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SUMMARY
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INSULATION WORKS Author : CBR

DANCHANG ENA & D-ENA | Doc n° F-MPDA-T1-DT-0005-R00
PLANT Date: 03/01/2022

1 - GENERALITIES

This document is part of the engineering studies for the ENA & D-ENA plant supplied to
MITR PHOL - Danchang.

It concerns the insulation works for equipment and piping of the ENA & D-ENA units.
The works concern:

- The insulation of equipment,
- The insulation of piping.

Parts of the insulation must be dismaountable for condensers end-hoxes and boiiers.

2 - INSULATION OF SHEET METAL EQUIPMENT (Columns, condensers, boilers, etc.)

2.1 Insulating componenis

- Panels of mineral wool, density 70 kg/m3 fastened with slim galvanized metal
sheets.

- Protection: Aluminium sheet “ISOXAL” or stainless steel sheet or galvanized
metal sheet — thickness 8/10e mm.

- Stainless steel screw.

2.2 Insulation works

- Allthe works have to follow the "Good Practices™.

- Equipment to be insulated are supplied with insulation support. Use of needles
fixed with electric gun and welding on equipment are prohibited.

- The panel of mineral wool are sewed on a gaivanized grid with a galvanized
wire.

- The protection sheets have to be lined, rolled, trimmed and assembled with
recovery of 30mm minimum.

- For watertightness, silicon joint will be done in the trim or put within the recavery
part.

- Bottom and top caps of equipment will be insulated by quarters (Orange
segment type)

- Parts of insulation must be dismountable for end-boxes of condensers, mash
preheater and reboilers.

- Flanges, Manholes and instruments will be not insulated.
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INSULATION WORKS

DANCHANG ENA & D-ENA

PLANT

2.3 Concerned equipments

Author : CBR

Project : F-MPDA-T1

Date: 03/01/2022

Doc n° F-MPDA-T1-DT-0005-R00 |

COLUMNS REBOILERS HEATERS TANKS TANKS
Item Thickness Item ltem Item Thickness ftem | Thickness
C530 80 mm E530 80 mm R530 80 mm R560 80 mm
C540 80 mm E535 80 mm R635 80 mm R561 80 mm
C550 80 mm ES542 80 mm R541 80 mm R565 80 mm
C560A 80 mm E545 80 mm R542 60 mm R850 60 mm
CSBUBW - E546 80 mm R543 80 mm R860 60 mm
- C561 80 mm E550 80 mm R545 60 mm R871 60 mm
cssd 80 mh E555 80 mm R547 60 mm R875 60 mm
E560 80 mm R550 80 mm R880 60 mm
CONDENSERS Es561 80 mm R555 80 mm S871 100 mm
ftem Thickness E565 80 mm R&57 80 mm 5872 100 mm
E875 80 mm E566 80 mm
EB76 80 mm E860 80 mm
ES862 80 mm
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Project ; F-MPDA-T1
INSULATION WORKS Author : CBR

DANCHANG ENA & D-ENA | Doc n°® F-MPDA-T1-DT-0005-R00 |
PLANT Date: 03/01/2022

3 - PIPING INSULATION

3.1 Piping with nominal diameter > DN 250
- Panels of minerat wool, density 70 kg/m3
- Protection; Aluminium sheet “ISOXAL” or stainless stee! sheet or
galvanized metal sheet — thickness 8/10e mm -.
- Stainless steel screw.

3.2 Piping with nominal diameter < DN 250
- Glass wool shells, density 65 to 85 kg/m3 fastened with galvanized wire.
- Protection: Aluminium sheet “ISOXAL" or stainless steel sheet or
galvanized metal sheet — thickness 6/10e mm -
- Stainless steel screw.

3.3 Insulation works

- All the works have to follow the "Good Practices”.
. Use of needles fixed with electric gun and welding on pipes are
prohibited.
- For DN>250 the panel of mineral wool are sewed on a galvanized grid
with a galvanized wire ().
~ For DN g 250 and diameter of insulated pipe > 150mm, the glass wool
shells are encircled with slim galvanized metal sheets.
- For DN £ 250 and diameter of insulated pipe < 150mm, the glass woal
shells are fastened with a galvanized wire.
- The protection sheets have to be lined, rolled, trimmed and assembled
with recovery of 30mm minimum.
- For water tightness, silicon joint will be done in the trim or put within the
recovery part.
- Flanges, control valves, taps will be not insulated.
- Only some pressure reducing valves have to be insulated to limit noise
emission:
o FCV880
o PCV860, PCV880
o HIS879, HIC875, HIC876, HIC877

3.4 Concerned lines

Thicknesses of insulation are indicated in the isometrics pipeline drawings
according to the table in appendix:
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Project : F-MPDA-T1
INSULATION WORKS Author : CBR

INTERIS

DANCHANG ENA & D-ENA | Doc n° F-MPDA-T1-DT-0005-R00
PLANT Date: 03/01/2022

4 - GENERAL CONDITIONS FOR WORKS

4- 1 Works coordination

Coordination on site of the insulation works will be done by Elected Erection Suppiier.

4- 2 INTERIS technical assistance

Supervisor from INTERIS will be present on site during the works period.

4- 3 Supplier' services and supplies

Elected Erection Supplier must supply:

- Allinsulating components.

- All the tools necessary for the works (protection sheet manufacturing tools,
ladders, hoists, scaffoldings...

- Al consumables (silicon...)

