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2. DESIGN (TOWER & VESSEL) CONDITION

ITEM NO ©  JIN-150-V-2
| TEM DESCRIPTION
1 VOLUME 0.16 m®
2 FLUID NAME AIR
PRESSURE P = 9.99 /  0.98 kgf/cm2 / MPa
3 [DESIGN
TEMPERATURE T = 75.0 C
PRESSURE P= 8.97 / 0.88 kgf/cm2 / MPa
4 |OPERATING
TEMPERATURE T = 40.0 C
5 [SHELL INSIDED DIAMETER Di = 388.0 mm
6 |SHELL W.L to W.L W = 1220.0 mm
7 |SHELL T.L to T.L L = 1260.0 mm
8 |SHELL THICKNESS 3.41 | ts = 4.0 mm
9 |HEAD THICKNESS 3.4 2.96 | th = 4.0 mm
6 [CORROSION ALLOWANCE o= 1.0 mm
7 [RADIOGRAPH EXAM. (X-RAY) NO
SHELL-SEAM(CIRCUMFERENTAL STRESS) E= 70 %
8 [JOINE FFICIENCY  [SHELL-SEAM(LONGITUDINAL STRESS) E= 65 %
HEAD-SEAM(C | RCUMFERENTAL STRESS) E= 85 %
9 |[STRESS RELEIF HEAT TREATMENT NO
SHELL /HEAD 85275 / $8275
10 |MATERIAL SUPPORT $5275
AHCHOR BOLT $5275
SHELL /HEAD 114.0 / 114.0 N/t
11 |ALLOWABLE STRESS |SUPPORT 114.0 N/t
AHCHOR BOLT 61.0 N/t
12 |HYDO. TEST PRESS 12.95 / 1.27 kgf/cm2/MPa
ERECTION 68 / 666.4 kgf / N
13 |WEIGHT OPERAT I ON 68 / 666.4 kgf / N
FULL WATER 228 / 2234.4 kgf / N
14 |ERECTION PLACE INDOOR / OUT DOOR




ITEM NO. JIN—150—-V—-2 DWG. TITLE| AIR RECEIVER TANK
1. LAYOUT & DIM.
1-Lifting lug 2:1 Approx. Ellipsidal head(T&B)
ye nut . :
M12 /220K Used thickness : 4mm
After forming thickness : 3.6mm
ey o
@ ] 8
’\@ \ﬁ)
See table/ @ 3
- 120 -
N6aY N3 @ ALl o . /N2
40A A 8A U\ = \See table
.NIP.
o o v
N © M
ANl N f
t4.0 .D 388
AN w ﬁ /Neb
See table/ =1 40A
3
N o]
N
w.L .
\ T.L /,
\\\ /I (@]
fam [\
g 4 ﬂg%::::::::n /N5
« o \I 154/ 3-9100
N
| 260 |
© 1.D318
B.C.D 390 3—¢12 Holes
440 3—M10 Anchor bolt/Nut
ELEVATION
TABLE
N1/N2 | 8A | 10A [/15A\ 20A | 25A | 32A | 40A | 50A | INLET/OUTLET
N4 | 8A | 8A \S/ywA 15A | 20A | 20A | 32A P.SV




I TEM NO:JIN-150-V-2
3. VOLUME CALCULATION

T.L
]
D : 0.388
Lo 1.260
3.1 SHELL SIDE(T.L FROM T.L)
Vs =1t/ 4x ID? x L
= /4 x 0.388"2 x 1.26 = 0.149
3.2 HEAD SIDE (ELLIPSOIDAL HEAD)
Vh = 0.13381 x ID® x 2
= 0.13381 x 0.388"3 x 2 = 0.016 m

3.3 TOTAL VOLUE

V=Vs+Vh=0.149 + 0.016 = 0.165 m



4. WELDING PROCEDURE
4-1. WELDING MAP
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JOINT NO PROCESS W.PS W/D MAT'L CLASS | REMARKS
2 FCAW JW-WFC-01 E7IT-1C
GTAV JW-WGT-01 ER70S-6
J-3,4 FCAW JW-WFC-01 E71T-1C
GTAW JW-WGT-01 ER70S-6
PREPARED BY | cHECKED BY | APPROVED BY




JINWOO WELDING PROCEDURE SPECIFICATION(WPS)

JINWOO MACHINERY CO.,LTD. KOREA Sheet No. 1 of 2

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

Company Name(H| =&t &) 27| A
Welding Procedure Specification No.(AFZA BIZ): JW-WGT-001  Date(2Xh) : 2015.01.20  Revision No.(7HEH#=Z) : 0
Supporting PQR No.(s) (23 SHEXASM s . JW-WGT-PQ-001 B
Welding Process(es)(8 H &) GTAW
Type(Manual, Automatic, Semi-Auto. (& EEl) : Manual
JOINTS(QW-402) (2F0|3) JOINT DETAILS (27 0|2 AHM)

Type of joint(E8F &™) : Groove and Fillet See the applicable shop drawings and

welding map.
Backing(¥42Z!) : M Yes : For Fillet and double-welded groove G = 3 8F ¥ HZE A)
B No : For single groove
Backing Material (Type) (M Z T} &, HEf)
B Metal [0 Nonfusing Metal

[0 Nonmetallic [] Other

Retainers(2|E|O[H) : None
BASE METAL(QW-403) (2X)

P-No. 1 Group No.  ALL to  P-No. 1 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(2 X &7 & 2)

Base Metal :  Groove : 1.5~18.0mm Fillet : Unlimited
Other : None

FILLER METALS (QW-404) (87}H) GTAW
Spec. No. (SFA) 518
AWS No.(Class) ER70S-6
F-No. 6
A-No. ER70S-6
Size of Filler Metals(Z 7t 271) ¢ 2.4mm and ¢ 3.2mm
Filler Metal Product Form(£ 7} ®Ef) Bare(Solid)
Filler +(Delet. / Add.)(& 7t AtH|/37H ER70S-6
Weld Metal Thickness Range|  Groove Max. 18.0mm
(BHTE FHES) Fillet Unlimited
Flux Added(F7} E82) COYes / M No
Flux Trade Name (B8 2 &2%3) N/A
Consumable Insert(2 2 2IME) None
Others(7|ED None




JINWOO

JINWOO MACHINERY CO.,LTD. KOREA

WELDING PROCEDURE SPECIFICATION(WPS)

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

Sheet No. 2 of 2

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

POSITION (QW-405) (XA

POSTWELD HEAT TREATMENT(QW-407) (2B X 2|)

Amps(Range) (IR H2)) :

Position(s) of Groove(ZAtA]) : All Type (EEL) : None
Position(s) oj Fillet(Z 2 XbA) - All Temperature Range (229 : None
Welding Progression (Z122sf: Up M Down O Time Range (A|ZHE2]) None
T Limits ] Yes ] No None
PREHEAT (QW-406) (% &) GAS(QW-408) (7t2)
Prehea Temp. Min. (X[& 0E25) : 10°C Eos Percent Composition(Z= A1 H| &)
Interpass Temp. Max. (X|Tf SH2%): 180°C Gas(es) Single Flow Rate
Preheat Maintenance N/A . Welding .
(G2 R X)) Shielding Ar ol 10~20¢/min.
{Continuous or special heating where applicable should be Trailing Mane — Keaia
recorded)

Backing None None None
ELECTRICAL CHARCTERISTICS (QW-409) (H7|X §4)
Current ACor DC (FiR nf B2 ZF):  DC Polarity(=7d) : __EN Pulsed current(™A ™ =) . None

Refer to the below tabular form.

