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2. DESIGN (TOWER & VESSEL) CONDITION

ITEM NO @ JIN-020-H-3
| TEM DESDRIPTION
1 VOLUME 0.021 m>
2 FLUID NAME AIR
PRESSURE P= 10.00 / 0.98 kgf/ / Mpa
3 [DESIGN
TEMPERATURE T = 75 C
PRESSURE P= 9.00 / 0.88 kgf/ / Mpa
4 |OPERATING
TEMPERATURE T = 40 T
5 |[SHELL INSIDED DIAMETER Di = 242 .00 mm
6 |SHELL W.L to W.L WL = 350.0 mm
7 |SHELL T.L to T.L TL = 380.0 mm
8 |SHELL THICKNESS 2.5 ts = 3.5 mm
9 |HEAD THICKNESS 2.23 th = 3.5 mm
10 [CORR. ALLOWANCE C.A= 1.0 mm
11 |RADIOGRAPH EXAM. (X-RAY) NO
SHELL-SEAM(CIRCUMFERENTAL STRESS) El= 70.00 %
12 |JOINE FFICIENCY |SHELL-SEAM(LONGITUDINAL STRESS) E2 = 65.00 %
HEAD-SEAM(CIRCUMFERENTAL STRESS) E3 = 85.00 %
13 |STRESS RELEIF HEAT TREATMENT HEAD ONLY
SHELL/HEAD SS400 /  SS400
14 [MATERIAL SADDLET SS400
BOLT/NUT S35C
SHELL/HEAD 114.00 / 114.00 N/ mnt
15 é#;ggéBLE SADDLET 114.00 N/ mn
AHCHOR BOLT - N/ mn
16 |HYDO. TEST PRESS 13.0 / 1.3 kgf/cm2/Mpa
ERECTION 13.0 / 127 kgf / N
17 [WEIGHT OPERATION 13.0 / 127 kgf / N
FULL WATER 34.0 / 333 kgf / N
18 |ERECTION PLACE IN / OUT DOOR




I TEM NO:JIN-020-H-3
3. VOLUME CALCULATION

i
e o]
L
D : 0.2420 m
L 0.3800 m
3.1 SHELL SIDE(T.L FROM T.L)
Vs =1t/ 4 x ID? x L
= /4 x 0.242°2 x 0.38 = 0.017 m®
3.2 HEAD SIDE (ELLIPSE HEAD)
Vh = 0.13382 x 1D x 2
= 0.13382 x 0.242°3 x 2 = 0.004 m’
3.3 TOTAL VOLUE
V =Vs+Vh=0.017 + 0.004 = 0.021 m®



4. WeLDING PRUOCEDURE
weLDING MAP
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WELDING PROCEDUR

E SPECIFICATION (WPS)

WPS NO
HEBS
REVISION NO 0
HEAIEYHS

SUPPORTING PQR NO

JWPS1-1

JWPQ-01,02

DATE

OCT 2012

DATE

S3 Y

WELDING PROCESS FCAW

TYPE __ SEMI AUTO+MANUAL

OIS &M JOINT DESIGN (QW 402)

OIS 4fEil JOINT DETAIL

OIS EH
TYPE OF JOINT GROOVE & FILLET = SEE APPLICABLE DRAWING
AR
BACKING NO
BH2ITH A (EEN)
BACKING MATAL(TYPE) —
cHOIHRSR o
2 BASE METAL (QW 403) M og =2
MIN.PREHEAT TEMP. N/A
P-NO 1 Gr.NO 1 TO P-NO 1 Gr.NO_1&2 |zl0i IHAZt 2%
MAX.INTERPASS TEWMP. N/A
OR SPEC.AND GRADE SS400 (CIR=R=9N

TO SS400

AYEH Y

QUALIFIED THICKNESS RANGE

PREHEAT MAINTENACE WHILE WELDING

&2l POSTWELD HEAT TREATMENT (QW 407)

