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Abstract

This analysis has been conducted for 8 chemical plants built in Korea during
1975-1976 and the results have been compared with those in U.S.A., observed by
Kenneth M. Guthrie.

Equipment and materials supplied by domestic makers are limited in activity
field and occupy only 12% of all ejuipment and material cost. However, unit costs
of most materials supplied by home such as cement, steel, cables and carbon steel
pipes, etc. being relatively cheaper than those of abroad, their effects on material-
to-equipment ratios are apparent.

There is a deep difference in labor wage rates between Korea and U.S.A. as
much as 16 times. However, the labor productivity observed in these model projects
is in the range of 1.1-1.4 to the Gulf Coast, U.S.A. during the same period. And
this low wage rate and relatively high productivity have the greatest influence on
deviation of Korean cost structure from that of U.S.A.

In these model projects, engineering and construction management was conducted
by foreign contractors (mostlyU.S.A.), and the resulting project indirect cost am-
ounts to 7.5 times as high as most cases executed by Korean contractors alone.

Weighted percentage of each component and L/M-ratio by activities of direct
field cost derived from this analysis are shown in detail in Tables 2 and 5 to
provide a basis for futher study and comparison.
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l Machinery & Equipment(FOB) Costs ‘ 100
J X Direct Cost Factor l X 1.52
| Direct Field Costs \ 152. 44
l X Indirect Cost Factor 1 X 1.35
) Total Field & Office Cost \ 206. 00
X Contractor Fee Factor | X 1.20
] Total ISBL Plant Cost f 247. 00
Table 1. MODEL Zxto] i
. Main Equipm- -
Capacity ISBL Total
(T/D) Plant Cost, S ent Co§t(FOB), Remarks
1 Ammonia Plant 907 44,757,220 19,328,130 | 1. %VlairéEg;uiqment C}o;lt
ol &= Subcontractol
2 | Urea Plant 1,000 20, 640, 120 10,340,520 | 3o Axze Zad
3 Sulfuric Acid Plant 1,150 15, 483, 950 6, 496, 560 Ao E 3%
4 Nitric Acid Plant 198 6, 403, 990 3,381,750 | 2. IS_113_L Plgnt  Cost:
5 Nitric Acid Conc. Plar}f_: 55 2, 597, 220 851, 980 %tf]f}l;s]les,“%%ffmlt’er;??czesis
6 | Ammonium Nitrate Plant 55 3,472, 290 724, 330 e x3
7 | Phospheric Acid Plant 660 17, 432, 690 5,749,240 | 3. Urea Plarit—ﬂ Equip-
8 N.P.X Plant 2, 380 16, 991, 100 6,187, 710 ir‘lent Cost CIF Cots
Total Plants 127, 778, 580 53, 060, 220
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Table 2, =& ZHMH| 74

! [ 2 | 3 ‘ ¢ | 5 1 6 ‘ 7 ] 8 }Average;

Excavation (L+M) 0.166) 0.190| 0.280] 0.413 0.874 1.038] 0.354 0.204] 0.259
Concrete (L+M) . 2.527 6.280 5338 1746 9.3 2' 30,075 21.405 11766 7.162"
Struct. Steel (L+M) 2,199 1.832 4.157 1.888] 1.8 9] 14477 8.165 3.909| 3. 355L
Building (L-+M) | L033 0633 L45e 1285 13.0 5\ 19,666 1644 2865 1750
(Sub-Total) | 5.9 8.935 11229 533 25.120 65.255 31565 18.834 12.526
Painting (M+L) | 0.631 0.865 0.748 0.362 2. 225; 2,045 1.307 1.157] 0.853]
Insulation (M+L) | L516| 0.896 2.055 0.838 3.752 3.628 0.907 0.711 1.433
(Sub-Total) ' 2.147] 1761 3.703 L20| . o7 5.7 2214 L8ty 2288
Equipment (M) 100 100 100 100 100 100 100l 100 100
Piping (M) 23.649| 17.706 z1.02¢ 10.952] 35.394 36,250 10.079 9.681) 19.507
Electrical (M) 3.902) 3.542 7.139 2.608 9.986 44.953 16.947] 16.059 7. 635
Instrument (M) 8.736| 10.128  6.839] 3.584] 13.068 21.319\ 5.497| 5.221| 7.927
(Sub-Total) | 136. 287 131.376] 135.002) 117. 144] 158. 448! 202, 522 141. 523] 130. 961 135. 159
Installation (L) 2.426) 1.778] 2.652| 1.264f 3.310| 6.616) > 2.746] 2.753 . 397!,
Unloading/Handling (L) 0.072 0.069 0.067 0,060 0,086 0.117 o0.079 0.070 0.072
(Sub-Total) | 2498 1847 2719 1326 3.39 6.733 2.825 2.823 2469
Direct erld Cost [ 146. 857[ 143 919 152, 653[ 125 ooo‘ 192. 941‘ 280. 183{ 17, 13[ 154, 486‘ 152.44)
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Furnaces 14. 0%
Exchangers 18.0%
Process Vessels (V) 15.0%
Process Vessels (H) 8.0%
Pump & Drivers 7.0%
Compression 30.0%
Onsite Tankage 8.0%

