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2. DESIGN (TOWER & VESSEL) CONDITION

ITEM NO :  JIN-SO15-H-3
| TEM DESDRIPTION
1 VOLUME 0.016 m>
2 FLUID NAME AIR
PRESSURE P= 10.00 / 0.98 kgf/1/ Mpa
3 [DESIGN
TEMPERATURE T = 75 C
PRESSURE P= 9.00 / 0.88 kgf/1/ Mpa
4 |OPERATING
TEMPERATURE T = 40 T
5 |[SHELL INSIDED DIAMETER Di = 243.00 mm
6 |SHELL IW.L to W.L WL = 240.0 mm
7 |SHELL T.L to T.L TL = 270.0 mm
8 |SHELL THICKNESS .25 ts = 3 mm
9 |HEAD THICKNESS .02 th = 3 mm
10 [CORR. ALLOWANCE C.A= 0.0 mm
11 |RADIOGRAPH EXAM. (X-RAY) NO
SHELL-SEAM(CIRCUMFERENTAL STRESS) E1= 70.00 %
12 |JOINE FFICIENCY |SHELL-SEAM(LONGITUDINAL STRESS) E2 = 65.00 %
HEAD-SEAM(C I RCUMFERENTAL STRESS) E3 = 85.00 %
13 |STRESS RELEIF HEAT TREATMENT NO
SHELL /HEAD STS304 /  STS304
14 [MATERIAL SADDLET STS304
BOLT/NUT STS304
SHELL /HEAD 138.00 / 138.00 N/ mnt
15 é#;gggBLE SADDLET 138.00 N/ mnt
AHCHOR BOLT - N/ mnt
16 |HYDO. TEST PRESS 13.0 / 1.3 kgf/cm2/Mpa
ERECTION 10.0 / 98 kgf / N
17 |WEIGHT OPERATION 10.0 / 98 kgf / N
FULL WATER 26.0 / 255 kgf / N
18 |ERECTION PLACE IN / OUT DOOR




[ TEM NO:JIN-S015-H-3
3. VOLUME CALCULATION

i
|
L
D : 0.2430 m
L 0.2700 m
3.1 SHELL SIDE(T.L FROM T.L)
Vs =1t/ 4x ID? x L
= /4 x 0.243"2 x 0.27 = 0.013 m®
3.2 HEAD SIDE (ELLIPSE HEAD)
Vh = 0.13382 x ID® x 2
= 0.13382 x 0.243"3 x 2 = 0.004 m’
3.3 TOTAL VOLUE
V =Vs+Vh=0.013 + 0.004 = 0.016 m°



4. We L DING PRUCEDURE
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JINWOO

WELDING PROCEDURE SPECIFICATION(WPS)

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Sheet No. 1 of

Company Name(®| =X} &)

JINWOO. MACH. CO,, LTD.

Welding Procedure Specification No.(AFZAM H=Z): JW-WFC-001

Supporting PQR No.(s) (2t SXEXIHBAM HE -

Date(2X}) : 2015.01.20
JW-WFC-PQ-001

Welding Process(es)(& & 2t &)

Type(Manual, Automatic, Semi-Auto.)(& & &E) :

Semi-Auto

JOINTS(QW-402) (2H0|2)

Type of joint(&-E L) : Groove and Fillet

Backing(21Z) : M Yes : For Fillet and double-welded groove
W No : For single groove
Backing Material (Type) (MZXHE, HEK)

H Metal J Nonfusing Metal
1 Nonmetallic J Other
Retainers(2|HIO|L4) : None

JOINT DETAILS (70| SAHA)

See the applicable shop drawings and

welding map.