(=P
BASE METAL 2.0 mm - 6.0mm e g
ERIEEN = i
DEPOSIT WELD METAL _ MAX : 6 mm M AT E RANGE N/A
OolZ &E ¢ DA AING TN
PIPE DIAMETER RANGE UNLIMITED HOLDING TIME RANGE N/A
WAS 20 SMH RIS
MAX.PASS THICK.LIMIT MAX  9mm
A
ZIX FILLER METALS (QW 404) 1% GAS (QW 408)
EH5HI8
FNO _6 ANO 1 SFANO _52 PERCENT COMPOSITION
A =8 S
/;‘I/‘éf CLASS E T GAS(ES) (MIXTURE)  FLOW RATE
OTHERS N/A 1=
2 3201 _
SIZE OF FILLER : )f1.2 $1.4 SEHEQF;%'.NG w2 hiA 20-50L/M
2010 ZHA ASH(EEN TRAILING
WIRE FLUX CLASS(TYPE) N/A LHRQ'L'NG N/A N/A N/A
ZAA NEY
FLUX TRADE NAME N/A BACKING N/A N/A N/A
AQRH OINE
CONSUMABLE INSERT N/A
&HJISA ELECTRICCAL CHARACTERISTICS (QW 409)
i
XAl POSITION (QW 405) CURRENT AC OR DC DC
24
1228 XAl POLARITY SP
POSITION OF GROOVE ALL e
Zal XAl AMPS(RANGE) 180-320A
POSITION OF FILLET ALL = of
Ziahers VOLT(RANGE) 20-30V
PROGRESSION X DOWN - e
OTHER N/A




SHEXAYAM HS WPS NO. _JWPS1-2

MW = © 5 REVISION NO. ——
2&J1® WELDING TECHNIQUUE (QW 410)
- NSE e
e OB WEAVE BEAD 80TH METHOD OF BACK GOUGING _AIR ARC GOUGING AND
o= =2 0=
Sbaz 39 SINGLE OR MULTIPLE PASS (PER SIDE) __ MULTIPLE
ORIFICE OR GAS CUP SIZEB 10-16 s
55 9 =0 Y OSCILLATION N/A
INITIAL OR INTERPASS CLEANING BRUSING a2 = ga
AND GRAINDING SINGLE OR MULTIPLE ELECTRODE SINGLE
2uE sog 2™S2AE 110l'=
CONTACT TUBE TO WORK DIST N/A PEENING N/A
FILLER METAL CURRENT
VOLTS TRAVEL
LAYER NO | PROSCESS [ s | Diamm) | TYPE AMPS RANGE  |sPEED(CM/MIN| OTHER
POLAR | RANGE
J-1,0-2 | FCAW £ 71T 1.6 N/A 300A 24-28 35
E 7T 1.2 N/A 200A 20-24 35
=I|AHE SPECIAL NOTE
PREPARED BY REVIEWED BY APPROVED BY REVIEWED BY
A2 A ()




O. PROTECTION EQUIPMENT

5—1. PROTECTION CONTENT

5—2. PROTECTION INSTALLATION DWG

5-3. PROTECTION SPEC
o—1. PROTECTION CONTENT

ITEM SRS AHATOR REASON QL NC | REMARK
SAFETY VALVE °

PG °
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5—2. PROTECTION INSTALLATION DWG
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1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

NOZZLE NO

Q'TY

MANUFACTURE

MODEL

INLET CONNECTION

OUTLET CONNECT ION

D OB~ W

)
)
)
)
)
)

~

B. DESIGN CONDITION

1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
)
)
)
1

~N O O~ W N

ATMOSPHER|C PRESSURE(Pa)
EMISSION COEFFICIENT(K)
NOZZLE INDIAMETER(D)

) AIR VELOCITY(V)
=(P+0.1) x 10 (MxT) =

© oo

(40Axt3.25)
]
12) y

1.2 DISCHARGE CAPACITY OF VALVE

JIN-020-H-3
N4
1.0

EA

INT KOREA or EQ
ISV-08A or EQ

8A(PT)

OPEN

AIR
27.03
55.95
28.97

313
0.98
0.104

0.74
4.410

15.0
1.191

Wa=CxKxAx {(Px1.1)+Pa} x~(M/T)

Wa= 27.03x0.74x 55.95x {(0.98 x 1.1)+0.104}

402.44

kg/hr

1.3 MAX. INLET CAPACITY

WF =0.28 xV xy x D
=0.28 x 15 x 1.191 x (4.4172)

1.4 RESULT

WF = 97.28 Kg/Hr < Wr = 402.43 Kg/Hr

x + (28.97/313)

THEREFORE, 8A(PT)x1EA S/V

0K !

mn
°C
Mpa
Mpa

cm
m/sec

97.28 Kg/Hr



1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

NOZZLE NO

Q'TY

MANUFACTURE

MODEL

INLET CONNECTION

OUTLET CONNECT ION

D OB~ W

)
)
)
)
)
)

~

B. DESIGN CONDITION
1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
7) ATMOSPHERIC PRESSURE(Pa)
) EMISSION COEFFICIENT(K)
) NOZZLE INDIAMETER(D)
1) AIR VELOCITY(V)
2)y =(P+0.1) x 10 (MxT) =

(50Axt3.65)

