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Estimation of fixed-capital investment by percentage of delivered

v J v . ” v
equipment cost 1t .ratio factor 1uf373% #-1 (30) 09uAlY Purchased—

'
equipment delivered cost fin 10,000,000 UM

Components
Purchased equipmenf (delivered) E
Purchased equipment installation, 45% E
Instrumentation (installed) 9% E
Piping (installed) 16% E
Electrical (installed) 10% E
Building (including services) 25% E
Yard iyprovement 13% E
Service facilities (installed) 40% E
Land 6% E

Total direct plant cost (D)

Engineering and supervision 33% E

Construction oxpohses 39% E

Contractor's fee 5% (D+I)

Contingency 10% (D+I)

Fixed-capital investment

Cost (B)
10,000,000
4,500,000
.900,000
1,600,000

1,000,000

2,500,000

1 ’300,000
4,000,000

600,000

‘26,400,000

3,300,000

3,900,000

. 33,600,000

1,680,000

3,360,000

38,640,000
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v < v ow i w : u'v °'~
nMansuuwlsiTums sdanken e 50 i a1 Teaes 100 dunedl vnsudn

’
300 2unell

v ?
w1 A luaa (100 w q 8% 2,300 UMW) 230, 000,00
- \)4. I: v w s g
dgnauasmylgeu q (laun, Wi, uh 4av) 67,820,00
: : .
5397 (104 total product cost) 26,239.56
' : ;
mu"\iqs"nm (Maintenance & repair- 2% 2,576400
' fixed-capital investment)
. 9 % ’
alseil (0.5% fixed-capital investment) 644400
. ;
anme (1% fixed-capital investment) 1,288400
' ’ )
a Ldauﬂm (104 fixed-capital investment) 12,880, 00
7 aeg 3 ', ;
avlpageu 4 (8.5% fixed-capital investment) ; 10,948, 00
total product cost 362,395.60 |
v : £ v v B 2 ¢
auumM sHaawk e kenen lania = 362,395, 60
' ' 50 x 1,000

= °  T7.25 U
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3

Naasab +2H0 ——> Na.O + 2H.80

3. 2 2_

3

L "
sy Nazsao5 1 Tua aglv 2 Tua wes 80,
maqnqslwsuu Na, 2o 1u1ﬂ 50,
5 7 e

v
fnoaly Na.8.0. =

2928% 0.2 " 1904 1
64 x2
= 042970
= 2.97

5 w = ) o L%
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mu”nzq;nm (10% fixed capital investment)
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-
nsujang
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0.24 WwIN[UTNGT

v a aa
nsxludIsazany 100 Naaang

ot .'-\-\«
NSH /100 NonoRsteddagasans

2% 10° ans
3 his
2,97%10° nNe  2x10° 009
-~
ang
594 NLlansy

594x30 = 17,820 1N¥
50,000 UM
17,820 + 50,000

67,820 UM

38,640,000% 2
100 X 300

2,576 um
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Estimation of fixed-capital investment by percentage of dilivered

X v 2 o " , v
equipment cost 1Y ratio factor lUM1513% 1-1 (30) aanvuAly Purchased-

v
equipment delivered cost ﬂaqﬁuuunqsnémTﬂa1ﬁniﬂtﬂu 10,000,000 VIV  Wa

Rl PR ¢
ﬂmumwﬁm‘lm‘lﬂmﬂnuLau'l'nutﬂu 15,000,000 UMW

Components

conversion process

.

Purchesed equipment(delivered)E

Purchased equipment

installation 47% E
Instrumentation (installed) 18% E
Piping (installed) 66% E
Electrical (installed) 11% E

Building (including services) 18% E

Yard improvement 10% E
Service facilities (installed)

70% E
Land 6% E

Total direct plant cost (D)

Engineering and supervision 33% E
Contruction expenses 41% E

Total direct and indirect
cost (D + I)

Contructor's fee 5% (D+I)

" Contingency 10% (D+I)

Fixed capital investment

Cost

Acid

10,000,000 .

4,700,000
1,800,000
6,600,000

1,100,000

1,800,000
1,000,000

7,000,000

600,000

Lcid-enzyme

conversion process

15,000,000

7,000,000
2,700,000
9,900,000
1,650,000
2,700,000
1,500,000

1,050,000
900,000

34,600,000

3,300,000
4,100,000

42,000, 000
2,100,000

4,200,000

51,850,000

4,950,000
6,150,000

' 48,300,000

62,950,000
3,148,000

6,295,000

72,385,000
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v 4 » ¢ . Y
ke Twe 100 Al Naﬂu1ﬂﬁﬁlM61Q1ﬂUﬂ11Wﬂ w 1 ﬁNHﬁﬂlﬂﬂ1ﬂiﬁ 85.6 #uU

v w
wkeaTue (100 fi 9 az 7,250 VM)
oo i v
@19 Laduasn s leeu 9
. .
U539 (104 total product cost)
ﬂﬂuﬁ§4§hvﬂ (24 fixed-capital investment)
a1seM (0.5% fixed-capital investmont)
L]
ane (1,04 fixed-capital investment)
. .
ﬂﬂlgauﬁﬂﬂﬂ (104 fixed-capital investment)