Volts(Range) (22

Refer to the below tabular form.

Other(ZIED : N/A

(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(B 28 32 37| 3 HEH):
Mode of Metal Transfer for GMAW(D| 12 & 2| 20|l HEl) ;

3.2,EWTh-2
N/A

TECHNIQUE(QW-410) (& 7|%)
String or Weave bead (B|% 22 0|¥) :

Both

Orifice or Gas Cup Size(EX|7d B 7t2% 37|)

8~15mm

(=
Initial and interpass Cleaning (& % &7t H3)

Grinding and / or Wire brushing

Method of Back Gouging(47} 2% &) -

Air-Arc Gouging & Grinding until all defects are removed if required

Oscillation(2 &) None

Contact Tube to Work Distance(E&FE22 -7t AHE|): N/A
Multiple to Single Layer(CFS0| A EHS) - N/A
Multiple to Single Pass(per side) (CFEINAO A THYTHA/H) . Multiple
Single to Multiple Electrodes (TH20|A CHE H= None
Electrode Spacing (F1=7+4) None
Peening(| 0| &) Not permitted
Closed to out chamber (ZHOA 7HE : None
Use of thermal processes(Z At&) None
Other (7|Eh None
Weld [ process |Filler Metal(Z 7T ) Current(3 &) Volt Travel Other
Layer(s) - Class Dia. Type Amp. Range |Speed Range| (eg.Remarks, Comments, Hot Wire
{-g-x‘:',' %) (E8) -ﬁl7_1 ;il A Polar. Range (El %"%“%l} (cm/min) Addition, Technique, Torch Angle, Etc.)
RquL\JSired GTAW ER70S-6 t24 DCEN 100~200A | 10~20V N/A N/A
R As. GTAW ER70S-6 ¢3.2 DCEN 120~240A | 15~25V 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

X & QXC}

harmful material to welds. (28 ™, &t 25mm O|W=

2. This WPS shall not be used when impact test is appplied.(&2 WPSt= S3A|H0| &= 42

o, az2|x, 2 8FFO =22 Ao

e A)
AMEA| BEC)

|

Prepared by(Zf‘dxh Reviewed by(&E AR

Approved by(& 21Xh Reviewed by(Z E X

7 74 P

/U




JINWOO

PROCEDURE QUALIFICATION RECORD(PQR)

JIBWRR MASHINERY BYLTH-KORER (See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code) Sheet No. 1 of 2
Record Actual Conditions Used to Weld Test Coupon.
Company Name(X| ZX} &) 274
Procedure Qualification Record No.(8EEAt HEAM H3) . JW-WGT-PQ-001 Date(Z XhH 2015.01.20
WPS No.(ETAYN HF) JW-WGT-001(Rev.0)
Welding Process(es)(& 7% & &) GTAW
Type(Manual, Automatic, Semi-Auto.)(& T EEl) . Manual
JOINTS(QW-402) (870|3)
7] ~
v
Groove Angle : 45", Root Opening: 2.0mm ,  Root Face Tmm ,  T(Thickness) 9.0mm
BASE METAL(QW-403) (2X}) POSTWELD HEAT TREATMENT(QW-407) (FEH2])
Material Spec(Z ALY - to Type (HEHY) :
Type or Grade (ZE} E2 §3): to None
P-No. 1 Gr-No. 2 to P-No._ 1 Gr-No._2 [Temperature Range (2=#%) : None
Thickness of Test Coupon(Al& A FH|) : 9.0 mm Time Range (A|ZHRI2): None
Diameter of Test Coupon(AE M &) : N/A T Limits O YES [0 NO None
Other : N/A
FILLER METALS (QW-404) (27I71) GAS(QW-408) (7t2)
SFA No(87HM FAHD) 518 for Percent Composition(Z A H|8)
AWS Classification (AWS S& 8 Z) ER70S5-6(Bare Solid) Gas(es) Single Flow Rate
Filler Metal F-No. 6 o Welding )
Weld Metal Analysis A-No. ER705-6 Ahisiding Ar Grads 15kmin
Size of Filler Metals (87}X 27]) ¢ 24mm/¢ 3.2mm
Weld Metal Thickness (8232 S7) —— Trailing None None None
Filler +(Delet. / Add.) (27t AHHI/3= 71 ER70S-6 )
Backing None None None
Other (7| EH T-50(KISWEL)
POSITION (QW-405) (2Z XHA]) ELECTRICAL CHARCTERISTICS (QW-409) (H7|X EM)
Test Position(s) (AIZXHA) 3G Current (H &) : DC Polarity(34) : EN
Welding Progression (Uphill, Downhill) Uphill Amps(F1&) :  120~200A Volts(™d &h 13~18V
ST (A, 5t Tungstem Electode Size (EAHEXE3A7|) ¢3.2, EWTh-2
Heat Input(EE G2 Max. 1982 J/ ecm
Other(7|ER None
PREHEAT (QW-406)(0ll B) TECHNIQUE(QW-410) (BF 7| &)
Prehea Temp. Min. (X|£ OIER2E) : 26°C Travel Speed (R85 5%) 109 ~ 17.1 cm / min.
Interpass Temp. Max. (Z|CH B2 E): 125°C String or Weave bead (A% £ ¢0]|8) : weave
Other (7|Eh N/A Oscillation (Z15) None
Multiple to Single Layer(CHS 0 A TH5) : N/A
Multiple to Single Pass(per side) (Ct& £2 THE:  Multiple
Single to Multiple Electrodes (Et5 £2 Ot 8%8) : None
Closed to out chamber (ZH| 0 A 7HEY : None
Use of thermal processes(Z At&) None
Other (7|ED None




JINWOO PROCEDURE QUALIFICATION RECORD(PQR)

JINWOO MACHINERY CO.,LTD. KOREA Sheet No. 2 of

(Back)
Record Actual Conditions Used to Weld Test Coupon.
PQR No : JW-WGT-PQ-001
Tensile Test (QW-150) (21 EHA|E)
Specimen Width Thick. Area Ultimate Ultimate Type of failure & Location
No. (mm) (mm) (mm’) Tensile Load (kN) Unit Stress (N/mm") (mh~HEel & X
No.1 18.99 8.94 169.77 93.193 549.0 Ductile,Weld Metal
No.2 18.91 8.86 167.54 94.784 566.0 Ductile, Weld Metal
Test Report Number :
Guided-Bend Test (QW-160)(Z & A &)
Specimen No. Type of Bend Result Remarks

No.1 Transverse Face Bend Test Acceptable Open Discontinuity (1.0mm)
No.2 Transverse Face Bend Test Acceptable No Open Discontinuity
No.1 Transverse Root Bend Test Acceptable No Open Discontinuity
No.2 Transverse Root Bend Test Acceptable No Open Discontinuity

Test Report Number :
Toughness Test (QW-170)(ZZ A &)-N/A

Specimen Notch Specimen Test Impact Values(Z34 X &)() Lateral Expansion
@Opposite the notch
No. Location Size(mm) Temp.(°*C) | Base Metal HAZ Weld Metal (Mils)