- Lifting and handling equipments,

- Field installation: Office, locker room, storeroom, sanitary, shelter for insulation
fabrication...

- Personnel accommaodation...

4-4 Insurance - Site requlation

Insurance

Elected Erection Supplier must justify of all the insurance documents requested by
MITR PHOL BIO FUEL (DANCHANG) Co., LTD.

Site regulation

The site regulations as defined by MITR PHOL BIO FUEL (DANCHANG) Co., LTD must
be respected.

F-MPDA-T1-DT-0005-R00-Instruction of insulation Page 6/6



mTJ;;«M\-

el

R

o Wl
i i

| .
@m mr.._ ﬁ m_ﬁ g.hm

SECTREATCH

0 HE CINELTEL

LAY LI RS P 2RA AR P B e
CIVLWIRS G A0S LHE PEA 181 LLAT 00 7P 25 1A fit
LR ) i R L L E T

T, T, e B - T

g4

[ YD

il




R A R e S e " | . 7 i il | B a - g | 3 e : 4 I ¥ [t e L] : =y i i ir H o3 B
b
; FILE 111 -
e
B N Q
ok N _ 2

P
s o im0 I B,

F ey i - el
LHDCE e et 10 e LY

U P, WAL T
T D - TRALAD

| o2 ity g o e w

By - g B T [ a4 £ 3 . ] e Tt L | e P S p iy v ar “n 1 Y



<

b PR R

ey

For arenc .Hn-J“. o
; e B drumd _ 0

e

EXT

ST |'»4._1 —F = 2] -4 *Hfuw 4__HDH 14.4ra|u.n. o

ELH™E AND FXHANGERS CONCAETE

k3
L
ol
Tk
]
CCHCRETE BASE FOR SCLUMNS
LTPIALACL, 13 AeTrOR O, W 1 e L e uﬂl
WEGH
sustbeL C (G Tar
2 .ﬂs_.q. = .H_._l .

iy
o o w
tA0a
JEAYRRATIO RECTF GATION
VS
B
T a._LE_:.z;
HE= Mzt G
o s H
i ZHHAD
_ £ ] FE RS m [
[ e A i
1
L
ST SECUIY B SCIIN 3] SECION £ T WTRBHG I0FELCD. Lt
B e AN S - THALLAND —
EIARE, TR, 5004, ERBLEAERG N "
_ 2 am e 1 | o)_.m,mwww._._.zh » E e
EL.CE —_— B e e = - L r, G |
I ~ i f " Al £l
! A - e INTERIE Vv-..
/m... & Mnu ‘e ..E.n O, w1 T
Cub by RRA ket
Exd = T N
@ £MPOAT S2OT 41
3 f 3 <A 4



% o . nﬂn u < 7 8 $ ) _ 0 " 12 _ AT 13 _ 14 15 _ 16
TEVELE I0m
: TYPICAL REBOILER BRACKETS
@ F SRAGNG ARE REQUIRED T0 RENECRCE THE STRUCTURE.
FLEASE TAKE BT0 ACCOLNT THE ACCEPTABLE LOCATION
AND TYPEGF BRACINGS WHCH ARE GIVEN ON TABLES BELOW ) o
] i = =
7 £sts G| R I
1 I E i 4 fn_l 7
T
K S SRS SRR 8
H i el
T n\uu*s, 7 |
M @ E
o]
2oz C530 s
i | .
— ©
- p g
TYPE2 ¥
f 4l ms | 4 | 8 | wesees
T \\ A sl : = = i B2 W | & I .
g i E0 ws | 4w 4
7\ 2N | =) Esit ®_| @ 2
' o~ £ | W 7 ,
_ i _ | £542 I3 0 7
A %r 5 S T
] . — _..iww ES35 1700 400 4 | S
* 530 D B
TYPE o o | -
| © @
H e
DEHYDRATION RECTIFICATION
_ |
LEVEL000m
|
s |
TrEE — |ﬂ| — = = = |m+ -®
= T T
|
' ' [ SECTION c
F | T
m A A S - —|-®
i . |-
T 3
. T I CHATICH DY AULE HEKE AFTER 5 CPLY FOMBRACAIG TELOVLEVEL 904 © | —©
. o PACKLEVEL WL DNLY TYPE 8
e = i £
+IF NEEDED, ADDIMIONAL #OR(IOWTAL BRACINGS KRE A0 POSCELE ON (EVEL +A00U 3 h
’ : ]
f { L.
G TYPE AND POSITION . {
AUTHORIZED BRACING TYPE AND P08 ! o ! - o ® { !
4 }
ROW { 5
D | BETWEEN:
7 5 ¢ 2 m EES2 4 RV SUPFORT W
12 4 weossels | 234 i
—# ] 4 weossele | 234 Ca, e =—— = — @ m M w [
Z El
H ] 4 1234 4 ? H - {
&5 M 1234 | WPOSSBLE | WPOSSBLE | 24 { b
& ) ! PUT A BEAM UNDER THE i_r)‘_.mu c
55 2 4 WPOSSIELE | WPOSSRLE | 24 HEAT EXCHANGERS
=1
& 4 weossiee | wrossie | 24 E e
g SEHYORATION RECHRICATION - MITR PHOL BIOFUEL CO, Lt
T 1234 | weossme | 2H 4 DAN CHANG - THAILAND —_—
Lal 4 Fedl. | Weossae| (24 s EXTRANEUTRAL &.COHOL D DEHYDRATIN UNI
a0 4 weossalE | weossalE | 4 -4 CIENSIONS, ELEVATIONS AYD COORORIATES ARE I A UNLESS OTHERVESE NOTED GENERAL UNT
B w.mﬁmﬂw .uaw_m_am,nzénzﬂ»:as: e B
: i &
AUTHORIZED BRACING TYPE AND POSTTION ity B o 1 S
i gm;mmum_vm“n mﬂmﬂmmm_mﬁimmﬁﬁgmg!mu?jgim 'WILL 3E CONFIRMED AFTER THE SELECTION OF THE SUPPUER =
. 8 I OF PLAT A Y ] 2
ROW 302 RORTION LD ONEPSIONS G OLTTH 3 Y GRATHE AR PPES WL B GERLWTER —z._._%m.
— BETWEER ] I e [
= ! L ? o 2 1 5 ! ! - L N o lo | fow o ow wwem [ sar
a AR B M 1234 [ ] 4 4 4 4 4 1234 7 | mer |omemmmcEssbte e (2 e S e | po;
B mm We0sSiLE | MPOSSBLE | DPCSSHLE | wPossBis | 1234 | 1234 | wPossELE | WPGSSRLE | IMPDSSIRLE | 124 FAIPOATHLD002-R00- Prelrinary Satc Load tabie __5 e e il o m@_sé‘v TSR A
[ e ) ? .
21 g2 - s | weosset | mrossie | neosseie | weossiee | weossaie | weosset | weossaie 0 ST e o EROAT DT —
e =
W 1 _ 2 _ 3 A ! A 4 5 _|.|_ 7 TTTL ] TTIAV'.l g [ 10 _lTIA 1 2 | A gL ﬂ 15 _ 16