CERAZEE-SREE )

BASE METAL(QW-403) (2XH)

P-No. 8 Group No. _ ALL to  P-No. 8 Group No. _ ALL
or
Specification and type / grade or UNS number. None
to Specification type / grade or UNS number. None
or
Chem. Analysis and Mech. Prop. None
to Chem. Analysis and Mech. Prop. None
Qualified Thickness Range(=Z X 57H| &
Base Metal :  Groove : 1.5~18.0mm Fillet : Unlimited
Maximum Pass Thickness < 1/2in. (13mm: (Yes) W (No) O
Other : None
FILLER METALS (QW-404) (£71xH) FCAW
Spec. No. (SFA) 5.22
AWS No.(Class) E308L T1~4
F-No.
A-No. E308L T1~4
Size of Filler Metals(Z7tXf 27|) ®1.2, d1.6
Filler Metal Product Form(£7tX{ HEH) Flux Cored
Supplemental Filler Metal(2% £ 7}X)/
Alloy Elements(2ta ) NONE
Weld Metal Thickness Range|  Groove Max. 18.0mm
(124 ZHHe) Fillet Unlimited
Flux Added(Z=7t E8A (OYes / [No;N/A
Flux Trade Name (222 4EY) N/A
Consumable Insert(22d CIME) N/A
Others(7|E}) None

Revision No.(7Hd®#2) : 0




WELDING PROCEDURE SPECIFICATION(WPS)

JINWOO Sheot No. 2 o

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

2

No. JW-WFC-001(Rev.0)

POSITION (QW-405) (XtAl) POSTWELD HEAT TREATMENT(QW-407) (Z€X2|)
Position(s) of Groove(ZXtA) : ALL Type (HEH) : None
Position(s) oj Fillet(ZEIXtA)) : ALL Temperature Range (2=® Q) : None
Welding Progression (FIgiEtsF: Up W Down ] Time Range (A|ZHE2D) None
T Limits [1 Yes [1No : None
PREHEAT (QW-406)(0l¥) GAS(QW-408) (7t2)
Prehea Temp. Min. (Z|4& OE2 ) : 10°C . Percent Composition(Z=-dH| &)
Interpass Temp. Max. (X[CH B2 &) : 180°C o Gas(es) Single Flow Rate
Preheat Maintenance : Still in air after welding i
o Shielding co2 Welding | 44 20¢/min,
(0 23X Grade
(Continuous or special heating where applicable should be .
Trailing None None None
recorded)
Backing None None None

ELECTRICAL CHARCTERISTICS (QW-409) (H7|& £4)

Current ACor DC (& W& 22 X &): DC Polarity(=d) : EP Pulsed current(E2AM R : N/A
Amps(Range) (B FH2) : Refer to the below tabular form.
Volts(Range) (M) Refer to the below tabular form.

(Amps and Volts range should be recorded for each for each electrode size, position, and thickness, etc.
This information may be listed in a tabular form similar to that shown below.)

Tungsten Electrode Size and Type(8AH M=8 37| S HEY): N/A
Mode of Metal Transfer for GMAW(FCAW)(=Z 0|8 HEH) : globular, spray, pulsed spray
Other (7|Ef): None
TECHNIQUE(QW-410) (87 7|%)
String or Weave bead (RI% &2 ¢0|E) : Both
Orifice or Gas Cup Size(EX| 74 222 7tA2d A7) 12~20mm
Initial and interpass Cleaning (& % &7t H7d) Grinding and / or Wire brushing
Method of Back Gouging(# 727 &) . Air-Arc Gouging & Grinding until all defects are removed if required
Oscillation(®1E) None
Contact Tube to Work Distance(HE=5E22 8- E7t0| HE|): 10~20mm
Multiple to Single Layer(CtS0M EF35) : N/A
Multiple to Single Pass(per side) (CHEIH A A EHUTHA/H) - Multiple
Single to Multiple Electrodes (ZHL A CtE ®=) None
Electrode Spacing (8=7t24) None
Peening(|0| &) : Not permitted
Closed to out chamber (2T Ol A ZH&L N/A
Use of thermal processes(& AtE) None
Other (7|Eh) None
Weld Process Filler Metal(%7HH) Current(M &) Volt Travel Other .
Layer(s) Class Dia. Type Amp. Range |Speed Range| (eg.Remarks, Comments, Hot Wire
(EXE) (&) o=z X Polar. Range | (HIQtEH2)) | (cm/min) | AdditionTechniqueTorch Angle, tc)
R AS. FCAW E308L ¢1.2 DCEP 220~300A | 25~36V N/A N/A
equired
Note