Test Report Number: N/A
Comments : N/A

Fillet-Weld Test (QW-170)(Z2FAIE) : N/A
Result(Z1}) _ Satisfactory : Yes No Penetration into Parent Metal(ZXH2| 2) : Yes No

Other Test (Z|EFA|E)
Macro - Results(SQtEA Z1h: N/A
Visual Exam @ Weld Metal and HAZ : N/A
Hardness Test @([] Weld Metal, (] HAZ, (0 Base Met —— Test Report Number : N/A

Micro Examinations : N/A
Ferrite Amount of Micro Examination @ HAZ : N/A

Nondestructive Examination : RT(Report No.: N/A )
Welder's Name(E & AtYH) |J.LEE Stamp No. : JW-001
Tests conducted by(AEF&A) KOREA TESTING & RESEARCH INSTITUTE

Laboratory Test No. :

We certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of Section IX of the ASME Code.(2 8HEA ZE M= SYAEEH, 84,
A|E0| ASME Code Section IX 2| 2 7Atgtat YX|EHE SYetcl)

Manufacturer(d =X 227 A Date(ZAh : 2015.01.20
Prepared by(% 4 XhH Reviewed by(ZHEX} Certified by(2IZ %} Reviewed by(ZE X
/ e 4
//,t-"' . "X » !//rj
7 LEL




JINWOO

WELDING PROCEDURE SPECIFICATION(WPS)

JINWOO MACHINERY CO.,LTD. KOREA Sheet No. 1 of 2
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)
Company Name(X| =Xt &) 2714
Welding Procedure Specification No.(AtZ¥A] #1Z) : JW-WFC-001  Date(2Ah : 2017.10.20  Revision No.(PH&# =) : 0
Supporting PQR No.(s) (23 Y BXHEM B . JW-WFC-PQ-001
Welding Process(es)(&73 2 &) FCAW
Type(Manual, Automatic, Semi-Auto (& EEl) : Semi-Auto
JOINTS(QW-402) (EH0I) JOINT DETAILS (230 Z4 M)
Type of joint(EE &) : Groove and Fillet See the applicable shop drawings and
welding map.
Backing(2Z)) : M Yes : For Fillet and double-welded groove e =0 Y B W EHESA)
[0 No : For single groove
Backing Material (Type) (S Z A&, HEl)
B Metal [ Nonfusing Metal
] Nonmetallic [ Other
Retainers(2|HIO|]) : None
BASE METAL(QW-403) (2XH)
P-No. 1 Group No.  ALL to  P-No. 1 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(2 X 5| & 2)
Base Metal :  Groove : 1.5~18.0mm Fillet : Unlimited
Maximum Pass Thickness < 1/2in. (13mm :  (Yes) B (No) I
Other : None
FILLER METALS (QW-404) (& 7}H) FCAW
Spec. No. (SFA) 5.20
AWS No.(Class) E71T-1C
F-No. 6
A-No. E71T-1C
Size of Filler Metals(2 7} 37]) 14
Filler Metal Product Form(& 7t HEH) Flux Cored
Supplemental Filler Metal(25 S7t7)/
Alloy Elements(E 3 &l2) NONE
Weld Metal Thickness Range| Groove Max. 18.0mm
(B2 S R) Fillet Unlimited
Flux Added(F7F 282 OYes / [ No;N/A
Flux Trade Name (28 &E23) N/A
Consumable Insert(2 24 CIME) N/A
Others(7|Eh None




WELDING PROCEDURE SPECIFICATION(WPS)

JINWOO Sheet No. 2 of 2

JINWOO MACHINERY CO.,LTD. KOREA

(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code) No. JW-WFC-001(Rev.0)

POSITION (QW-405) (XFAM|) POSTWELD HEAT TREATMENT(QW-407) (€ H2|)
Position(s) of Groove(ZAHA|) : ALL Type (HER) : None
Position(s) oj Fillet(ZEIXtA]) : ALL Temperature Range (2ZE$) : None
Welding Progression (Zl18i&t2F: Up B Down _[J  |Time Range (A7) None
T Limits : [ Yes [0 No None
PREHEAT (QW-406)(CI[ %) GAS(QW-408) (712)
Prehea Temp. Min. (X|& JE€2E) : 10°C Percent Composition(Z 4 H| &)
Interpass Temp. Max. (X|Cf S7t2%) . 180°C ok Gas(es) Single Flow Rate
E’[;legegtxrl\?amtenance . Still in air after welding Shielding coz Welding 10~20U/min.
=TT Grade
(Continuous or special heating where applicable should be Trailing — N —
recorded)
Backing None None None

ELECTRICAL CHARCTERISTICS (QW-409) (H7|H §4)

Current ACor DC(H R/ nJ{ E2 28):  DC Polarity(=4) : _EP Pulsed current(@AHE) - N/A
Amps(Range) ({2 : Refer to the below tabular form.
Volts(Range) (I 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(2 A8 35 37| 9 HEl) N/A

Mode of Metal Transfer for GMAW(FCAW)(2 20|l EEH) : globular, spray, pulsed spray

Other (7|ED: None
TECHNIQUE(QW-410) (X 7|'H)
String or Weave bead (27l Z2 2Jj0|g) . Both
Orifice or Gas Cup Size(EX| 714 EEL2 7I23 37|) . 12~20mm
Initial and interpass Cleaning (£ 4 &7t %) : _ Grinding and / or Wire brushing
Method of Back Gouging(2{7t3 & BHE) Air-Arc Gouging & Grinding until all defects are removed if required
Oscillation(Zl18) None
Contact Tube to Work Distance(E & 522t 88 S7te| Ha): 10~20mm
Multiple to Single Layer(Ct& 0| EtE) : N/A
Multiple to Single Pass(per side) (CFE I AOfA] SHUTfA/H) - Multiple
Single to Multiple Electrodes (SHY0AM CHE T - None
Electrode Spacing (HI=7t2)) None
Peening(Zl0j'd) Not permitted
Closed to out chamber (ZHOA 7HE - N/A
Use of thermal processes(Z AtE) : None
Other (?|EhH : None

Weld | process Filler Metal(= 7 M) Current(M ) Volt Travel Other

Layer(s) Class Dia. Type Amp. Range |Speed Range| (eg.Remarks Comments, Hot Wire
g5z | (E9) 32 XA Polar. Range | (IS | (cm/min) | Addition Technique Torch Angle, tc)
Reqpl.‘Jsired FCAW E71T-1C ¢14 DCEP 220~300A | 25~36V N/A N/A
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.(87% &, FCt 25mm OjUj= HX|, 22|, U EHEL0 22 Z40| giE A)
2. This WPS shall not be used when impact test is appplied.(2 WPSE SZAA|EH0| HEL|= AL AKX 2=Ct)

Prepared by(2Hd AL Reviewed by(Z& £ X Approved by(E 21X Reviewed by(& £

- Sl (O




JINWOO

PROCEDURE QUALIFICATION RECORD(PQR)