Al

T A 3 e I " 4 _

15 16
] 13 | "
L
K
E
1
H
G
. F
D oy B W g W gy O g B o @
; 4+ PICTSINTI o R
s s — - — 0
I 1 % 1 | 1 | —
k | " i
o ESB | ; = "
- | ES c &
I 7 g
- L
—®
1 ) ! o
f g _
€530
*
cs0 @
c
DEHYDRATION RECTIFICATION
[
™ NITRPHOL BIOFUEL CO,, Lid.
DAN CHANG - THAILAND =
oy A ,
1AL DUENSONS, ELEVATIOHS AND CODROPWTES ARE I L UNLESS OTHERNESE NOTES. e EXTRANEUTRAL 2LCOHOL D DEHYBRATION UKIT
2-DIUENIOIS WTH- < DVEYSIONS R CITIG GH ERATIG 0L LEvEL T
3-2IVENSIONS WTH = DSENSIONS FOR GLTTING CN GRATIVG MDFREE SPACE M
DIEALOR: Mg PLANVIEW
HEe i R e | HEY L BE CONFFUIED AFTER THE SELECTION OF THE SUPRLER e S
INTERIS
TOBE CONSULTED: i T NTERIS L
R f S e esant PO Om M | See 10|
GENERAL CIVIL WORK % 1 2 | Coffnde O SRATIAG LMD DT P [wow
FAIPOAT LODZANC- Prliinasy St Load ot - — e P P K ”; zag.: | Formt a1 .
o
: n m@i FAPDATIE30T02
o ALz T
2 a 4 % 7 6 12 7 % 13 7 14 7 15 7 16

TI~T|.|T|:_T..|#V|..|A@_|.|‘|;IE_I.|_ 1



This confidential document being the property of INTERIS SAS. , it cannot be copied nor revealed ithout INTERIS SA.S, authorization, lay of 11-03-1902

=

Standard N

INTERIS TUYAUTERIE = PIPING Tue
EP, CALORIFUGE SUR TUYAUX / INSULATION THK. ON PIPE | 041
R%V. ml}i\ngm T FIR[%ESEII(J;I#[})\}PON DESS.| VER. REV. DATE DESIGNATION DESS.| VER.

{ 3
TEMPERATURE DE SERVICE EN °C
OPERATING TEMPERATURE

DN. |Pouces| 0" | 517 [101°151°[201251°|301°| 351°|401°|451"|501°| 601"