1. Prior to welding, adjacent area within 1in.(25mm) from edge preparation shall be free of dirt, grease, and/or any other
harmful material to welds.(8& ™, 8t 25mm O|W& HX|, J2|A, A EFEL0 22 40| §i= A)
2.This WPS shall not be used when impact test is appplied.(2 WPS= SHA|™H0| M8 A2 AFEX| Q=L

Prepared by(&H44 %} Reviewed by(ZEA}) Approved by(& 21Ah) Reviewed by(ZEA)




O. PROTECTION EQUIPMENT

5—1. PROTECTION CONTENT
5—2. PROTECTION INSTALLATION DWG
5—3. PROTECTION SPEC

S—1. PROTECTION CONTENT

ITEM SHllfi\lI_SLTALLAﬂI:C’)I,IiING “TUSTALLATION | REMARK
SAFETY VALVE °

P.G °

TEMP’ GAUGE

5—2. PROTECTION INSTALLATION DWG

SAFTY
VALVE

PRESSURE
GAUGE

i

Ik
J




1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.

1) 1TEM NO ; JIN-S015-H-3

2) NOZZLE NO : N4

3) Q'TY ; 1.0 EA
4) MANUFACTURE : INT KOREA or EQ
5) MODEL : ISV-08A or EQ

6) INLET CONNECTION ; 8A(PT)

7) OUTLET CONNECTION : OPEN

B. DESIGN CONDITION

1) FLUID : AIR

2) SPECIFIC HEAT RATIO (C) : 27.03

3) ORIFICE AREA(A) : 18.84 -
4) MOL WEIGHT(M) ; 28.97

5) RELIEVING TEMP(T) C + 273 : 313 o0
6) SETTING PRESSURE(P) : 0.98 Mpa
7) ATMOSPHERIC PRESSURE(Pa) : 0.104 Mpa
8) EMISSION COEFFICIENT(K) : 0.745

9) NOZZLE INDIAMETER(D) (25Axt3.25) : 2.950 o
11) AIR VELOCITY(V) ; 15.0 m/sec
12) y = (P+0.1) x 10 (MxT) = 1.191

1.2 DISCHARGE CAPACITY OF VALVE
Wa=CxKxAx {(Px1.1)+Pa} x~M/T)
Wa= 27.03x0.745x 18.84x {(0.98 x 1.1)+0.104} x + (28.97/313)

= 136.43 kg /hr

1.3 MAX. INLET CAPACITY

WF =028 xVxy xD?
=0.28 x 15 x 1.191 x (2.95™2) = 43.53 Kg/Hr

1.4 RESULT

WF = 43.53 Kg/Hr < Wr = 136.42 Kg/Hr
THEREFORE, 8A(PT)x1EA S/V 0K !
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5.3,3 PRESSURE GAUGE
ITEM NO : JIN-S015-H-3

A. GENERAL SPECIFICAION

1) TYPE : A TYPE (BOURDON TUBE TYPE)
2) MAKE : KONICS or EQ
3) MODEL NO : 8$-3011 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
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| Ms-1111
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+1.59

