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T-~a=

b9t

Code

Design density

Water

Spray System

NFPA-1§ and ES-V8.1

1) For lInsulatad vessets and towers (in agcordance

1)

3)

i)

with £5-V8.3)
[3303702/33047D1/3304702/3303D82]
6.0 2 /min/nd
For LPG and NGL Storsge Tanks (la accordance
with ES-V8.3)
[3305D01/02/03/04/05/06, and 3305007)
6.0 &8 /min/md
Far uninsulated vassals and towers
(la accordenca with XFPA-15)
[33D7DD1/3305D0B/3315001)
18.2 & /min/nd
For compressors (Im accerdance with ES-V8.3)
[2306CD2 and 3307C01)
5.0 2/min/nd

Protected vessel and Dimension & Space Measureament :

L.

1.

3305001 3305002, 3305003, 23D5Dp4, 2305D0S
and 3305008 LPG Tanks
Tank surface:
.14 x (23.85 + 2 x 0.05)% = 1802 nf

3305D07 MGL tank
Side surface:
3,94 x (18 + 2 x 0.01) x 26,1 = 1138 nf
Top surface:
3004 x (18 + 2 x 2.01)% + 4= 255 nd
285 o x 1.05 = 268 m

39/ 111
41/63



< -03

0Lt

3.

4.

5.

3303702 C2+ Separation Celumn

Side surface:

{304 x (3 + 2 x 0.05) x 12.2} + {3.14 x
72,305 - 1.55)2 + 1.5%] x (1.55 + 2.105))
+ {3.14 x (4.45 + 7 x 0.08) x 27.75}

=511 m
Top surface:

.14 x (342 x0.05)% + 4=171.54n
.54 nf x 1.05 = 8.0 nf

Bottom surface:
L x (4.45 +
16.7 m x 1.05

z

X
17

0.08)% + 4 = 16.7 nf

B

3304701 Deethanizer Column

Side surface:

1) 3,14 x (2.45 + 2 x D.04) x 12.4

98.6 nf
)

Mo )

548 nf
Top surface:

1D 14 x (2.45 + 2 x 0.0)2 +
.1 x L05 =654

2) 314 x (4.05 +
13.7 nf x 1,05

Bottom surface:

2

x 0.06)2 +
U

1) 14 x (2.45 + 2 x 0.04)2 +
5.1 o x 1,05 = 5.4 nf

2) 14 x (4.05 +
13.7 nf x 1.08

t

x 0.06)2 +
14.4 nf

3304702 Depropanizer Column

Side surface:

¢
4

3014 x (3.5 + 2 ¢ 0.034) x 57,318

= §26.2 f
Top surface:

LU4 x (0.5 + 2 x 0.034)2 + |
10.0 nf x L. 05 = 10.5 nf

Bottom surface:

14 % (3.5 + 2 x 0.034)2 + 4
10.0¢ nf x 1.05 = 10.5 nf

3303002 Feedgas Separator

Side surface:

.14 x (3.1 + 7 x 0.055) x 6.025

Top surtace:
L1 x (3.1 +
2.6 mf x 1,05

Bottom surface:
.14 x (3.1 +
.6 nf 1 1.05

L]

H

055)2 + 4
nf
058)* + 4
m

14 ¢ (4,05 + 2 x 0.06) x 41.85

1]

16.

10.

L]

.1
1.7 m

S.{nf
13.7 nf

0 nf

)))

60.8 ndf

.6

6o

40/ 111

42

63



a3

R

10.

Calcuiation i.

1.

3,

. 3307001 Refrigerant Accumubntor

Surfacs:
1) 3,14 x (3.5 + 7 x €.038) x 12.7
= 42.7 m
2) .14 x (3.5 + 2 x 0.038)2 + 4

= 10.1 nd
10.1 nf x 1.05 x 2 pes. = 21.3 nt

. 3305008 Mix C4 Surge Dram

Side surfsce:

.04 x (2.4 + 2 x 0.624) x 7 =583.9nd

Top surface:
LM x (2.4 + 2 x0.024)2 + 4 =48
4.8 nf x 1.05 =5.1m

Battom surface:
i x (2.4 + 2 x0.024)2 + 4= 4.8 nd
4.8 mf 2 1,05 = 5.1 nof .

. 3315001 Biow Down Drum

Surface:
1) .14 x (4 + 2 x 0.01) x 12.5 = 157.8 nt
DOLlex (4+2x0.01) +4=z12.7

12.7 ot x 1.05 % 2 pes. = 26.7 f

Gompressor Shelter (for 3306C02/X02 Sales Gas
Compressor aand 3307C01 Refrigerant Compressor)
1) 3306C02/X07 Sales Gas Compressar
3.6L x 2.8D x 2,3H
(3.5 x 2.8) + (3.5 x 2.3 x 1)
+ (2.8 x 2.3 x2) =38.78 nf
1) 3307C01 Refrigerant Compressar
7.4L x 2.90 x 1.8H
(7.4 x 2.9) + (7.4 x 1.0 x 1)
+ (2.9 x 1.8 x2) = 58.54