TlAlALALALATALALATAIA]A]A

50° [100°150°|200°| 250°| 300°| 350°| 400°|450°| 500°| 600°| 700

5 | 1/2" | 30| 30| 30| 30|40|50|50|50|50|70|70]|70
20 | 3/4" | 30| 30| 30| 30| 40]|50|50|50]|50[70|70]| 70
25 | 1" |30|30|30| 30| 40|50|50|50|70]|70]|70] 70
32 |1"1/4 | 30| 30| 30| 40| 50| 50| 50| 50| 70| 70| 70 | 70
40 [1"1/2 |30 | 30| 30| 40| 50| 50| 50| 50| 70| 70| 70 | 70
50 | 2" |30|30|40|40|50]| 70| 70| 70| 70| 70 [100]100
65 |2"1/2 30| 30| 40| 40(50| 70| 70| 70| 70| 70]100|100
80 | 3" |30|40|40|50|70|70]| 70| 70| 70| 70 [100]|100
100 | 4" |30|40|40|50| 70| 70| 70| 70| 70 |100|100|100
125 | 5" |30|40|40|50| 70| 70| 70| 70| 70 [100| 100|100
150 | 6" |30| 40| 40|50 70| 70| 70|100[100/100|100|100
200| 8" |40| 40| 40|50 70| 70|100/100|100|100|100|150
250 | 10" | 40| 40| 50| 70| 70 |100(100|100|100|100] 100|150
300 | 12" |40| 40| 50| 70| 70|100|100|100|100|100|150] 150
350 | 14" |40 | 40| 50| 70| 70|100{100|100|100|100[ 160|150
400 | 16" |40 |50 | 50| 70| 70|100|100|100|100| 100|160 150
450 | 18" | 40|50 | 50| 70| 70|100|100[100|100|100| 150|150
500 | ‘20" |40 |50 |50 70| 70 |100|100|100|100|100] 150|150
600 | 24" |40| 50| 50| 70| 70 |100{100|100|100|100[ 160|150
700 | 28" |40 | 50| 50| 70| 70 |100|100|100|100{ 150|160 150
800 | 32" |40|50| 50| 70| 70|100|100|100|100|150| 150|150
900 | 36" |40 |50 |50 70| 70 |100|100|100|100|160| 150|150
1000| 40" |40 |50 | 50| 70| 70 |100|100|100|150| 150|150 150
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ALCOHOL STORAGE TANK DESIGN

1. STANDARD CODE DESIGN
- Industrial Thailand of material
- American concrete institute (ACI)
- American petroleum institute (APl 650)
- Allowable Reinforced concrete design (ASD)
- Strange Reinforced concrete design (SDM)
- Allowable Steel design (ASD)
2. STANDARD OF MATERIAL DESIGN
- Concrete 280 Ksc (CY)
- Rebar 2,400 Ksc (SR24)
- Deformed Rebar 4,000 Ksc (SD40)
- Cold steel 2,400 Ksc (HS24)
- Steel 2,500 Ksc (S5400)
- Steel plate 2,400 Ksc SS400)
- Welding wire E70
3. WIEGH OF DESIGN

3.1 DEAD LOAD

- Reinforced concrete 2,400 Kg/m?
- Steel 7,850 Kg/m?
- Asphaltic 1,500 Kg/m?
- Alcohol 800 Kg/m?
- Water 1,000 Kg/m?
3.2 LIVE LOAD
- Steel roof 200 Kg/m?
3.3 WINE LOAD
- H=0-10M 50 Kg/m?
- H=10-20 M 80 Kg/m?
~ H=20-30 M 120 Kg/m?
- H=30 -40M 160 Kg/m?
- H=40-50M 180 Kg/m?

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

3.4 Seismic load

V=Z.K.CS. W

. ANALYSIS AND DESIGN

Design diameter

Fluid high at max.

- Content

- Specific gravity G

- Corrosion allowable  CA

- Allowable stress at design condition Sd

- Allowable stress at test condition St

4.1 SHELL DESIGN FORMULA API CODE

_ 49D(H —030)G

td Sd

CA

49D(H — 0.30)G
tt =
St

DIAMETER VS THICKNESS

Nominal tank diameter

©® 3.88 ,6.75,12.4,17.4 m
H 5.634 ,7.50.,12.40,12.78,17.40m
Alcohol,Water
0.80,1.00
1.58
160 Mpa
171 Mpa

Nominal plate thickness

(M) (ft) (MM) (ft)

<15 <50 5 3/16
15<36 50<120 6 1/4
36<60 120<200 8 5/16

>60 >200 10 3/8

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

4.1 TANK DESIGN DATA @3.88x5.634=66.58 M’

T-904, 905

- SHELL DESIGN THICKNESS OF COURSE 1-4

I0. OFf Tank 3 280 m Total Weight [Empty] (1)
Tank Height 5.634 . Total Weight (with full Liquid) (2)
Max_ Volume 658 m3 Total Weight {vath Full ¥Yater) (1)
Ower fill [Design) Volume 65,00 mid
Mormal Fill Yoluma 6382 mad Weight of Stair & Platform (4)
Min. Fill Yelume Z.38 mid
Mat Dperating Volumes 613 md Tatal Weight (1) + (4]
Cansity of Liquid 800 hkg'md
M. of Plate par Gourse 4.0 Total Weight (3) + (4]
MNa_of Coursa 4.0
Cresign Lavel (Cerdill Leval) 3200 .
Marmal fill Level required 2.400 mi.
Minimum stock Lawel required 0,200 .
E = Jgind Eficiency 0.85
Slope of Roof (1 - x) ar
ID.= 3880 (m
H L
5.634] m —— ——— Maminal Capacity = [ 66.58 m3
5.500| m 1.58 |(max capacity] \-Design =| 65.0 m3
1.18 m3 {Uwerfill)
| 3.400( ; ton Wenarmal = 618 m3
K (Cparate) 858 b
{of Womax)
V-net 9 613 mid
Operatd 432 ton
0.20( m 4 Vermin, = | 24 | ma3
0.00| m g fms

A,759.4

+0.064.1

71,3803

BaEaR

3.7 276

& & &8 Jdd4ada

72,3085

a3l
320

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

T-904, 905
SHELL DESIGN THICKNESS OF COURSE 1-4 TANK ®3.88x5.634=66.58 M*
Use
Shell course | tmin ty t. | thickness Remark
(mm) | (mm) | (mm) | (mm)
Roof 5 5.00
4 5 1.68 | 0.09 5.00
3 5 1.86 | 0.26 5.00
2 5 2.04 | 0.43 5.00
1 5 2.21 0.59 5.00
Base 5 5.00

CONCLUTOIN THICKNESS WALL

BCD %066
S0 BITION PLATE 0.