B e #FET o, 3= 53] Vessel, Exche-
.anger, Tankage 59 BA HUE Hiffe] &4 3
WA oy = ol 1081 4 ALUES] Hifff skHEo
2, {LBTY £ BRY o 30% 7+ HEL
7b WRER Ao £

Table 3. 7|7lulof cigt X7 bl

T F (v %‘!7}7_“ 5
(44 | (Guth-| A&& ) ¥ 3
=) | rie) (%)
Excavation 0.125] —  100.0
Concrete 5,713 8.9 73.1
Struct. Steel 3.176 .7 89. 0j*Struct-
Building 1.181 — 98. liural Ste-
Equipment 100. 000 100.0 3. O'el o
Piping 19.597(  32.0f 12.3.¥%.
Electrical 7.635 8.3 39.6
Instrument 7.927 7.3 2.1
Painting 0.494 0.6 98. 2
Insulation 1. 162; 3.4 59.0
Overall | o] 1629 123
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B (s F
S/M-H|S/M-H*| = & ] -
(44 | (Guth-| g = -
3 +t) | rie)
Excavation| 0.298 6.91 23. 2*n] 39 L%;-?}
x4 wrkE
goncrete : 0.435 7.79 17.9 Guthried] ﬁ
tructura 3k 1971W
Steel 0. 602 8.77 14. 67{%’_9‘1 A
R A3l Activi-
?uﬂdmg 0.589 8. 06 13.7).5 tyw _\K_EL;‘]__
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I“i;{‘i‘;’;‘f“ 0.660,  9.43]  14.3Basez w4l
rql-ﬁ‘—z] 4.
Painting 0. 501 7.10 14. 2
Insulation 0.587 7.48 12.7,
Unl oading 0.497 - ]

Average\ 0.541[ | 16.0!
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Table 5. g9 A AlX L/M RATIO

’ 1 ’ 2 I 3 I 4 t 5 f 6 ( 7 ‘ 8 ’ Average
. |
Equipment 0.005¢ 0.0032 0.0087] 00015 o. 0035 0.0135 0.0090 0.0111 0.00635
Piping 0.056 | 0.051 | 0.059 | 0.058 | 0.048 ] 0.058 | 0.049 | 0.073 0. 0556
Electrical 0.096 | 0.110 | 0.052 | 0.131 | 0.091 | 0.058 | 0.040 | 0.043 0.0631
Instrument 0.022 | 0.017 | 0.026| 0.039 | 0.028 ! 0.022 ! 0.044 | 0.048 0.0255
Overall 0.0178) 0.0135 0.0196 0.0108 0.0209, 0.0327| 0.0194] 0.0210 0.0177
Excavation 0.710 | 1.147 | 0.685| 0.757% 0.15*% ] 0.40* | 0.465| 0.754* *Subcon. Excluded
Concrete 0.162 | 0.186* 0.133| 0.079% 0.06* | 0.058* 0.115| 0.265 | *Subcon. Excluded
Struct. Steel | 0.041| 0.086 | 0.043| 0.041 | 0°016 | 0.035 | 0.054 | 0.096 | *Average 0.056
Building 0.075% 0.420% 0.072% 0.112 | 0.051 | 0.152*% 0.187 | 0.227 | *Subcon. Excluded
Painting 0.693% 1.023 | 0.657% 0.737* 0.450% 0.655% 0.720% 0.640 | *Subcon. Included
in Labor.
Insulation 0.379% 0.508 | 0.061% 0.140% 0.153% 0.216% 0.085% 0.114 | *Subcon. Included
in Labor.
F:47 L/M-RATIO = $/%2 AT Aol oA M-H/S & A&slaid 47 L/M-RATIO & Table 4
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(1) Freight, Insurance, Taxes and Duties