JINWOO MACHINERY CO.,LTD. KOREA (See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code) Ll
Record Actual Conditions Used to Weld Test Coupon.
Company Name(M =Xt &) TS24
Procedure Qualification Record No.(8FEA HEM HZ) : JW-WFC-PQ-001 Date(2 X 2015.01.20
WPS No.(SE AT H3) JW-WFC-001(Rev.0)
Welding Process(es)(8 % &t &) FCAW
Type(Manual, Automatic, Semi-Auto.)(8 HEEH) : Semi-Automatic
JOINTS(QW-402) (BX0]3) 5
‘\J\O°
) 5
2z
s
Groove Angle : 45",  Root Opening: 2.0mm , Root Face 1mm ,  T(Thickness) 9.0mm

BASE METAL(QW-403) (27%H) POSTWELD HEAT TREATMENT(QW-407) (2 €HX2])
Material Spec(2 A - to Type (HEH) :
Type or Grade (BEf & S8): to None
P-No. 1 Gr-No. 2 to P-No.__1 Gr-No._2 |Temperature Range (2= &%) : None
Thickness of Test Coupon(AI&H S7H)) - 9.0 mm Time Range (AlZHH ) None
Diameter of Test Coupon(A|E Y E&) : N/A T Limits O YES O NO None
Maximum Pass Thickness(Zi 2 Z|CH F7H)) 40 mm
FILLER METALS (QW-404) (£713) GAS(QW-408) (7t2)
SFA No.(87t 3¢ =) 5.20 For Percent Composition(= A H| &)
AWS Classification (AWS S2#%Z) E71T-1C (Flux Cored) Gas(es) Single Flow Rate
Filler Metal F-No. 6 o Welding .
Weld Metal Analysis A-No. E71T-1C Shielding co2 Grade sl
Size of Filler Metals (27tX 327() ¢ 14 i
Supplemental Filler Metal(2%& &7t None Treiling o Nare Here
Alloy Elements(&= &) None —— None s ks
Weld Metal Thickness (B&ta<% FH, 9.0 mm
POSITION (QW-405) (8 ™XtA)) ELECTRICAL CHARCTERISTICS (QW-409) (H7|X §4)
Test Position(s) (A &AL 3G Current (B &) : DC Polarity(=d) : EP
Welding Progression (Uphill, Downhill) Uphill Amps(FR) :  245~250A Volts(M2hH . 28~29V
ST (M, ot Mode of Metal Transfer for GMAW(FCAW : Globular

Heat Input(2E Y EE: Max. 17284 J/ cm

Other(Z| ER) None
PREHEAT (QW-406)(0| &) TECHNIQUE(QW-410) (BE7|%)
Prehea Temp. Min. (|2 QE82%) : 55°C Travel Speed (RE85E%) - 243 ~ 26,5 cm / min.
Interpass Temp. Max. (X|CH Z7H2E) 170°C String or Weave bead (2|7 £ ¢J|0[8) : weave
Other (7|Eh N/A Oscillation (T&) None

Multiple to Single Layer(C}5 0l A THE) . N/A

Multiple to Single Pass(per side) (Ct5 &2 ttE: Multiple

Single to Multiple Electrodes (Et= 22 Ot 888) : None

Closed to out chamber (ZH|0f|A] 7HH - N/A

Use of thermal processes(Z AHE) None

Other (?|Eh None




ALIFICATION RECORD(PQR
JINWOO PROCEDURE QU C (PQR)

JINWOO MACHINERY CO.,LTD. KOREA Sheet No. 2 of

(Back)
Record Actual Conditions Used to Weld Test Coupon.
PQR No : JW-WFC-PQ-001
Tensile Test (QW-150)(/EAI )
Specimen Width Thick. Area Ultimate Ultimate Type of failure & Location
No. (mm) (mm) (mm*) Tensile Load (kN) Unit Stress (N/mm) (ThE=FE) 2 (K]
No.1 18.91 8.85 167.35 94,552 565.0 Ductile,Base Metal
No.2 19.00 846 160.74 91.878 572.0 Ductile,Weld Metal
Test Report Number :
Guided-Bend Test (QW-160)(Z2E A E)
Specimen No. Type of Bend Result Remarks
No.1 Transverse Face Bend Test Acceptable No Open Defect
No.2 Transverse Face Bend Test Acceptable No Open Defect
No.1 Transverse Root Bend Test Acceptable No Open Defect
No.2 Transverse Root Bend Test Acceptable No Open Defect
Test Report Number :
Toughness Test (QW-170)(5Z Al E)-N/A
Specimen Notch Specimen Test Impact Values(ZZ X &)() Lateral Expansion
@Opposite the notch
No. Location Size(mm) Temp.(°C) | Base Metal HAZ Weld Metal (Mils)

Test Report Number : N/A
Comments : N/A

Fillet-Weld Test (QW-170)(2SI£FAIE) : N/A
Result(Z1}) _ Satisfactory : Yes No Penetration into Parent Metal(ZX{2| 22l) : Yes No

Other Test (7|EFA|E)
Macro - Results(S2tE A Z1h : N/A
Visual Exam @ Weld Metal and HAZ : N/A
Hardness Test @([J Weld Metal, [] HAZ, [] Base Meti— Test Report Number : N/A

Micro Examinations : N/A
Ferrite Amount of Micro Examination @ HAZ : N/A

Nondestructive Examination : RT(Report No.: N/A )
Welder's Name(ZEAtY) .J.LEE Stamp No. : JW-001
Tests conducted by(Al&+&A) KOREA TESTING & RESEARCH INSTITUTE

Laboratory Test No. :

We certify that the statements in this record are correct and that the test welds were prepared, welded, and

tested in accordance with the requirements of Section IX of the ASME Code.(2 8 HAI M 8HAEEH|, 834,
A8 0| ASME Code Section IX 2| 2 7AIZ I YA EHE SHoICL)

Manufacturer(H =X 22X Date(2%h) 2017.10.20

Prepared by(Zxh Reviewed by(& £ Certified by(21S X} Reviewed by(# EX)

Y el (O




S. PROTECTION EQUIPMENT

5—1. PROTECTION CONTENT

5—2. PROTECTION INSTALLATION DWG

5-3. PROTECTION SPECIFICATION
S—1. PROTECTION CONTENT

ITEM INSTALLATION REASON OF NO
SHELL PIPING INSTALLATION
PSV o
P.G (o)
TI
5—2. PROTECTION INSTALLATION DWG

S
\¢¢~\~

T




1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

) NOZZLE NO

) Q'TY

) MANUFACTURE
) MODEL
)

)

(@2 €2 N - NN CO I \]

INLET CONNECTION
OUTLET CONNECTION

~

B. DESIGN CONDITION
1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
) ATMOSPHERIC PRESSURE(Pa)
)
)
]
2

0 N O O MW DN

EMISSION COEFFICIENT(K)

©

11) AIR VELOCITY(V)
]

1.2 DISCHARGE CAPACITY OF VALVE

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

Wa= 27.03x0.878x 18.84x {(0.98 x 1.1)+0.104}

160.76 kg /hr

1.3 MAX. INLET CAPACITY

WF=0.28xVxyxD?