4 SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

CONCLUTOIN THICKNESS WALL

4.2 TANK DESIGN DATA @6.75x7.50=268.25 M?
T-902, 903
- SHELL DESIGN THICKNESS OF COURSE 1-5
0. OF Tank G135 m. Total Weight (Empty] (1) 1228375 kp
Tank Height T30 m. Total Weight (with full Liquid) (2) | 2268268 kg
Max, Volume 268,25 ma Total Weight (with full Water) (3} | 2804767 kg
Owier fill (Design] Valuma 261.10 i
Hormal Fill Volumea 23754 ma Weight of Stair & Platform (4} 1.4720| kg
Min. Fill Volumea 15 ma
Net Operating Volume 230.4 mad Taotal Weaight (1) + (4] 1348894 kg
Density of Liguid BOO| kgmi
o, of Plate par Course ro Total Weight (3] + (4] 281, 7486| kg
No, of Course an
Design Leval {Cwarfill Laved) T.300 m.
Normal fill Level reguired T30 .
Minimum stack Lewel reguired Q.00 m.
E = Joint Efficiency 0.85
Sloge of Roaf {1 : x) 57
D.= |87 m
H . Vv
7500l m __— —— ————hlaminal Capacity = | 2682 m3 214.8 ton
7.300| m T8 |{max capacity) V-Design = 2611 m3 2089 tan
158 m3 {verfill)
7200 m o0 Venommal =|  257.5 il 206.0 tan
f (Opearatel 560 LA
{of V-max)
¥enet s 204 mid
Cperaty k.3 fon
020 m v Wemin, = L | ma ban
0.00] m | 72 [ md

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

T-902 , 903
SHELL DESIGN THICKNESS OF COURSE 1-5 TANK @6.75x7.50=268.25 M3
tmin ty t Use thickness
Shell course Remark

(mm) | (mm) | (mm) (mm)

Roof 5 5.00

5 5 1.83 0.23 5.00

4 5 2.14 | 0.52 5.00

3 5 2.45 0.81 5.00

2 5 2.76 1.10 5.00

1 5 3.07 1.39 6.00

Base 5 6.00

CONCLUTOIN THICKNESS WALL

B PPO @
ROOF HANDRAL SGP.PIPE #1-1/4"
__L___,.-— EETF'—-_.#____*- L_|3§::m
ﬁ_j,}/”# fa  stroor Ate \E:L /7 10p oF PLATE_
Sth: St §
|
[
— : #th : 5t 8
| ml 4
—
Frd 1 St g o

20 120 )
| oy
s e
86 IOTTOM PLATE 00
FOUNDATION
B.CD.6ISE

ELEVATION VIEW
SoE 150
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ALCOHOL STORAGE TANK DESIGN

4.3 TANK DESIGN DATA ©12.60x12.40=1,545.37 M’

CONCLUTOIN THICKNESS WALL

- SHELL DESIGN THICKNESS OF COURSE 1-9

ID. Of Tank 126000 m.  Total Weight (Empty) (1)
Tank Height 12.400) m. Total Weight {with full Liguid} (2)
Max. Volume 154537 m3 Total Weight (with full Water) (3)
Ower fill {Design) Volume 1538.52] m3
Nomal Fill Volume 1532.91] m3 Weight of Stair & Platform (4)
Min. Fill Volume 3.A6) m3
Net Operating Volume 1501.8] m3 Total Weight {1) + (4)
Density of Liguid 800| kofm3
Mo. of Plate per Course 6.5 Total Weight (3) + (4)
Mo. of Course 2.0
Design Level (Overdill Level) 12.345 m.
Mormal fill Level required 12.300( m.
Minimum stock Level required 0250 m
E = Joint Efficiency 0.85
Slope of Roof (1 %) R
ID. = 12600 |m
H v
12400 |m___—— ——— Nominal Capacity = | 15454 | ma3
12345 | m 6.85 (max capacity) V-Design = 1538.5 m3
- 5.61 mi "[(Overin)
| 12300 |m v T _tun i _|V-normal = 1532.9 m3
M (Operate) 99.2 L™
(of V-max)
V-net s 1501.8 m3
Operatd 1201.4 ton
0.25 m W V-min, = Jj1.2 m3
000 [m [ 32 [m3

T-924

45,176.2

1,281 472.0

1,590,546.0

2,110.5

47,2867

1,592,656.5

1236.3

1230.8

& & &&a

ton
ton

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

T-924
SHELL DESIGN THICKNESS OF COURSE 1-9 TANK @12.60x12.40=1,545.37 M*

Shell course tmin ty t Use thickness Rermark

(mm) | (mm) | (mm) (mm)

Roof 5 - - 6.00
9 5 1.62 | 0.04 6.00
8 5 2.20 | 0.58 6.00
7 5 2.78 1.12 6.00
6 5 3.36 1.66 6.00
5 5 393 | 2.20 6.00
a 5 4.51 2.74 6.00
3 5 5.09 | 3.29 6.00
2 5 5.67 | 3.83 6.00
1 5 6.25 | 4.37 8.00
Base 5 8.00

8 SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN
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ALCOHOL STORAGE TANK DESIGN

i

Element Details (Part 1 of 2)