L] v

.
Avlganpdu q (8.5% fixed capital investment)

total product cost

v v

v >
AUIUN T REALANE LA 91081 T 52 dayen Lan Tn 5
L]

v

Teolgnsa we Alandn

725,
19,
106,

\

3,

10
16,
i

1,067,

1,067,080430 -

000.00

952.30

708,00

220400

805400

610,00

100. 00

685400

080430

8546 % 1,000

124 47

U
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mwmmumuu‘lum‘iuaﬂuﬂmama‘nwnﬁ'\ﬂm‘fﬂﬂmi lgnganu teulon H'lﬂ']‘iﬂﬁﬂ 300
' v v

mﬂ mnnﬂqmﬂww 100 #l nﬂmﬂuuﬂmamm 93 duuaﬂmnTma 79.8 il

Wk Twe (100 #l 9 as 7,250 V) " 725,000.00
- “ ’. Y4 | 2 . .
d91ai, oultn wazmslyeu : 356,057.80
L] ‘ $
A543 (104 total product cost) _ 126,015, 60
X : .
N3350 (24 fixed-capital investment) | 4,625.60
L] ; :
as8iu (0.5% fixed-capital investment) ‘ 1,206440
L
#md (1,04 fixed capital investment) 2,412.80
. : '_
ﬂ’l'tdaui'lm (10%# fixed=-capital investment) ' . 2L,128430
L] v ;
m‘lm']ﬂau 1 (8.5% fixed-capital investment) 20,5094 10
total product cost "1,260,154,60
ﬂmmm‘mammmammmnwnlwﬂ 93 duuﬁﬂm(ﬂmd E = 1,260,154.60
Tm‘lﬂnsﬂnmau‘l'nu a0 Nlansy A . 79.8 %X 1,000

= 1579 Ui
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Wk 100 au lgnge 145 X 1,174 x10° =  3,882.,26 Usua
0. 4536
- v v ,
SANINTALNAS LBNYY 5,00 UV /dBua
v
nsm"‘lﬁ ; 3,822,28 x 5,06 = . 19,340.74 UMW
-' ¥ ¥ T w 4 -’ € * - o
ToPpimisueiun  wh 100 ¢y oY wonatsue e = 1,333 nDlansy
4' o P o o ~
5191 19 LADNAIT U LUA 1.254 uwW/nlansy
1. o2 R "
. loiemunsus el = 1,333 x1,254 = 1,671.58 U
L c W L5 1]
o 2 s w
HI0TU . WK 100 n9w lgraou = 46.67x 10 nlansu

SA0MNIDIU 20 YW/ lanTH

L o

. naounly ‘a 46,67 x10% 20 = 93,340 UMW

A9 LANGIN

114,352430 UM
. v }

4
arlgageu 1 85,600 UM

o 33U

199,952.30 UM
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“ ¢ / [ -
5991 tau lon 210 ymnlansy
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.. teulnamly = 210 %187.5 =  39,375.0 LW
' v v ]
% i 2 A w
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U069 07U 20 uwm/nlansy
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a5 lgau ¢ = 234,400 UM

57 = 356,057.50 UMW



-
Y1 T-1

" Retio factors for estimating capital-investment items based on delivered-

eqaipment cost

Vaiues preseated see wpplicable for major process plant additions to an existing site where the

necensary land s available through purchase or present ownership.t The values are based on fixed-

capital investments ranging from uader $1 million to over $10 million.

121

Percent of delivered<cquipment cosi for

Solid- Solid-fluid- Fluid-
processing processing prolessing
[tern plantg plantg plantf
Tirect costs
Purchased equipment-delivered (including
fabricated equipment and process machinery)§ 100 100 100
Purchasedcquipment instaliation 45 39 47
Instrumentation and controls (instalied) 9 13 18
Piping (installed) 16 31 66
Electrical (installed) 10 10 11
Buildings (including services) 7 25 2 18
Yard improvements / 13, 10 10
Service fucilitics (installed) ; 40 55 70
Land (if purchase is required) 6 6 6
Total direct plant cost 264 293 346
Indirect costs
Engineczing and supervision 33 32 33
Construction expenscs 39 34 41
Total direct and indirect plant costs 336 359 420
Contractor’s fee (about 5% of direct and )
indizect plant costs) 17 18 21
Contingeacy (about 10% of direct and
indirect plant costs) 34 36 42
Fixed-czpital investment - 387 413 483
Workin; capital (about 15% of total capital
investment) 68 74 86
Total capital investment 455 487 569

+ Because of the extra expense involvec in supplying sezvice facilities, storage facilities, loading

tezminals, tzansportation facilitics, and other necessary utilities at a completely undeveloped site,
the fixed-capital investment for a new plant located at an undeveloped site may be as much as
100 percent greater than for an equivalent plant constructed as an 2ddition to an existing plant,

t Sce Table 8 for definition of types of process plants.

§ Includes pumps and compressors.
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