=0.28 x 15 x 12.161 x (1.63"2)

1.4 RESULT

WF = 135.7 Kg/Hr < Wr = 160.75 Kg/Hr
THEREFORE, 8A(PT 1/4")x1EA S/V

NOZZLE INDIAMETER(D) (15Axt3.7)

)y = (P+0.103) x 10* (M x T)

N4
1.0 EA
INT KOTREA or EQ
ISV-15A(LIFT TYPE) or EQ
8A(PT 1/4")
OPEN

AIR
27.03
18.84 mnt
28.96
313 °C
0.98 Mpa
0.104 Mpa
0.878
1.630 cm
15.0 m/sec
12.161

x + (28.96/313)

= 135.70 Kg/Hr



1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

) NOZZLE NO

) Q'TY

) MANUFACTURE
) MODEL
)
)

(@2 €2 N - NN CO I \]

INLET CONNECTION
OUTLET CONNECTION

~

B. DESIGN CONDITION
1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
) ATMOSPHERIC PRESSURE(Pa)
)
)
]
2

0 N O O MW DN

EMISSION COEFFICIENT(K)

©

11) AIR VELOCITY(V)
]

1.2 DISCHARGE CAPACITY OF VALVE

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

Wa= 27.03x0.878x 55.95x {(0.98 x 1.1)+0.104}

477.40 kg/hr

1.3 MAX. INLET CAPACITY

WF=0.28xVxyxD?

=0.28 x 15 x 12.161 x (2.772)

1.4 RESULT

WF = 372.34 Kg/Hr < Wr = 477.4 Kg/Hr
THEREFORE, 15A(PT 1/2")x1EA S/V

NOZZLE INDIAMETER(D) (25Axt4.5)

)y = (P+0.103) x 10* (M x T)

N4
1.0 EA
INT KOTREA or EQ
ISV-15A(LIFT TYPE) or EQ
15A(PT 1/2")
OPEN

AIR
27.03
55.95 mnt
28.96
313 °C
0.98 Mpa
0.104 Mpa
0.878
2.700 cm
15.0 m/sec
12.161

x + (28.96/313)

= 372.34 Kg/Hr



1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

) NOZZLE NO

) Q'TY

) MANUFACTURE
) MODEL
)

)

(@2 €2 N - NN CO I \]

INLET CONNECTION
OUTLET CONNECTION

~

B. DESIGN CONDITION
1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
) ATMOSPHERIC PRESSURE(Pa)
)
)
]
2

0 N O O MW DN

EMISSION COEFFICIENT(K)

©

11) AIR VELOCITY(V)
]

1.2 DISCHARGE CAPACITY OF VALVE

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

Wa= 27.03x0.878x 101.3x {(0.98 x 1.1)+0.104}

864.36 kg /hr

1.3 MAX. INLET CAPACITY

WF=0.28xVxyxD?

=0.28 x 15 x 12.161 x (4.04"2)

1.4 RESULT

WF = 833.64 Kg/Hr < Wr = 864.35 Kg/Hr
THEREFORE, 20A(PT 3/4")x1EA S/V

NOZZLE INDIAMETER(D) (40Axt5.1)

)y = (P+0.103) x 10* (M x T)

N4
1.0 EA
INT KOTREA or EQ
ISV-20A(LIFT TYPE) or EQ
20A(PT 3/4")
OPEN

AIR
27.03
101.30 mn?
28.96
313 °C
0.98 Mpa
0.104 Mpa
0.878
4.040 cm
15.0 m/sec
12.161

x + (28.96/313)

= 833.64 Kg/Hr



1, PROTECTION SPECIFICATION.
1.1 SAFETY VALVE

A. GEVERAL SPECIFICATION.
1) ITEM NO

) NOZZLE NO

) Q'TY

) MANUFACTURE
) MODEL
)

)

(@2 €2 N - NN CO I \]

INLET CONNECTION
OUTLET CONNECTION

~

B. DESIGN CONDITION
1) FLUID
) SPECIFIC HEAT RATIO (C)
) ORIFICE AREA(A)
) MOL WEIGHT(M)
) RELIEVING TEMP(T) C + 273
) SETTING PRESSURE(P)
) ATMOSPHERIC PRESSURE(Pa)
)
)
]
2

0 N O O W N

EMISSION COEFFICIENT(K)

<]

11) AIR VELOCITY(V)
]

1.2 DISCHARGE CAPACITY OF VALVE

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

Wa= 27.03x0.878x 221.168x {(0.98 x 1.1)+0.104}

1,887.15 kg /hr

1.3 MAX. INLET CAPACITY

WF=0.28xVxyxD?

=0.28 x 15 x 12.161 x (4.95"2)

1.4 RESULT

WF = 1251.48 Kg/Hr < Wr = 1887.15 Kg/Hr

NOZZLE INDIAMETER(D) (50Axt5.5)

)y = (P+0.103) x 10* (M x T)

N4
1.0 EA
JOKWANG I.L.1 CO.,LTD or EQ
JSV-LT12(LOW LIFT TYPE) or EQ
32A
32A

AIR
27.03
22117 mmt
28.96
313 °C
0.98 Mpa
0.104 Mpa
0.878
4.950 cm
15.0 m/sec
12.161

x + (28.96/313)

= 1,251.48 Kg/Hr

THEREFORE, 32Ax1EA S/V

0K |



1 | 2 | 3 | 4 5 | 6 7 | 8

$Z600050¢1 ITEM DESCRIPTION MATERIAL | QTY SIZE PART DRAWN NO|WT(Kg)

B HEX. 15 1

| PT 1/4” 1

| \ ’71 .
\;,,Jii

(55)
e\
=] :ﬂ NOTE
- = § 1. SET PRESSURE RANGE IS 0.5 MPa TO 1.5 MPa
T 2. RELIEF CAPACITY SEE TABLE
I _j 3. MATERIALS OF CONTRUCTION B
— BODY, DISK ——— BRASS
STEM, NUT ——— STEEL
PACKING ——— VITON
4. MAX. TEMPERATURE 120°C
(( I1&T KOREA |we| sarery vauve, pri/4”
SCALE |24 —zs:| DRANN [oESION [ cHEck | APPR [rmery| ISv—08A
UNT | mm  dees L.G.H LH.G| pyg | PART NO REV [H1 M0
SYM REVISION DATE | SIGN [CHECK| APPR| ~ REFERENCE DRAWING DATE [2012. 5.24 NO | T305000923 00

I&T KOREA ! 2 ! 3 ! 4 5 6 ! 7 As (420x297)



1 | 2 3 4 5 | 6 7 | 8

££600050€1 ITEM DESCRIPTION MATERIAL | Q'TY SIZE PART DRAWN NO|WT(Kg)

s HEX. 22 .