Level |Element | Unique Name | Location (cm) | Combo Element Type L {cm) Section
Storyl | B28 ET) T 18520 ‘D5452 | Moment Resisting Frame | 15526 | Fiat bar 10x200mm
Element Details {Part 2 of 2)
Classification
Man-Cempact
Section Properties
Adem®) | 1z (em?) razfcm) Sz {cm?) Azlem®) | Zzlem?)
a0 1000 5774 100 28 150
Jlem) | Tg{em?) | rglem) | Sgiem®) | Aglem®) | Zip(em?) | C,(emf)
21.4 5@ 0.433 7.5 25 11.3
Material Properties
E (kgficm?®) | T, (kgficm?) a
2100000 2400 MNA
Demand/Capacity (D/C) Ratio  (H2-1)
OWC Ratio | Axial Ratio Flexural Ratio ya.. Flexural Ratio ..
Q.o2e 0.004 + 0011 + 0014
Stress Check Forces and Moments (H2-1)
Location {cm) | P (kgf) | Ma:z(kgf-cm) M (kgf-cm) | Vzikal) | Vaikgl)
18.520 1762 1593.83 18315 -B52.88 =18 44
Axial Force & Biaxial Moment Design Factors (H2-1)
L Factor K Cm Cy
Major Bending 1 1 1 1.467
Minor Bending 1 1 1
Axial Force and Capacities
I, Stress (kgficm®) | F.Allowable (kgllem?®) | Fy Allowable (kgficm?)

5.84

10

1308.08

1440

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

o

Element Details (Part 1 of 2)

Level |Element | Unigue Name | Location (cm) | Combo Element Type L {em}) Section
Storyl | BED 84 | 141083 | DS052 | Moment Resstng Frame | 274.248 | CH-100x50x6mm
Element Details {Part 2 of 2)
Classification
Compasct
Section Properties
Alem?®) | laz(ocm®) rafom) §::(cm?) Aoz lem?®) | £a(em?)
11.5 1701 3,882 34 548 40,8
Jfem?) | lafem®) | rez{em) | Szlem®) | Aglem?) | Zi(em®) | C,(cm®)
1.3 243 1518 T4 g 13.4 4035
Material Properties
E (kgflcm?®) | f,{kgficm?) a
2100000 2400 MA
Demand/Capacity (D/C) Ratio (H1-3)
VT Ratio | Axial Ratio Flexural Ratio ... Flexural Ratio ..
0.758 0148 + 0.558 + 0.058
Stress Check Forces and Moments (H1-3)
Location (em) | P (kgf) | Ma(kgl-em) | Mz (kgfcom) | Valkal) | Vsikon)
141,083 55371 17438.08 £69.08 a9, 74 4.4

Axial Force & Biaxial Moment Design Factors (H1-3)

L Factor K Crm Ca
Major Bending | 1 1 1 1
Minar Bending i 1 1

Axial Force and Capacities

f» Stress (kglicm?®)
48 32

F . Allowable (kglicm?)
330,31

F, Allowahle (kgficm?)
1440

11 SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN
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Element Details (Part 1 of 2)

Level | Element | Unigue Name | Location {(cm) | Combo Element Type L {cm) Section
“Storyl | B13 | 21 I 10136 | DSU52 | Moment Resisting Frame | 608338 | CH-150x75x6mm

Element Details (Part 2 of 2)

Classification
Mon-Compact
Section Properties
Aem®) | lsfem®) | rmiem) | Safem?®) | Aglem®) | Zualem?)
17.5 808 .4 5.804 809 8.1 84.8
d{em®) | fafem®) | rafem) | Smiem?) | Agz{em®) | Za(em®) | C,(cm®)
2 B4.1 2.321 17.4 8.8 313 3383.7

Material Properties

E (kgficm?) | f,(kgficm?) a

2100000 2400 MA

Demand/Capacity (/C) Ratio  (H1-3)
DVC Ratio | Axial Ratio Flexural Ratio .. Flexural Ratio ..
0.22 0.082 + 0.128 + 0.011
Stress Check Forces and Moments (H1-3)
Location {cm) | P (kgf) | M (kgfcm) Mz (kgf-em) | Vaikaf) | Va(kal)
101.38 107523 1280283 2774 13338 2291
Axial Force & Biaxial Moment Design Factors (H1-3)
L Factor K Cn C.
Major Bending 1 & Ei BT
Minor Bending 0.333 1 0.85

Axial Force and Capacities

[ Stress (kglicm®)

F . Allowable (kgficm?®)

81,58

Fy Allowahble (kgficm?)

TE4. 52

1440

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

CONCLUTOIN THICKNESS WALL

T-924
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ALCOHOL STORAGE TANK DESIGN