+3.09%




5. STRENGHT CALCULATION

ITEM NO : JIN-SO15-H-3

No DESCRIPTION PAGE REMARK
1 SHELL CALCULATION

2 HEAD CALCULATION

3 SADDLE CALCULATION




ITEM NO : JIN-S015-H-3

5.1 SHELL THICKNESS CALCULATION

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

DESIGN PRESSURE P 0.98 Mpa
DESIGN TEMPERATURE ST 75.00 °C
INSIDE RADIUS (CORRODED) R 122.50 mm
EQUIPMENT MATERIAL : STS304
JOINT EFFICIENCY(CIRCUMFERENTIAL STRESS) S 0.70
JOINT EFFICIENCY(LONGITUDNAL STRESS) o E2 0.65
ALLOWABLE STRESS S 138.00 N/mm?
CORROSION ALLOWANCE > C.A 0.00 mm
MIN. SHELL THICKNESS(THE GREATER OF tc1,tc2) : Tc 1.25 mm
USED SHELL THICKNESS © o ta 3.00 mm
MAX' ALLOWABLE WORKING PRESSURE : Pa 2.33 Mpa
5.1.1 MIN. CALCULATED SHELL THICKNESS(CIRCUMFERENTIAL STRESS) : Tci
PxR
Tel = X +C.A
SxEl-0.6xP
0.98 x 122.5
= +0 = 1.25 mm
138 x 0.7 - 0.6 x 0.98
5.1.2 MIN. CALCULATED SHELL THICKNESS(LONGITUDINAL STRESS) : Tc2
P xR
Te2 = X ¥ C.A
2xSxE2+0.4xP
0.98 x 122.5
= +0 = 0.66 mm
138x 2 x 0.65 + 0.4 x 0.98
USED THICKNESS : 3.00 mm
5.1.3 MAX' ALLOWABLE WORKING PRESSURE :Pa
SxEx (ta- a)
Pa =

R+0.6x (ta- a)

138 x 0.7 x (3 -0)
= = 2.33 Mpa
122.5+ 0.6 x (3 -0)




5.2 ELLIPSE HEAD THICKNESS CALCULATION

ITEM NO : JIN-S015-H-3

DESIGN PRESSURE P 0.98
DESIGN TEMPERATURE T 75.00
INSIDE DIAMETER (CORRODED) D 245 .00
EQUIPMENT MATERIAL STS304
JOINT EFFICIENCY E3 0.85
ALLOWABLE STRESS S 138.00
CORROSION ALLOWANCE C.A 0.00
MIN. SHELL THICKNESS Tc 1.02
USED SHELL THICKNESS ta 3.00
MAX' ALLOWABLE WORKING PRESSURE Pa 2.86
5.2.1 MIN. CALCULATED HEAD THICKNESS : Tc
Tc = PxD +C.A
2xSxE3-02xP '
0.98 x 245
= +0 = 1.02 mm
2 x 138 x 0.85 - 0.2 x 0.98
USED THICKNESS 3.00 mm

AFTER FORMING TH'K :

5.2.2 MAX' ALLOWABLE WORKING PRESSURE :Pa

2xSxEx(ta- a)
D-0.2x (ta- a)

Pa =

2 x 138 x 0.85 x (3 - 0)

245 + 0.2 x (3 - 0)

= 2.86 Mpa

2.55 mm

Mpa

mm

N/mm?
mm
mm
mm
Mpa



5.3 SADDLE SUPPORT CALCULAT ION

die)

ITEM NO:JIN-SO15-H-3

——

il
b W
|II T II’l
T
2-3 H Hc.ua,s,//1
DESIGN CONDITION
TOTAL WEIGHT W
SADDLE Q"TY N
NUMBER OF BOLT PER SADDLE BN
ALLOWABLE STRESS OF BOLT S|
USED BOLT DIAMETER M
ROOT SECTION AREA OF BOLT Ab
FACTOR F
b = 3.0 d= 150.0 L = 230
1. CROSS SECTION OF SADDLE
_ b x d
3
= 3 X3150 3 - 3.375.000.00
2 A
; - bd o 3x18072 22,500.00  m
3 3
2. STRENGHT CALCULATION
Mmax = WxFxL = 98x1.2x230 = 27,048.00
G = Mmax 27,048
Z x N 22500 x 2
3 REQUIRED STRESS OF BOLT
ob = W = 98
BN x Ab 2 x 33.577

98 N

138 N/mm’

33.6 mm?

mm4

N.mm

= 0.60 N/mm < 245 N/mm?

= 0.73 N/mm < 61 N/mm?