PT 1/2"
- N __ ]7”‘\; —
(76)
>
I:::L
!
| ) | E:, 1. SET PRESSURE RANGE IS 0.5 MPa TO 1.5 MPa
|| 2. RELIEF CAPACITY SEE TABLE
] T 3. MATERIALS OF CONTRUCTION
— BODY, DISK ——— BRASS
STEM, NUT ——— STEEL
PACKING ——— VITON
4. MAX. TEMPERATURE 120°C
(( I1&T KOREA |we| sarery vave, pri/2”
SCALE |25 —¢zs:| DRANN [DESION [ cHECK | APPR [rmery| 1SV—15A
ONT |mm et LH.C LH.G| pyg | PART NO REV [T N0
SYM REVISION DATE | SIGN [CHECK| APPR|  REFERENCE DRAWING DATE [2012. 5.24 NO | T305000933 00
I&T KOREA ! 2 ! 3 ! 4 5 6 ! 7 As (420x297)



1 | 2 3 4 5 | 6 7 | 8

£91100S0¢1 ITEM DESCRIPTION MATERIAL | Q'TY SIZE PART DRAWN NO|WT(Kg)
i PT 3/4" HEX. 27 1
i ’J\ B e i
- 3B -
1 — \;77f
(108)
— -~ \ NOTE
— _L 1. SET PRESSURE RANGE IS 0.5 MPa TO 1.5 MPa
— 2. RELIEF CAPACITY SEE TABLE
—~ I ] e 3. MATERIALS OF CONTRUCTION -
—( BODY, DISK ——— BRASS
—_— — = STEM, NUT ——— STEEL
PACKING ——— VITON
4. MAX. TEMPERATURE 120°C
(( I&T KOREA |we| sarery vanve, pra/s”
SCALE | 17 —ge:| DRANN | DESION | CHECK | APPR [rmpra|  1SV—20B
ONT | mm e L.G.H LH.G| pyg | PART NO REV [SH 10
SYM REVISION DATE | SIGN [CHECK| APPR|  REFERENCE DRAWING DATE |2012. 9. 3 NO | T305001163 00

I&T KOREA ! 2 ! 3 ! 4 5 ! 6 ! 7 As (420x297)
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5.3,3 PRESSURE GAUGE
ITEM NO : JIN-150-V-2

A. GENERAL SPECIFICAION

1) TYPE : A TYPE (BOURDON TUBE TYPE)
2) MAKE © MyungSung Hyoda or EQ
3) MODEL NO © MS-1111 or EQ
4) CONNECTION SIZE . 3/8"
5) CONNECTION LOCATION : NOZZLE NO. N3
6) PRESSURE RANGE : 0-1.5Mpa
7) DIAL SIZE : 100 mm
8) ENCLOSURE : GENERAL TYPE
9) ACCURACY : +1.5% of F.S
B. MATERIAL
1) CASE & COVER : CARBON STEEL
2) BOURDON TUBE . BRASS
3) SOCKET : CARBON STEEL
4) MOVEMENT : CARBON STEEL



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%




6. STRENGHT CALCULATION

ITEM NO : JIN-150-V-2

No DESCRIPTION PAGE REMARK
1 SHELL CALCULATION

2 HEAD CALCULATION

3 SKIRT CALCULATION

4 LIFTING CALCULATION

5 NOZZLE PAD CALCULATION




ITEM NO : JIN-150-V-2
6.1 SHELL THICKNESS CALCULATION

DESIGN PRESSURE © P 0.98 Mpa
DESIGN TEMPERATURE o T 75 °C
INSIDE RADIUS (CORRODED) "R 195.00 mm
EQUIPMENT MATERIAL : 85275
JOINT EFFICIENCY(CIRCUMFERENTIAL STRESS) E 0.70
JOINT EFFICIENCY(LONGITUDNAL STRESS) E 0.65
ALLOWABLE STRESS S 114.00 N/mm?
CORROSION ALLOWANCE D 1.00 mm
MIN. SHELL THICKNESS(THE GREATER OF tci,tc2) " Te 3.4 mm
USED SHELL THICKNESS © ta 4.00 mm
MAX' ALLOWABLE WORKING PRESSURE . Pa 1.216 Mpa
6.1.1 MIN. CALCULATED SHELL THICKNESS(CIRCUMFERENTIAL STRESS) : Tcf
P xR
= +
Tef SXE-06xF a
_ 0.98 x 195 ‘1 = 3.41 mm
114 x 0.7 - 0.6 x 0.98
6.1.2 MIN. CALCULATED SHELL THICKNESS(LONGITUDINAL STRESS) : Tc2
P xR
Tc2 = + a
2XxXSxE+0.4xP
0.98 x 195
= + 1 = 2.28 mm
114x 2 x 0.65 + 0.4 x 0.98
USED THICKNESS 4.00 mm
6.1.3 MAX' ALLOWABLE WORKING PRESSURE :Pa
oy = SxEx (ta- a)
as R+0.6x (ta- a)
114 x 0.7 x (4 - 1) _ | 16 Moa

195+ 0.6 x (4 - 1)



ITEM NO : SAH-265-2D-P098(D59855275)
6.2 ELLIPSE HEAD THICKNESS CALCULATION

DESIGN PRESSURE : P 0.98 Mpa

DESIGN TEMPERATURE T 75 o¢
INSIDE DIAMETER (CORRODED) : D 388.0 mm
EQUIPMENT MATERIAL : 35275
JOINT EFFICIENCY CE 0.85
ALLOWABLE STRESS S 114.00  N/mm?
CORROSION ALLOWANCE Cq 1.00 mm
MIN. SHELL THICKNESS : Te 2.96 mm
USED SHELL THICKNESS : ta 4.00 mm
MAX' ALLOWABLE WORKING PRESSURE : Pa 1.49 Wpa
6.2.1 MIN. CALCULATED HEAD THICKNESS : Tc
_ PxD
o= S XxSXE-02xP ta
B 0.98 x 388 )
C T ox114x08-02x098 - 2.96 mn
USED THICKNESS 4.00 mm
AFTER FORMING TH'K 3.40 mm

6.2.2 MAX' ALLOWABLE WORKING PRESSURE :Pe

2xSxEx(ta- a)

Pa = D-0.2x (ta- a)

_ 2 x 114 x 0.85 x (4 - 1) _ 1.49 Mpa

388 + 0.2 x (4-1)




ITEM NO : JIN-150-V-2
6.3 FIBER ELOGATION CHECK
6.3.1 DESIGN CONDITIONS

CURVATURE

THICKNESS OF SHELL Dot
INSIDE DIAMETER OF VESSEL :D
FINAL CENTER LINE RADIUS ( D/2 + t/2) : Rf
ORIGINAL CENTER LINE RADIUS " Ro

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

1) CONTAIN LETHAL SUBSTANCE

2) IMPACT TEST REAUIRED MATERIAL

3) THICKNESS EXCEED 16mm

4) FORMING REDUCTION MORE THAN 10%

5) FORMIG TEMP. RANGE 120 - 480 Deg.C

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
( 50t / Rf ) x (1 - Rf / Ro) = 1.02 % <

» THEREFORE, HEAT TREATMENT IS NOT REQUIRED

SHELL

4.00 mm

388.00 mm

196.00 mm

o mm

NO

NO

NO

NO

NO

5.0 %



ITEM NO : JIN-150-V-2
6.4 FIBER ELOGATION CHECK
6.4.1 DESIGN CONDITIONS

CURVATURE : HEAD

THICKNESS OF SHELL Dot 4.00 mm
INSIDE DIAMETER OF VESSEL :D 388.00 mm
FINAL CENTER LINE RADIUS ( 0.1727xD + t/2) © Rf 69.01 mm
ORIGINAL CENTER LINE RADIUS * Ro o 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) = 4.35 % < 50 %