1.2 DISCHARGE CAPACITY OF VALVE

Wa=CxKxAx {(Px1.1)+Pa} x~(M/T)

Wa= 27.03x0.745x 55.95x {(0.98 x 1.1)+0.104}

= 405.16 kg /hr

1.3 MAX. INLET CAPACITY

WF =0.28 xV xy x D
=0.28 x 15 x 1.191 x (5.52"2)

1.4 RESULT

WF = 152.42 Kg/Hr < Wr = 405.15 Kg/Hr
THEREFORE, 15A(PT)x1EA S/V

JIN-020-H-3
N4
1.0

INT KOREA or
ISV-15A or EQ
15A(PT)

OPEN

AIR
27.03
55.95
28.97

313
0.98
0.104
0.745
5.520
15.0
1.191

x + (28.97/313)

EA

EQ

mm’

°C
Mpa
Mpa

cm
m/sec

= 152.42 Kg/Hr

0K !



5.3,3 PRESSURE GAUGE
ITEM NO : JIN-020-H-3

A. GENERAL SPECIFICAION

1) TYPE : A TYPE (BOURDON TUBE TYPE)
2) MAKE . HAMAZ| or EQ
3) MODEL NO : SM-1111 or EQ
4) CONNECTION SIZE : PT 1/4" THREAD
5) CONNECTION LOCATION : NOZZLE NO. N3
6) PRESSURE RANGE . 0-1.5 Mpa
7) DIAL SIZE . 65 mm
8) ENCLOSURE © GENERAL TYPE
9) ACCURACY : +1.5% of F.S
B. MATERIAL
1) CASE & COVER : BLACK COATED STEEL
2) BOURDON TUBE : BRASS
3) SOCKET : BRASS
4) MOVEMENT : BRASS



ol uh

General type pressure gauge

ol-i:;‘] 74]

Model No

04
50 ¢

| Ms-1111

60 ¢
é
100 ¢

0 ~1kef/en -
: )
0~350kgl/cit

150 ¢

200 ¢

PF. 1/4, 3/8

+1.59

+3.09%




5. STRENGHT CALCULATION

ITEM NO : JIN-020-H-3

No DESCRIPTION PAGE REMARK
1 SHELL CALCULATION

2 HEAD CALCULATION

3 SADDLE CALCULATION




ITEM NO : JIN-020-H-3

5.1 SHELL THICKNESS CALCULATION

====== DESIGN CONDITION ======

DESIGN PRESSURE N 0.98 Mpa
DESIGN TEMPERATURE ST 75.00 °C
INSIDE RADIUS (CORRODED) " R 122.00 mm
EQUIPMENT MATERIAL : SS400

JOINT EFFICIENCY(CIRCUMFERENTIAL STRESS) SR 0.70

JOINT EFFICIENCY(LONGITUDNAL ~STRESS) B2 0.65

ALLOWABLE STRESS S 114.00 N/mm?
CORROSION ALLOWANCE : C.A 1.00 mm
MIN. SHELL THICKNESS(THE GREATER OF tct,tc2) : Tc 2.50 mm
USED SHELL THICKNESS I ta 3.50 mm
MAX' ALLOWABLE WORKING PRESSURE © Pa 1.62 Mpa

5.1.1 MIN. CALCULATED SHELL THICKNESS(CIRCUMFERENTIAL STRESS) : Tct

P xR
Tel = X +C.A
SxE1l-0.6xP

0.98 x 122
= + 1 = 2.50 mm
114 x 0.7 - 0.6 x 0.98

5.1.2 MIN. CALCULATED SHELL THICKNESS(LONGITUDINAL STRESS) : Tc2

P x R
Tc2 = + C.A
2xSxE2+04xP

0.98 x 122
= + 1 = 1.80 mm
114x 2 x 0.65 + 0.4 x 0.98

USED THICKNESS 3.50 mm

5.1.3 MAX" ALLOWABLE WORKING PRESSURE :Pa

SxEx(ta- a)
R+0.6x(ta- a)

Pa =

114 x 0.7 x (3.5 - 1)
= = 1.62 Mpa
122 + 0.6 x (3.5 - 1)




ITEM NO : JIN-020-H-3

5.2 ELLIPSE HEAD THICKNESS CALCULATION

DESIGN PRESSURE P 0.98 Mpa
DESIGN TEMPERATURE T 75.00 °C
INSIDE DIAMETER (CORRODED) D 244.00 mm
EQUIPMENT MATERIAL : 55400