(2) Construction Overhead

(3) Contractor Engineering Cost

(4) Start-up Cost
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Table 6. ZAAX HF A Zi™H|

A AN (M+L)
100% 71&

AR =% (L)
100% 71

Export Packing, Frt., Ins., etc.

Stevedoring & Handling

General Exp. (B. Tax)
Sub-Total

Temp. Const. Facilit.

Const. Service, Supply & Exp.

Field Staff Subs. Exp.

Craft Benefit Payroll Burden &
Insurance

Equip. Rental & Small Tool
Sub-Total

Home Office

Change Order

Client Expense
Sub-Total

Start-Up

’ 10. 546* (2. 62%)
‘ 1.074(100.00%)
0. 613(100.00%)

} 12.233

2. 407(100.00%

| 3.805 (83.40%)

7.800 (34.37%)
2.850(100.00%)

3.476 (37.40%)
20. 338

0. 749(100.00%)
0.252(100.00%)
_0.208 (0.00%)

1. 209

; 1.361 (27.90%)

Indirect %

33.20*(47.30%)

89.61 (6.0)
141.66(12.0)
290.36(10.0)

106. 10(15.0)

120.40012.9)

757.13(67.4)
3]

K

|

() & v Guthrie

Data, 2 7e} 12.0%%

e 67.4%9.

¥

u) 3

C &g $E9 A3 23 %9.

*9 4% CIF Priceo]m 2 g4

*Guthrie Data &= 34%¢].

FEE A4T $49

ARG om ZeAx ETH BEOR 0.82%
(RFE A &)E Fah

& RATH b REISHE Adsloe A3
‘Cost plus Fee’ H#s 0o 7 iy EE= oz o=
YJol® FEul ‘Lump Sum Fixed Price(LSFP)’

2 ZH= At o] LSFP 2 s Fee & K
RIS Adstnt 3T 238 4 EHER

2] 19%¢l & =},
5 & # (Conclusion)

Ak BAE Atolo] EFR S =l T
Nt BRHSFE 5k, FARSE BB %
el v ske] 1/16 F2ES] W& BB ES Ko =
ETeln (RETY B FHEERE 1.1~1.4
2 ol F L& KH#EYS & F ek

v, SRS A3 ERe HEEM &£
A 2 =2 BHE ERKe 48 &4 '
R ERE E£RY Module 7 Abek3) 2t

o, HARGRE Folol sttdozd SE

HEF HE e 9 g RS Je gl
BITE 4 YA =k
#5¢ Overhead = MY BHEX/) BHE
Te A BEAEES BEHERTIE A4S
7.5 v sEmstgl e old REE @i
HHL 53] B/ Plant & RAEE o o

F EEE Eoéle FEos A48T 4 ddoh

g
Bl 7
k-

2 xom

1) K.M. Guthrie; “Process Plant Estimating Evalu-
auation and Control,” Craftman Book Co., Solana
Beach, 1974.

2) Namhae Chemical Cooperation; “Cost Estimate,
Contract 4514.

3) Herbert Popper; “Modern Cost-Engineering Tec-
hniques”, McGraw-Hill, Newyork, 1970.

4) Dutch Association of Cost Engineers, “Transac-
tions of the 5th International Cost Engineer
Congress”; for meeting 30 Oct.~1 NOV. 1978.