» THEREFORE, HEAT TREATMENT IS NOT REQUIRED



ITEM NO @ JIN-150-V-2
6.5 SKIRT CALCULATION SHEET
6.5.1 DESIGN CONDITIONS

DESIGN PRESSURE C P 0.98 Mpa
SHAPE FACTOR : Ce 0.70
EARTHQUAKE FACTOR " F 0.37
DESIGN TEMPERATURE o T 75.00 °C
SHELL THICKNESS ot 4.00 mm
SHELL OUT DIAMETER(Di+2t) . Do 396.00 mm
TOTAL HEIGHT OE VESSEL © Lt 1635.00 mm
HEIGHT OF VESSEL CENTER LINE TO BASE " Hv 905.00 mm
OPERATING WEIGHT OF VESSEL CW 666.40 N
SECTION AREA OF VESSEL A = Do2 x Lt DA = 1.62 2
Dol= (Di+ts+a )x1.2= (0.388 + 0.004 + 0.001)x 1.2 = 0.47 m
Do2= (Di+ts+a )+0.6= (0.388 + 0.004 + 0.001) + 0.6 = 0.99 m
WIND SPEED PRESSURE(45m/sec)-TABLE 5-3 REFFERENCE : Qs 1226.00 N/m?
MAXIMUM MOMENT T 1752.74 N.m
ECCENTRIC MOMENT : Me 0.00 N.m
% SKIRT CONDITIONS
MODEL MEAN DIAMETER(Dm+ts+a ) : Dm 322.00 mm
SKIRT INSIDE DIAMETER : Ds 318.00 mm
OPENING WIDTH Dy 100.00 mm
OPENING HOLE Q'TY © N1 3.00 EA
THICKNESS Cts 4.00 mm
MATER| AL : 85275
DESIGN TEMPERATURE - ALLOWABLE STRESS : Suo 114.00  N/mm?
- YIELD POINT : Syo 230.00 N/mm?
- ELASTIC MEDULUS . Eo 208000.00 N/mm?
AMB. TEMPERATURE - ALLOWABLE STRESS © Su 114.00  N/mm?
- YEILD POINT : Sy 230.00 N/mm?
- ELASTIC MODULUS " E 208000.00 N/mm?
% BASE PLATE CONDITIONS
WIDTH (LARGE SIZE) : D3 440,00 mm
WIDTH (SMALL SIZE) © D1 318.00 mm
LARGE WIDTH OF INNER OR COTER o 59.00 mm
THICKNESS S tp 6.00 mm
MATER| AL : 85275
ALLOWABLE STRESS : Sup 114.00  N/mm?
YIELD POINT © Syp 230.00 N/mm?
% ANCHOR BOLT CONDITIONS
BOLT CIRCLE DIAMETER : BCD 390.00 mm
BOLT Q'TY N 3.00 EA
BOLT HOLE SIZE d 12.00 mm
USE BOLT SIZE : UBS 10.00 mm
EFFECTIVE DIAMETER s di 8.38 mm
MATER| AL : 85275
YIELD POINT © Syb 120.00 N/mm?

ALLOWABLE DURABILITY OF CONCRETE(1.2kgf/mn °x9.8) : fcon 11.76 N/mm?



6.5.2 MAXIMUM MOMENT CALCULATION (M)

2.1 WIND LOAD, Fw
Fw =Ce x Cg x Qs x Iw x A=0.7 x 1.39 x 1226 x 1 x 1.62

2.2 WIND MOMENT, Fmw
Fmw = Fw x Hv = 1936.73 x 0.905

2.3 SEISMIC LOAD, Fs
Fs =W x F =666.4 x 0.37

2.4 SEISMIC MOMENT, Fms
Fms = Fs x Hv = 246.57 x 0.905

2.5 MAXIMUM MOMENT, M
M = The larger value of Fmw

6.5.3 SKIRT CALCULATION
3.1 ALLOWABLE COMPRESSION STRESS

0.3 x Eo x ts
{1+0.004 x (Eo/Sy)} x Dm

O a=

0.3 x 208000 x 4
{1+0.004x(208000/230) }x322

3.2 VERTICAL LOAD PER CIRCUMFERENCE
3.2.1 LOAD STRESS

W
Tt xDmx (ts - a) - (Y xNi) x (ts - a)

o w=

666 .40
T x 322 x (4-0) - (100 x 3) x (4-0)

3.2.2 BUCKLING LOARD

JIN-150-V-2

1000 x M 1000 x 1752.74
Ob= *+ ——— = =
Z 261,332.893
7 = | _ nDm’ts _ DmYts
D,/2 4 2
_ T x 32272 x 4 ~ 322 x 100 x 4
4 2

3.2.3 COMPRESS STRESS

. P x Dn . 0.98 x 322
OP =200 x ts 400 x 4

% NON-INTERNAL COMPRESS

H+

1936.73

1752.74

246 .57

223.14

1752.74

167.87

0.23

6.71

261332.89

0.20

0.00

N.m

N.m

N.m

N/mm?

N/mm?

N/mm?

mm

N/mm?

N/mm2



JIN-150-V-2
3.3 COMPOSITE COMPRESSION STRESS OF SKIRT
3.3.1 COMPOSITION TENSILE STRESS

Ot= op- ow+ ob=0.2-0.23+6.71 =

** RESULT ot <= &f : 6.67 N/mf <= 109.76 N/mm
ALLOWABLE STRESS ( & f= 16kgf/mm?x n x9.8) -
3.3.2 COMPOSITION COMPRESSION STRESS

oc= -op + ow + (ob/SQRT(2)) = -0.2+0.23+(6.71/SQRT(2)) =

=% RESULT oc <= o0a @ 4.78N/mi <= 167.87 N/mm

6.5.4 ANCHOR BOLT AND PLATE CALCULATION
4.1 ALLOWABLE TENSILE STRESS OF ANCHOR BOLT(NON-INTERNAL TENSILE) ( fb)

fo=  16kgf/mm® x 9.8 =

4.2 TENSILE STRESS OF ANCHOR BOLT AND RESULT
4.2.1 SECTION AREA (A)

A= ntxdi™2/4=nx82376"2/4 =

4.2.2 TENSILE STRESS (Sb)

1 4000 x M
Sp=—— W
N x A x A BCD J
1 4000 x 1752.74 =
- x| - 666.4 }
3 x 55101 390.0

** RESULT Sb <= fb @ 104.72 N/mw <= 156.8 N/mn

4.3 BENDING STRESS OF BASE PLATE
4.3.1 SECTION AREA (A1)
A1 = 0.7854 x( D3"2-D1"2) -
4.3.2 SECTION MODULS (Z1)
Z1 = m( D3"4-D1"4) /32xD3 -

4.

w

.3 COMPRESSION LOAD (B)

oo
I

[1000 x (M + Me) / Z1] + (W / A1)

= [1000x(1752.74+0) /3153307 .56 ]+(666.4/76688.8122) =

** RESULT B <= fcon : 0.56 N/mr <= 11.76 N/mr
4.3.4 BASE PLATE ALLOWABLE STRESS (Bp)

Bp=(3x 1™ xB) / tp™2 = (3 x 59™2 x 0.56) / 6™2 =

6.67

N/mm?

0K |

109.76 N/mm”

4.78

156.80

55.10

104.72

76,688.81

3,153,307.56

0.56

162.45

N/mm?

0K !

N/mm?

mm

N/mm?

0K !

mm

mm

N/mm?

0K !

N/mm?



