13 25 2 42 17 2 3 6 144 Table 7. Work time and man hours of C center
a) See Table 3 Practical Planned work 1  Planned work 1
Item work  (practical man load) (average man load)
YEARRE i YA da, AATABE G [ Tmeming 9 7 o3
EAEERT Ao] B2 AU BAR ] g &Y AAT Man hours 213 144 144
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Table 8. Work activity time of £ center
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Practical work Converted work

NN

Employee no.

20 2425 29 32 42
Observed no.

5 8910 1314

activity activity”
Path Activity” Average _

T|r'ne %  employee Tlr.ne o,

(min.) no? (min.)
B 3 1.0 1.00 3 0.7
E 3 1.0 1.00 3 0.7
@ G 3 1.0 1.00 3 0.7
Sub total 9 3.0 3.00 9 2.1
A 12 39  1.00 12 26
C 3 1.0 1.00 3 0.7
® D 12 39 1.50 18 4.0
E 12 39 125 15 3.2
Sub total 39 127 475 48 10.5
C 6 20 1.00 6 13
Preparation D 6 20 150 9 21
@ E 18 59 117 21 46
F 18 59 250 45 9.9

Sub total 48 158 6.17 81 17.9

A 18 59 133 24 53
6 20 1.50 9 2.1
3 1.0 1.00 3 0.7

45 146 180 81 179

15 49 120 18 4.0

m O 0O w

Sub total 87 284 6.83 135 300

Sub total 183 599 2075 273 605

9 30 1.00 9 21

|
J 33 107 182 60 131
Assembly K 12 39 150 18 4.0
L 12 39 125 15 3.2
Sub total 66 215 557 102 22.4
O 18 59 1.50 27 6.0
P 12 39 1.25 15 33
Cleaning

Q 27 88 133 36 78

Sub total 57 18.6 4.08 78 171

Total 306 1000 3040 453 100.0

a) Work activity:
A: Pre-preparation(working table)
C: Pre-cooking(gas range)
E: Side dishes cooking(gas range)
F: Side dishes cooking(working table)
I: Setting the cases(assembly table) }: Assembly(assembly table)
K: Covering the cases(assembly table)
L: Wrapping the cases(assembly table)
QO Cleaning utensils(sink)
P: Cleaning work area Q: Cleaning the cases(sink)
b) Calculation formula: ‘Converted work time Practical work time
= Average employee number

B: Pre-preparation(sink)
D: Pre- cooking(working table)

¢) Numbers were calculated by conversion into one employee's ac-

tivity
d) @ cooked rice
@ beef broiled in soy sauce

@ egg soup
(4) pan-fried potato

Fig. 5. Employee load chart of E center.
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(2) PERT-type system
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Fig. 6. Work path and activities of E center. A: Pre-
preparation(working table), B: Pre-preparation(sink),
C: Pre-cooking(gas range), D: Pre- cooking{working
table), E: Side dishes cooking(gas range), F: Side dishes
cooking(working table), I: Setting the cases(assembly
table), J: Assembly(assembly table), K: Covering the
cases(assembly table), L: Wrapping the cases(assem-
bly table), O: Cleaning utensilssink), P: Cleaning work
area, Q: Cleaning the cases(sink).

Table 9. Time variable and slack time of work activity of E center

Work Time variable{min.) Slack
Path activity” s EE LS LF  time(min.)
B 0 3 126 129 126
® E 3 6 129 132 126
G 6 9 132 135 126
A 12 90 102 90
C 12 15 102 105 90
® D 15 33 105 123 90
E 33 48 123 135 20
Preparation” ¢ 0 6 o4 60 >4
D 6 15 60 69 54
® E 15 36 69 90 54
F 36 81 90 135 54
A 0 24 0 24 0
B 24 33 24 33 0
@ C 33 36 33 36 0
D 36 117 36 117 0
E 117 135 117 135 0
| 0 9 126 135 126
Assembly J 135 195 135 195 0
K 195 213 195 213 0
L 213 228 213 228 0
O 135 162 150 177 15
Cleaning P 162 177 177 192 15
Q 177 213 192 228 15
a) Work activity:

A: Pre-preparation(working table)

C: Pre-cooking(gas range)

D: Pre- cooking(working table)

E: Side dishes cooking(gas range)

F: Side dishes cooking(working table)

I: Setting the cases(assembly table)
J: Assembly(assembly table)

K: Covering the cases(assembly table)
L: Wrapping the cases(assembly table)

O: Cleaning utensils(sink)

P: Cleaning work area
b) @ cooked rice

@ beef broiled in soy sauce

Q: Cleaning the cases(sink)

@ egg soup
@ pan-fried potato

B: Pre-preparation(sink)

(3) AALBAY ¥

@ 24 QAL R3] e FJAHAY
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+. Thick lines are critical path and activities. Format is as follows:

Fig. 7. Critical path and activities of E center.

Activity[Time]
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C EX#3 E BX8E s Aesds AR
Ao} AR 4T A, C BAdlAE © 0]
TG A WA A B @) F 2
(L), T o1E M) 9] AFAe] E BARS] A= @
AAEE Y 2T wdEgY T Fol "27W).
T 2 B(K), ¥ 2L Y AFAIze] 022 vER
F8 Az 9 F8 BFER 1PHY o] EEY AIFA
T ADL A T gr AGE dujsinz, AT #
7t 27EE ¢ T AT

AAR i ZAdUdAH AYE AAIRFY] YA

Table 10. Planned Work sheet 1 of E center(practical man load)

Zke] ztolE EAME A, Fe2H Z2as PERT-
type systemell 93 THE AALAHEA of3f o) R5w}

THE YN 7 AR F}ol S AL Wet
Stk AAl oA FFAE Qo] BE E5o] 7Y
Re Ao AYgAraNNH} AATFE C AR 47
25%, 32%° #4288 ¥¥x, E XL 22%, 17%9]
AAaES 1ok 2]iQ19ol vl Sioitt HHEH o2 FY
3 FFRYE 1S RE 8552 T39S e
C EA#HE & P8 287 AHEE AYES L
oA 7}z 34%, 32%9] #4€L RYD, E BR@L 7

Work activity”

Observed D ® ®

no.
B E G A C D E C D E F

®@ Total
P
B8 C Q

W o NN AW N -

_ e e e ea
oW N = O
%)
w

15

32

NN N>

[, B

a2 s =
- NN NN

w
_ NN N N N DN N NN Uyt e s s R NN NN

Total 1 1 1 4 1 6 5 2 3 7 15

Ni= N D NN =

(=)
w
Y
o
~
[=a]
w
%]
(=)
[
5]
<o
w
—

151

a) See Table 8
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Table 11. Planned Work sheet 11 of E center(average man load)
Work activity”

Observed D @ ® @ g Toul
" "B £ G A C D E CDE F A B C

L N s W =
—

L i RN Y
O N A W N = O Y
+
P
E- N T T

W W W Ww W W w ke NN NN NN
U hE W = O W e N NS W N =
-
ey
-
S =
- =
NoR R W NN =
£ - NN NN
-

w
=)

39

Total 1 1 1 4 1 6 5 2 3 7 15 8 3 1 27 6 2 20 6 5 9 5 1
a) See Table 8
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150

5%, 171%9] #4288 B Table 12. Work time and man hours of E center
C B oM AAZ 39 AFIdA T Adg 2AdY Practical Planned work 1  Planned work 1

A FAFe] AF o 9olA YERY 2ol RE AAeEo] 2} ltem work  (practical man load) (average man load)
ARAAEG AT A Q. AR o ok )12 % v

2 ARERT Ado] BE AABAIR| 0|8 2o} g o hous 81 131 150
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