JOINT EFFICIENCY © E3 0.85

ALLOWABLE STRESS S 114.00 N/mm?
CORROSION ALLOWANCE : C.A 1.00 mm
MIN. SHELL THICKNESS  Te 2.23 mm
USED SHELL THICKNESS I ta 3.50 mm
MAX' ALLOWABLE WORKING PRESSURE © Pa 1.98 Mpa

5.2.1 MIN. CALCULATED HEAD THICKNESS : Tc

PxD
Tc = X ¥ C.A
2xSxE3-0.2xP

0.98 x 244
= +1 = 2.23 mm
2 x 114 x 0.85 - 0.2 x 0.98

USED THICKNESS 3.50 mm
AFTER FORMING TH'K : 2.98 mm

5.2.2 MAX' ALLOWABLE WORKING PRESSURE :Pa

2xSxEx(ta- a)

Pa =
D-0.2x (ta- a)

2 x 114 x 0.85 x (3.5 - 1)
= = 1.98 Mpa
244 + 0.2 x (3.5 - 1)




ITEM NO : JIN-020-H-3
6.3 FIBER ELOGATION CHECK
6.3.1 DESIGN CONDITIONS

CURVATURE : SHELL

THICKNESS OF SHELL Dt 3.50 mm
INSIDE DIAMETER OF VESSEL : D 242.00 mm
FINAL CENTER LINE RADIUS ( D/2 + t/2) o Rf 122.75 mm
ORIGINAL CENTER LINE RADIUS © Ro ©o mm

6.3.2 EXTREME FIBER ELOGATION IS MORE THAN 5%,
HEAT TREATMENT IS REQUIRED ANY OF THE FOLLOWING CONDITIONS

1) CONTAIN LETHAL SUBSTANCE : NO
2) IMPACT TEST REAUIRED MATERIAL : NO
3) THICKNESS EXCEED 16mm : NO
4) FORMING REDUCTION MORE THAN 10% : NO
5) FORMIG TEMP. RANGE 120 - 480 Deg.C : NO

FOR P-NO.1 GROUP NOS.1 AND 2 MATERIALS THE EXTREME FIBER ELONGATION MAY BE
AS GREATER AS 40% WHEN NONE OF THE CONDATIONS.
LISTED ABOVE IN (1) THROUGH (5) EXIST.

6.3.3 DETERMINED EXTREME FIBER ELOGATION

1.43 % < 5.0 %

( 50t / Rf ) x (1 - Rf / Ro)

» THEREFORE, HEAT TREATMENT IS~ NOT REQUIRED



ITEM NO : JIN-020-H-3
6.4 FIBER ELOGATION CHECK
6.4.1 DESIGN CONDITIONS

CURVATURE : HEAD

THICKNESS OF SHELL Dt 3.50 mm
INSIDE DIAMETER OF VESSEL : D 242.00 mm
FINAL CENTER LINE RADIUS ( 0.1727xD + t/2) © Rf 43.54 mm
ORIGINAL CENTER LINE RADIUS © Ro 0 mm

6.4.2 EXTREME FIBER ELOGATION IS MORE THAN 5%,
HEAT TREATMENT IS REQUIRED ANY OF THE FOLLOWING CONDITIONS

1) CONTAIN LETHAL SUBSTANCE : NO
2) IMPACT TEST REAUIRED MATERIAL : NO
3) THICKNESS EXCEED 16mm : NO
4) FORMING REDUCTION MORE THAN 10% : YES
5) FORMIG TEMP. RANGE 120 - 480 Deg.C : NO

FOR P-NO.1 GROUP NOS.1 AND 2 MATERIALS THE EXTREME FIBER ELONGATION MAY BE
AS GREATER AS 40% WHEN NONE OF THE CONDATIONS.
LISTED ABOVE IN (1) THROUGH (5) EXIST.

6.4.3 DETERMINED EXTREME FIBER ELOGATION

( 75t / Rf ) x (1 = Rf / Ro) 6.03 % > 5.0 %

» THEREFORE, HEAT TREATMENT IS REQUIRED



0.5
5.3 SADDLE SUPPORT CALCULATION

die)

[TEM NO:JIN-020-H-3

P
p—

il
b W
III I Ilfl
/ |
DESIGN CONDITION 2=0 H Holes
TOTAL WEIGHT W 127 N
SADDLE Q"TY N 2 EA
NUMBER OF BOLT PER SADDLE BN 2 EA
ALLOWABLE STRESS OF BOLT S| 128 N/mit
USED BOLT DIAMETER M 8 mm
ROOT SECTION AREA OF BOLT Ab 33.6
FACTOR F 1
b= 4.0 d= 150.0 L = 230
1. CROSS SECTION OF SADDLE
_bxd
- 3
= 4 X3150 3 = 4.,500,000.00 '
2 N
7 - M_ — M — S0,000.00 mms
3 3
2. STRENGHT CALCULATION
Mmax = WxFxL =127.4x1.2x230 = 35,162.40 N.mm
Mmax 35, 162 _ 5
O T TZxN 30000 x 2 - 0.5 N/mm < 245 N/mm
3 REQUIRED STRESS OF BOLT
ob = W - 127 B ,
BN x Ab >x 33577 - 0% N/fmm < 61 N/mm