4.4 TANK DESIGN DATA @17.40x12.78=3,037.38 M?

T-923
- SHELL DESIGN THICKNESS OF COURSE 1-9
ID. Of Tank 17.400 m.  Total Weight (Empty) (1) 78,608.2 ko
Tank Height 12.78 m.  Total Weight (with full Liguid) (2) 2,508,511.6 kg
Max. Volume 3037.38| m3  Total Weight {with full Water) (3) 3,1159874| ko
Ower fill (Design) Volume 3013.61 m3
Nommal Fill Volume Jooo.54] m3  Weight of Stair & Platform (4) 2,160.2 ko
Min. Fill Volume 47.53] m3
MNet Operating Volume 2953.0] m3  Total Weight (1) + {4) 20,768.5 ko
Density of Liquid 800| kog/'m3
Mo. of Plate per Course 18.0 Total Weight (3) + (4) 3,118,147.6 kg
Mo. of Course 9.0
Design Level (Overfill Level) 12.680 m.
Mormal fill Level required 12.625 m.
Minimum stock Level required 0.200 m.
E = Joint Efficiency 0.85
Slope of Roof (1: %) 57| degres
ID.= |17.400 m
H v
12780|m ___—— ——— Nominal Capacity | 3037.4 m3 24299 ton
12.680| m 23,077 |(max capacity} V-Design = 136 m3 24109 ton
- £ i i Owerdill
13.07 = : ;
12.625| m N A tun_ i V-normal = J000.5 m3 2400.4 ton
L (Operate) 98.8 %
{of V-max)
V.net = 2953.0 m3
Operate 2362.4 fon
0,200 m W V-min, = 47.5 m3 38.0 ton
0.00] m | 415 | m3

14 SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

SHELL DESIGN THICKNESS OF COURSE 1-9 TANK ©17.40x12.78=3,037.38 M® T-923
Shell course fin o & Use thickness Remark
(mm) | (mm) | (mm) (mm)
Roof 6 6.00
9 6 1.84 | 0.24 6.00
8 6 2.64 | 0.99 6.00
7 6 343 | 1.74 6.00
6 6 423 | 248 8.00
5 6 503 | 3.23 8.00
il 6 583 | 3.98 8.00
3 6 6.63 | 4.73 8.00
2 6 7.43 | 547 10.00
1 6 8.23 | 6.22 10.00
Base 6 10.00
DS < s o sEmmmms s o EE

15
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ALCOHOL STORAGE TANK DESIGN
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ALCOHOL STORAGE TANK DESIGN

17

[—

Element Details {Part 1 of 2)

Level | Element | Unique Name | Location {cm) | Combao Element Type L {cm}
Storyd | D137 594 il o | UDSHS11 | Moment Resisting Frame | 170.000
Element Details (Part 2 of 2)
Section Classification
CH-100x50mm-9.38Kg/m Campact
Section Properties
Ajem?) | iz lem?) Fazlem) S (em?) Az lem®) | £ {em?)
1.8 180.4 Jo88 are BB 445
Jlem?) | lalem®) | ra{em) | Sglem?) | A (em?®) | Zaiem?) | C,(emf)
1.8 20.8 1.578 B0 5 18 4432
Material Properties
E (kgficm?®} | f, {(kgficm?) a
2040000 2500 A,
Demand/Capacity (D/C) Ratio  (H1-3)
D/C Ratio | Axial Ratio Flexural Ratio .. Flexural Ratio .
0.026 o011 + 0.015 2625E-04
Stress Check Forces and Moments (H1-3)
Location (em) | P (kgf) | Maikgfem) | Mz (kgfem) | Vaoikaf) | Vaikaf
o | 14073 -1145 88 -4 BH -15.08 et

Axial Force & Biaxial Moment Design Factors (H1-3)

L Factor K Cw Cs
Major Bending 1 | 1 | aEs | 23
Minar Bending i 1 0.85

Axial Force and Capacities

I Stress (kgliom®) F . Allowable (kglicm?)

F, Allowable (kgflom?)

1.8 B340

1500

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN
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Element Details (Part 1 of 2)

Level |Element | Unique Name

“Story10 | Baes

ECE

Location {m}

0.99685

Combo
“[upstsz

Element Type

Moment Iil.zsisting Frame

L (m)

| omeses

Element Details {Part 2 of 2)

Section

Classification

CH-200x80mm-9_28Kg'm

Man-Compact

Section Properties

Am®) | D (m?) Fz:{m) §::(m?) Az (m¥) Zz:(m?)
0,003 0.00001& 047774 0000181 0.0014 0,000214
J (m) lz{m*} | razz{m) Sz (m?) Agzim®) | Zz(m*) | C.(m®)
8.012E-08 | 0.000002 o.02718 0000034 0.0018 0.00008 o
Material Properties
E (kgfim?) | f,(kgfim3) | a
20400000000 24000000 B

Demand/Capacity (0/C) Ratio (H1-3)

DIC Ratio | Axial Ratio Flexural Ratio .. Flexural Ratio g
0378 o081 + 0.288 + 0.aom
Stress Check Forces and Moments [(H1-3)
Location (m) | P (kaf) | Maz(kgf-m) | Moikgf-m) | Vaikaf) | Vaikal)
099085 =R4GT 00 B21.09 0,48 H35 18 088

Axial Force & Biaxial Moment Design Factors [(H1-3)

L Factor K Com L
Major Banding r | 0E5s | 1934
Minar Bending f 1 0.a88

Axial Force and Capacities

I, Stress (kglim?)

F s Allowable (kgfim?)

Fy Allowable (kgfim?)