6. DRAWING

ITEM NO : JIN-SO15-H-3

No DESCRIPTION DRAWING NO REMARK
1 ASSEMBLY DETAIL DRAWING J16040S15H-01
2 NOZZLE DETAIL DRAWING J16040S15H-02
3 NAME PLATE DETAIL DRAWING J16040S15H-03




Ol &2 dRIAS XE Fa0l122

A& S

Jt 810|

VESSEL DESIGN DATA
PN CODE KS B 6750-3 REGULATION KOSHA
0 EYE BOLT FLUID NAME AR TYPE HORIZONTAL
(M10—2x150kq) besien | PRESSURE ONT /EXT) 0.98 MPa | WIND VELOCITY (m/sec) -
2700 900 TEMPERATURE 75 °C SEISMIC ZONE FACTOR -
PRESSURE (INT./EXT.) 0.88 MPa |INSULATION NO
OPERATING
TEMPERATURE 40 °C FIRE PROOFING NO
180° — HYDRO. TEST PRESS 1.3 MPa  |P.W.H.T NO
CORROSION ALLOWANCE 1.0 mm |IMPACT TEST NO
SHELL NO ERECTION (Kg) 10
/NA (N3 RADIOGRAPHY | HEAD SEAMLESS EMPTY (Ka) 10
\8A/ \8A/ WEIGHT
SHELL to HEAD NO OPERATING  (Kg) 10
N1 ™ /N2 ™ n n
SeeTabie & JOINT EFICIENCY (SHELL / HEAD) 0.7-0.65 / 0.85 FULL OF WATER (Kg) 26
440 M.D.M.T —-20°C at 0.98 Mpa|BULK DENSITY -
i 398 M.AW.P 0.88 Mpa CAPACITY 0.016 M’
64 I 270 64 LIFTING METHOD NOZZLE TABLE
y REQ'D CONNECTION PROJECTION
15 i 240 15 MARK “no. | S%E RatTnG [ TveE | FAcE SERVICE SCH-NOJ e vESSEL C.L
SEEEE Gble| 3000 | HALF | COUP'G | INLET | sce owa,
N2 |1 Coiel 30001 | HALF | coup'G [OUTLET - | sEE DWG.
na | 1 | 8a | sooob | BusH [coura|P.G conn. - | see pwa.
na | 1 | 8a | so00b | BUSH [cour[saFeTy vaLve conn] - [seE bwa.
ns | 1 | sa | sooob | HALF [coura |DRAIN - | SEE Dwa.
Ellp.Head(2:1) N6ab| 2 | 20A | 3000b | HALF | COUP'G | NSPECTOTN HOLE | - | SEE owa.
Used TH'K t 3.0
After Forming TH'K:t 2.55 N.P BRK
o SEE DWG.
o N|
sl 1]
Q
s ' NOTES
M L 0-0 R 120 1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
MN6d\ /T § Tk /N6b) Mea\ 270 7 90" /N6B\ 100 2. NOZZLE PROJECTIONS ARE FROM CENTER LINE OF VESSEL OR
204/ 5 204/ 204/ \208/ NEAREST TANGENT LINE TO GASKET FACE OF FLANGE.
a \ 1 T 3. ALL BOLT HOLES SHALL STRADDLE THE PLAN CENTER LINE OR
g R27 VERTICAL CENTER LINE OF VESSEL UNLESS OTHERWISE SPECIFIED.
9 o| v 4. ALL REINFORCEMENT PLATES SHALL BE
| © PROVIDED NPT 1/8 TELL-TALE HOLES LONGITUDINAL &
\ . WITH HEAVY GREASE AFTER TEST AND
r?) LOCATED AT 45° OFF THE AXIS OF VESSEL. 1-NPT 1/8 TELL-TALE HOLE
=2 iz =S I H 5. GASKET CONTACT SURFACE FINISHED 125~250 AARH. WITH HEAVY GREASE
o © NAME PLATE BRK 6. GASKET :MANHOLE-
S T ~ 7. SURFACE PREPARATION & PAINTING SPEC. : (C.S PART ONLY)
3 (8A/ 3 - 1) INTERNAL PART © = m
TYP. - 2) EXTERNAL PART
SURFACE INTERMEDIATE FINAL
180° PREPARATION | PRIMER COAT COAT COLOR
50 136 50 ) EPOXY LACQUER PRIMER LACQURER .
25 100 25 SSPC-SP6 (:,) (:f) (:f) SEE NOTE "8
190 2x2-910Hol =
236 X oles 150 8. PAINTING COLOR
1) TANK : -
TABLE
REQ'D Q'TY
NO. SiZE ) FOR APPROVAL
-SET
N1 & N2 | 8AJ10A]15A[20A[25A
TYPE HALF_COUPLING Aj
N4 8A VAN
AT T T T T
| REV. | DATE DRN. | REVD. | APPR. DESCRIPTION
CLIENT
| CONTRACTOR
SHELL HEAD
DOCUMENT STATUS STS304 STS304 [ MANUFACTURER
E— REINF. PAD SADDLE
[mhl : APPROVED - STS304
02 : APPROVED WITH COMMENTS BASE PLATE _|HFTnG Lue EYE NUT
HEAD WORK MAY PROCEED SUBJECT TO FITTING STS304 NECK PLATE _ \JlNWOO MACH'NERY CO.,LTD. KOREA
| . INCORPORATION OF COMMENTS FLANGE BLIND FLANGE
OUTSIDE INSIDE 45 as REVISE AND RESUBMIT — —| PROJECT
OUTSIDE L.W.L-01 WORK MAY NOT PROCEED NOZZLE NECK _| COVER PLATE -
4 RECORD ONLY BOLT/NUT GASKET
2 2 - T BT — "™ JIN=S015—H—23
O f f NOTE : STS304 s75304[ 775 no N - —
_ INSIDE I | EARTH LUG ANCHOR BOLT/NUT
_ —| UNIT NO.
2 Back S < TADDER SATFORT — — AIR RECEl\(ER TANK
Bead o = = (16 Liter )
SHELL to HEAD STATUS
—_— ASSEMBLY DETIL DWG
CWL - 01,02 SHELL to SHELL 240 W AT _ VORTEX BREAKER ~[nsuLaTion supPoRT | oate 2016.07.20
LW.L - 01 ENGINEER LEAD ENGINEER TIFFENER INTERNAL RUN ; ] . . .
WELDING SEAM PLAN S _ UNG _|DRAWN| DGN'D | CHK'D | APP'D | DWG. NO. : L” 604081 5H _ 01 REV.
MATERIAL SPECIFICATION TWJIY.WL] WG| - A