3305001 3305002, 3305DD3, 3305DB4, 3305D05
and 3305006 LPG Tanks
1602 M x 6.0 £ /min/m

10,812 2 /ain

3305D07 NGL tamk
Side surfacs:
1130 nf x 6.0 & /min/nt
Top surface:
268 mf x 6.0 & /min/nf = 1,608 £ /min

6,826 R /min

3363T02 C2+ Separation Cealumn
Side surface:
527 nf x 6.0 @ /min/nt
Top surface:
B.O nf x 6.0 @ /min/nd
Bottom surface:
1.6 x 6.0 2/min/md = 106 2 /min

3,162 &4 /win

[E]

43 4 /nmin
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4. 1304701 Deethanizer Column
Stde surfaca:
1) 98.6 nf x 6.0 R /min/nf = 592 4 /min
2) 548 o x 6.0 Q/min/nmd = 3,286 2 /min
Top surtace:

1) 5.4 pf 0 6.0 &/min/nd = 33 2 /min

) 14.4 nf x 6.0 &/min/od = B7 & /min
Bottom surface:

1) 5.4 nf v 6.0 & /min/nd = 33 2 /min

D 1.4 o x 5.0 2/min/md = BT 2 /min

5. 3304702 Depropanizer Column
- Side surface:
642.3 rf x 6.0 & /min/od = 3,854 & /min
Top surfacs:

1.5 md x 6.0 2/min/nd = 63 2 /min
Bottom surface:
10.5 nf x 6.0 & /min/nd = 83 2 /min
6. 3303DC2 Feedgas Separatoer
Side surface:
60.8 nf x 6.0 & /min/nd = 365 & /min

Top surfacs:

2.8 rd x 6.0 Q/mia/md = 17 & /min
Bottom surface:

.8 el x 6.0 & /min/nt = 17 R /nmin

7. 3307061 Refrigerant Accumuiator
Sdarface:
(142.7 i + 10.1 o} x 10.2 & /min/m
= 1,673 &2 /min

B. 3305008 Mix C4 Surge Orzm
Side surface:
53.9 nmf x 10.2 2 /;in/md = 850 & /min
Tap surface:

5.1 nf x 10.2 & /min/nd = 53 @ /min
Bottom surtace:
5.1 mf x 10.2 2/min/nd = 53 & /min

9. 331500t Blow Down Drum
Surtface:
(157.8 nf + 26.7 nf) x 10.2 & /min/m
= 1,882 & /min

10. Compressor Shelter (for 3306GC02/X02 Salses Gas
Comproessor and 3307C01 Refrigerant Compressor)
1) 3306C02/X02 Salss Gas Campressor
18.78 ol x 6.0 & /min/nd = 233 2 /min
1) 3307C0% Refrigerant Compresser)
58.54 m x 6.0 &/min/nf = 352 2 /min

42 /111
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eutl

Type and Guantity of nozzle for sach Protected Area

Modei (T o |8 Mode! 2 0
Protect area AfBJ{A{B[AIB[B Protec area BlA{SB
3305004 3304101

Above egquator pﬂ Upper vessel

Below eqguator 108 Top

3305002 Side B
Above equetor Fﬂ Lower vessel

Balow sgusator 10 Side 12 12
3305003 3304102

Above aquator pﬂ Top

Below equater 10§ Side 20| 8
3305D04 3301002

Above egqueter bn Top

Belaw equator 10§ Side
3305006 Jieronl

Abeve equater #0 Over vassel 10
Beiow equater 1og Under vessel 10
3305D06 J305D08

Above equater 160 Top

Below equater 10§ Side A
3305007 3315001

Top 18 Over vessel 10
Side 36 Under vessle 10
Jaaaree Compressor Unit

Top k| 33046C02/X01

Uppar vessal B 3307C01

Lowsr vessel 4 |i2

Capacity of Spray nezzle

No.] Model | Type Water capacity Discharge Angle (Approx.)
@ | JaHHEW A 12.9 GPM at 40 PSI 120°
B 15.4 GPM at 60 PSI 120°
@ | 1HH1 LW A 24.0 GPM at 40 PSI 120°
8 28.0 GPM at 60 PSI 120"
@ | 1aHIEW [ A 34.0 GPM at 40 PSI 110°
B 41.0 GPM ot 60 PS! 120°
@ | 34K210 B 51.0 GPM at 50 PSI 145°

* Pattern of

spray nozzie tor abvee Nos. @ through @ are Wide Angle
Fall Gene type, and nozzle for above No. @ Is Fiat Spray type.