11B4TEA 58

12780851,52

14400000

SAREE RAHSUSOH PE:11005



ALCOHOL STORAGE TANK DESIGN

T-923
CONCLUTOIN THICKNESS WALL
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4.5 SEISMIC LOAD
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ALCOHOL STORAGE TANK DESIGN
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ALCOHOL STORAGE TANK DESIGN
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ALCOHOL STORAGE TANK DESIGN

V=Z..K.C.S. W

Earthquake shear
Volume D H Tank |[Foundation| Total z | K C S Vv \Y
Tank| Description N
(m?) (m) (m) (Ton) (Ton) (Ton) (%) | (Ton)
1 [©3.88x5.634 66.58 3.88 6.38 72.31 27.09 99.40 | 0.38 | 1.50 [ 1.00 | 0.12 | 1.50 | 0.103 10.20
2 |@6.75x7.50 268.25 6.75 8.26 281.28 68.33 349.61 | 0.38 | 1.50 | 1.00 | 0.12 [ 1.50 | 0.103 35.87
3 |©12.60x12.40 | 1,545.37| 12.60 13.90 1,592.66 240.81 | 1,833.46 | 0.38 | 1.50 | 1.00 | 0.12 | 1.50 [ 0.103 | 188.11
4 |(@17.40x12.78 | 3,037.38 17.40 1440 | 3,118.15 45923 | 3,577.37 | 0.38 | 1.50 | 1.00 | 0.12 | 1.50 [ 0.103 | 367.04

MRS WHUAY IHInTgsideIns

a 1 a M =1
worsaEuay Tty

HUIUDU

‘ usaadansziluy

W= 91015 NIH YA

‘ BASE SHEAR,V

M | | | | I

V=ZIKCS W

oy O
Acceleration(Sa) 7o g

4.6 ANGCHOR BOLT OR J-BOLT DESIGN

ANGCHOR BOLT OR J-BOLT
\Y Uplift As As L
Tank| Description ) Use
(Ton) | (Ton) | (cm) (cm?) (m)

1 |©3.88x5.634 10.20 | 11.82 10.62 8.21 0.68 | J-Bolt 6@25mm L=0.70m
2 |©6.75x7.50 35.87 | 35.78 37.36 24.85 0.68 | J-Bolt 12025mm L=0.70m
3 |012.60x12.40 | 188.11 | 124.69 | 19595 86.59 0.87 | J-Bolt 20036mm L=0.90m
4 |@17.40x12.78 | 367.04 | 237.79 | 382.33 165.13 0.87 | J-Bolt 38@36mm L=0.90m
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ALCOHOL STORAGE TANK DESIGN

4.7 OVERTUNRNING

Earthquake Overturning ,Wind (FS >1.50)
Volume D H Tank [Foundation| Total Ve Wind M M, MRe MR,, FS¢ FSw
Tank| Description
(m?) (m) (m) (Ton) (Ton) (Ton) (Ton) (Ton) | (Ton.m) |(Ton.m)| (Ton.m) | (Ton.m)
1 (©3.88x5.634 66.58 3.88 6.38 7231 27.09 99.40 8.16 262 22.99 7.39 192.84 19284 | 8.39 26.10
2 |@6.75x7.50 268.25 6.75 8.26 281.28 68.33 349,61 28.70 6.08 107.63 2278 1,179.92 1,179.92 | 1096 51.79
3 |©12.60x12.40 | 1,54537| 12.60 1390 | 1,592.66 240.81 | 1,833.46 150.49 18.75 933.04 | 116.24 | 11,550.82 | 11,550.82 [ 12.38 99.37
4 |017.40x12.78 | 3,037.38| 17.40 14.40 3,118.15 459.23 | 3577.37 293.63 2668 | 1,876.30 | 170.51 | 31,123.15 | 31,123.15 [ 16.59 18252
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MITR PHOL
Bio Fuel

Attn : u3n daswa luTanaa 91da (Tsvvruaniuaaniuade)

NuaanuuuLanagsedAundafauad

Tank Sizing , Volume & Weight

Tank List

Date

KM TECH CO.LTD.

By : KM Tech. Co., Ltd.
11-Oct-21

No.

Tag No.

Name

Q'ty

Volume
(m3)

Approx. Weight (kg/set)

Empty

Full Water

Content

Fluid

Density
(kg/m3)

T-923

Alcohol StorageTank1
(3000 m3), API 650, SS304
, Dia. 17.40 x 12.78 m H

3,000

80,588

3,117,960

Alcohol

800

T-924

Alcohol StorageTank 2
(1500 m3) API 650, SS304
, Dia. 12.60 x 12.40 m H

1,500

45,170

1,590,540

Alcohol

800

T-902, 903

Alcohol Daily Tank 1, 2
(250 m3) API 650, SS304 ,
Dia. 6.75 x 7.50 m H

257

12,230

280,480

Alcohol

800

T-904, 905

Alcohol Daily Tank 3, 4 (60
m3) API 650, SS304 , Dia.
3.88x5.634 mH

60

4,805

72,440

Alcohol

800

Plate Thickness Design :

No.

Tag No.

Name

Plate Thickness (mm)

Bottom

Shell Course No.

3 4

5 6

7 8

Roof

T-923

Alcohol StorageTank1
(3000 m3), API 650, SS304
, Dia. 17.40 x 12.78 m H

8t

10t) 10t

8t | 8t

8t | 8t

6t | 6t

6t

6t

T-924

Alcohol StorageTank 2
(1500 m3) API 650, SS304
, Dia. 12.60 x 12.40 m H

10t

10t| 8t

8t | 8t

8t | 6t

6t

6t

T-902, 903

Alcohol Daily Tank 1, 2
(250 m3) API 650, SS304 ,
Dia. 6.75x 7.50 m H

6t

5t 5t

5t | 5t

5t

5t

T-904, 905

Alcohol Daily Tank 3, 4 (60
m3) API 650, SS304 , Dia.
3.88x5.634 m H

6t

5t 5t

5t 5t

6t
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