"A,B"

-
~
M
L 2
11117
Inspector Hole Plug
Aq\ "AB”
L
<
<
\ 3

30.5

219

l18

857

33.5

\F’T1 1/4" Z‘[

"A,B"

@922

’19

\PT3/8” ll

24

/ $28.5

"A,B"

PT 1/2 J_[

"A,B"

NOZZLE

PART

MATERIAL

263.5

40

\PT 11/2”

43

.2

DETAIL "A”

SizE NO.|Q'TY NO NOMENCLATURE S ASTH SPECIFICATION
1 1 2 — |Fwe SCS13 - PT 3/4"
10A | noitane | — |HALF COUPLING — STS304 —  |pr3/ex3000m -
15A — |HALF COUPLING - STS304 - PT1,/2x3000Ib -
20A — |HALF COUPLING - STS304 —_ PT3/4x3000Ib
25A — |HALF COUPLING — STS304 - PT 1 x3000lb
32A — |HALF COUPLING - STS304 - PT11/4x3000ib
40A — |HALF COUPLING - STS304 - PT11,/2x3000ib
50A — |HALF COUPLING _ STS304 - PT 2 x 3000ib -
\H
0
M
\s
\PTC’) 4”
25.5 /
©
~
S
JAN
2\
A
PT 27 AT . . . -
REV. | DATE DRN. REVD. APPR. DESCRIPTION
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