7. DRAWING

ITEM NO : JIN-020-H-3

No DESCRIPTION DRAWING NO REMARK
1 ASSEMBLY DETAIL DRAWING J1604020H-01
2 NOZZLE DETAIL DRAWING J16040C0M-02
3 NAME PLATE DETAIL DRAWING J1604020H-03




JIAHC X X022

OF
Kl

0l

puyd

0 &¢
At& S 810|

LICtH

<

D|

<
o}

FALE S AL

1o
Ll
0K

VESSEL DESIGN DATA

_U—e/_ CODE : KS B 6750-3 REGULATION : KOSHA
0 EYE BOLT FLUID NAME AIR TYPE HORIZONTAL
J— INT. T. Vi A -
A7\_‘_ 0—2x1 UO_AQV oEsign L TESSURE (NT /EXT) 0.98 MPa | WIND VELOCITY (m/sec)
270° 90° TEMPERATURE °c | SEISMIC ZONE FACTOR -
PRESSURE (INT./EXT.) 0.88 MPa  [INSULATION NO
OPERATING
TEMPERATURE ‘¢ [FiRE PROOFING NO
180° HYDRO. TEST PRESS 1.3 MPa  [P.WHT HEAD ONLY
CORROSION ALLOWANCE 1.0 mm IMPACT TEST NO
B SHELL NO ERECTION (Ko) 13
RADIOGRAPHY [ HEAD SEAMLESS EMPTY (Ko) 13
\8A/ WEIGHT
.MP SHELL to HEAD NO OPERATING (Kg) 13
{l JOINT EFICIENGY (SHELL / HEAD) 0.7-0.65 / 0.85 FULL OF WATER (Kg) 34
(SeeToBis) ™
550 M.D.M.T “20°C at 0.98 Mpa] BULK DENSITY _
508 MAW.T 0.98 Mpa at 75°C | CAPACITY 0.021 M’
(=
64 380 NOZZLE TABLE
7 _l__H‘_._ZO —sm._uIO_U REQ'D| CONNECTION PROJECTION
15 ! 350 AR "EOP| siZE e SERVICE SCH.NO| £y VESSEL G.L
70 210 N | 1 P50 3000 | HALF [coupa [INCET ~ | seEbwa.
N2 | 1 [P%Sue] 30001 | HALF [coura[ouTteT - | SEE DWG.
N3 | 1 | 8a | 3000l | BUSH | cour'G |P.G CONN. - | seE Dwa.
Ne | 1 [P%8e] 30001 | BusH [coupa[saFETY vaLve conn] - [sEE Dwa.
N5 | 1 | 8a | 3000 | HALF | cour' | DRAIN - | sEE DWG.
Ellp.Head(2:1) Neab| 2 | 20a | 3000b [ HALF | couP'a |INSPECTOTN HOLE - | sEE DWG.
)
Used THK t 3.5
After Forming TH'K:t 2.97 N.P BRK
o SEE DWG.
= | I N | 2_
o
st
o~ L R 120 1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
N6\ N /N6b) Aea 270 7 90" /N6B\ 100 2. NOZZLE PROJECTIONS ARE FROM CENTER LINE OF VESSEL OR
\20A/ \20A/ \20A/ \20A/ _t|'_ NEAREST TANGENT LINE TO GASKET FAGE OF FLANGE.
a 1 T 3. ALL BOLT HOLES SHALL STRADDLE THE PLAN CENTER LINE OR
VERTICAL CENTER LINE OF VESSEL UNLESS OTHERWISE SPECIFIED.
2 19
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AIR RECEIVER TANK

S MODEL NO | JIN=020—H-3

CODE | KS B6750—3
DESIGN PRESS | 0.98  Mpa| SIZE | 1.0242x330 |
DESIGN TEMP. | 75 "C | THK(S/H) 3.5t / 3.5t |
HYDRO.TEST | 1.3 Mpa | VOLUME 10.021 M3 |
NDT(S/H) | NO | WEIGHT [13 kg]
PWHT | HEAD ONLY | MATERIAL(S/H) | SS400/SS400 |
DATE BUILT | |
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