G3

Lt

Total Watar Capacity and Size of Deluge Valva:

¥ater capacity (4 /min} Deluge valve

Caluculated Actusl Size (inch) {0Q'ty
3305001 10,812 11,820 8 4
3305002 10,812 11,820 8 4
3305003 10,8112 11,620 ] 4
3505004 16, 812 11,620 8 4
3305005 10, 8112 11,620 ] 4
3365006 18,812 11,620 ] 4
lagsper 8, 430 8,584 b 1
3303T01 3,316 3.550
3304701 4,120 4,578 8 2
3304102 3,980 4,008
3303002 399 642 3 1
3307001 1,673 2,120 B 1
3305008 856 B3l 3 1
3315001 1,882 1,120 6 1
Compres., 585 699 k| 1

44 /111
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789 y168

2340

1480
.

B4l 18379
3 1

Aot Ar

VIEW

TANK DIAMETER : 24 M
NOZZLE DISCHARGE ANGLE 120°
DISTANCE OF NOZZLE TO TANK 800 MM
INSTALLATION NUMBER OF SPRAY NOZZLE
LLOCATION Q'TY MODEL

TOP PLAT. 4 PCS. IHH1 W

NO.1 RING 6 PCS. IHH11W

NO.2 RING 20 PCS. THHI W

NG.3 RING 30 PCS. THHI1W

NG.4 RING 28 PCS. 3/74HHOW

NO.5 RING 26 PCS. 3/74HHOW

NO.6 RING 22 PCS. 3/74HHOW

NO.7 RING 16 PCS. J74HHOW

NO.8 RING 12 PCS. 3/74HHOW

NC.9 STAGE 2 PCS. 3/74HHOW

REVISION

DATE

CRAWM

FOR

TETLE

SHEET NO.

-
% T GAS SEPARATION PLANT UNIT 3 (GSP 3) FIXED WATER SPRAY SYSTEMS FOR LPG TANKS | 11

: : th Jog n': e I:I: TR &>
No;ﬁﬁs m%l%é:fphbu 335 ﬁﬁ“ . M. NARUSE FUKADA KIDDE CO.. LTD. ‘DWG. NO. 38-9427-001 1
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A-A VIEW
3 50.0. _J|
TANK
1 SURFACE
: e~
—
c) | 3"
S 1 — T
2 — 4é§ % i g+
g i TANK
o i o - 600 SURFACE
i B-B VIEW
e L4 e J
! =
! S
{ NOZZLE DATA
i % LOCATION Q'TY MODEL SPRAY ANGLE
, S
i NO.1 RING 18 PCS. {HHI W 120
g i g" )
Ii NO.2 RING ' ig PCS. 3/74K2410 1456°
i ‘ NO.3 RING 18 PCS. 3/4K210 145"
I.D. 18000
= T GAS SEPARATION PLANT UNIT 3 (GSP 3) FIXED WATER SPRAY SYSTEMS FOR NGL TANKS | 11
> - o o NONE M. TAKAHASH!
koI LL NN ALY YN - FUKADA KIDDE CO.. LTD. DWG. NO. 38-9427-002 &
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Mode! of Nozzle :

1HH11Y
Nozzie Discharge Angle

Quantity of Nozzie :
Upper side = 10 pcs,
Lower side = 10 pcs.

120 degree

N
7

1,250

2,000

5
RLUIULLY Fukada-Kidde Co., Ltd.

2 = GAS SEPARATION PLANT UNIT 3
: Fixed Nater Spr4} Sgsteu for
; 3307001 REFRIGERANT ACCUNMULATOR

,,,,,,,,,,,,,, checked by Drawn by [Traced by|Scale Drawing Number
FEB. 03" 35{FEB. 01" 95/FEB. D3’ 95
Third angle projection NARUSE |TAKAHASHI! TAKAISHI ///, 3 ﬂ g 42 ] ﬂ us <:>
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A
i = A - A view
Sl
o | R P i o gl 1 v
= : Top Level = 3 pcs.
2 T.L. +- 0 T.L. +5300 Level = 4 pes.
T.L. +500 Level = 4 pcs.
............. - 2 Nezzie Discharge Angle : 120 degree
"
\
wite || Fukada-Kidde Co., Lid.
élw&b} GAS SEPARATION PLANT UNIT 3
5 Fived Water Spray System for
3 YI03000 FEED GAS SEPARATOR
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) Model 1HH11Y
. . T.L. +6250 Level = 4 pes.
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Revisions
1995-2-10

Fukada-Kidde Co., Ltd.
GAS SEPARATION PLANT UNIT 3
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Model and Quantity of Nozzles :
Model 3/4HHEW

_ Top Level = 4 pcs.
' Model ¢ 124H16W
:| [/} . : @ through (D Level = each 4 pcs.
T.L, +13600 ™) 1< _

" &

LU

Nozzle Discharge Angle : 120 degree

17 & 5 T.L. +8600 m
=
" :1 o 1.l + m -
L Lioer  [Fevisies T Fukada-Kidde Co., Ltd.
o s et | GAS SEPARATION PLANT UNIT 3
"""" ; . Fived Yater §9 System for
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" Mode] CLIGHIGW

@ through & Level = -each 4 pes.
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Revisians
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Due to file attachment size limitations in the system, If
vendor interested in participating in the bid can request
the complete specification details via email as indicated
on the announcement page, within the date and time
specified on the announcement page.
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