7. DRAWING

ITEM NO : JIN-150-V-2
No DESCRIPTION DRAWING NO REMARK
1 ASSEMBLY DETAIL DWG. J2111150V-01
2 NOZZLE DETAIL DWG. J2111150V-02
3 NAME PLATE DETAIL DWG. J2111150V-03




VESSEL DESIGN DATA
PN CODE : KS B 6750-3 REGULATION : KOSHA
O FLUID NAME AIR TYPE VERTICAL
bosioy  |PRESSURE ONT/EXT) 0.98 MPa | WIND VELOCITY (m/sec) | 45 (ASCE 7-02)
2700 900 TEMPERATURE 75 °C SEISMIC ZONE FACTOR [ZONE 2A (UBC97)
operaTvG |PESSURE (NT./EXT) 0.88 MPa |INSULATION NO
apre TEMPERATURE 40 °C FIRE PROOFING NO
1—Lifting lu "
180° Eyg nu?c 2:1 Approx. Ellipsidal head(T&B) HYDRO. TEST PRESS 1.27 MPa  |PW.HT NO
M12/220k Used thickness : 4mm CORROSION ALLOWANCE 1.0 mm  |IMPACT TEST NO
After forming thickness : 3.6mm = o peem—— o s
? RADIOGRAPHY | HEAD SEAMLESS EMPTY (Kg) 68
WEIGHT
= =SS SHELL to HEAD NO OPERATING (Kg) 68
~ 7& ™ < b JOINT EFICIENGY (SHELL / HEAD) 0.7-0.65 / 0.85 FULL OF WATER(Kg) | 228
6‘6, = 1L ) —| M.D.M.T _20°C at 0.98 Pa| BULK DENSITY -
\ Wi m@ ‘!B MAW.T 0.98 MPa at 75°C [ CAPACITY 0.16 M
m o o See table W See table NOZZLE TABLE
See table/ g5 Ire] [ CONNECTION
— 1r O — MAR REQ'D| SIZE SERVICE ScH.NO PROJECTION
mm 4V m NO. RATING | TYPE | FACE NOf em veSSEL C.L
WW "_—@P &\r—o E N2 N[ 1 P8 L3000 | HaLF [ coupa | INLET - | see bwa.
y See table N2 [ 1 [P%8, clsooo | HALF [ coupa [outter - | see pwa.
N3 | 1 [10a |cL3000]| HALF |cour|P.G - |seepwa.
§ " Na | 1 [598] otsooo | HaLr [coura [Py - | see bwa.
NLP Ns | 1 [15a | cL.3000 | HALF | cour'a |DRAIN - | SEE bwa.
Neab| 2 |40 |cL3000 | HALF [ coup G |INSPECTOR HOLE - | seepwe.
A1~3[ 3 [o100 - - - |Access HoLE - | SEE DWG.
NOZZLE ORIENTATION
ol o u
q @ M
N o © NOTES
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
2. SURFACE PREPARATION & PAINTING SPEC. : (C.S PART ONLY)
75 1) INTERNAL PART : EPOXY PRIMER 30 /m
b0 33 2) EXTERNAL PART
212 Hole  [===> - SURFACE PRIVER INTERMEDIATE FINAL COLOR
l’ n 2.3 P PREPARATION COAT COAT
4.0 I.D 388 i i M) - - -
: - (=) (=) (=) SEE NOTE "3"
o \r\ 120 - m ~m —m
™~ N d \ 3. PAINTING COLOR
i 1) TANK : —
AN H {E N6b \ 490 )
See table/ L] 40A v Vg c 120
2 ' |
o !
N — L]
Wi o 4—-93.5
. q v
t4 a3 Holes
T.L l
\ / Q &2 : |
3 N e 2 S 100
/m N @ L 9 REQD Q'TY
O ______ ——
3wl (To==p NS o |2 FOR APPROVAL -
S 3—9100
— DETAIL OF N.P BRK N
DETAIL OF BASE LATE A
260 AN
Q 1.D318 % - - B B _
B.C.D 390 — — — — — —
; ;3'11% I)-Alolehs bolt/Nut REV. | DATE DRN. | RevD. | Apem. DESCRIPTION
440 - nchor bo u CLIENT
e ELEVATION
HELL HEAD
N1/N2 | 8A [10a [/15AY 204 | 25A | 324 [ 40a [ 50a | INLET/OUTLET e 5 - IO e Y
N4 8A | 8A ksy 15A | 15a | 20Aa | 20A | 32A P.S.V o JE— REINF. PAD 55275 SKIRT or LEG SUPPORT 55275 J | N \/\/O O
B i BASE PLATE LIFTING LUG
. a2 H APPROVED WITH COMMENTS SS8275 EYE NUT
E § WORK MAY PROCEED SUBJECT TO FITTING A105 NECK PLATE _ JlNWOO MACH'NERY CO,LTD KOREA
23 % INCORPORATION OF COMMENTS FLANGE SLND FLANGE
Bicz O3 :  REVISE AND RESUBMIT _ | PROJECT
gtde B.B NOZZLE NECK COVER PLATE
@ < INSIDE OUTSIDE 2 WORK MAY NOT PROCEED — —
ChE - INSIDE _ 4 RECORD ONLY BOLT/NUT GASKET o
HEH LW.L-01 - ST S TR BRAGRE —|2B MO S JIN-150-V-2
= : v - -V-
428 b B NOTE ALUMIUM $5275[ P/s no. -
e — = = 270" TARTH LUG ANCHOR BOLT/NUT - .
A ] - UNIT NO.
g8z 60° Q o o N AIR RECEIVER TANK
%gcg — —| SCALE 1/1 (O15m3)
i STATUS )
3532 180°
zdgz 1220 JORTEX BREAKER INSULATION SUPPORT OATE PTTI ASSEMBLY DETAIL DWG.
£1os SHELL TO HEAD SHEwL To SHEL e “TEAD ENGINEER = — —
fped CW — 01,02 LW - o1 WELDING SEAM PLAN STIFFENER _|INTERNAL RUNG _|DRAWN| DGN'D | CHK'D | APP'D | DWG. NO. : REV.
MATERIAL SPECIFICATION — |- |- |- J2111150V-01 N




|'ON'E)N\G|

]

11

PT3/4”

= P
Q)
NI I
Wl !
N —
L&
23
37
Inspector Hole Plug
N i
26
40
@ Inspector Hole Plug

))Al ”A’ N "A,
/:T{ /‘ﬁ\(_ o T 1| 2" | PLUG FCMW330 1 PT 2"
B o o \ T 10 [1-1/2"] PLUG FCMW330 1 PT 1-1/2"
= @ e ~ N~ 0 0 »
\ S § o 9 | 3/4" | PG FCMW330 1 PT 3/4
n — _\ S 8 2" | HALF COUPLING A105 1 PT/NPT 2"
1 \PT NPT 1/4” Ll \ 1 7 [1-1/2"| HALF coupuNG A105 1 PT/NPT 1-1/2"
PT/NPT 3/8”" " —1/4” —1/4"
18 19 4 BT /NPT 1/2 6 |1-1/4"| HALF COUPLING A105 1 PT/NPT 1" 1/4
5 1" | HALF COUPLING A105 1 PT/NPT 1
4 | 3/4" | HALF COUPLING A105 1 PT/NPT 3/4"
3 | 1/2° | HALF coupuNg A105 1 PT/NPT 1/2"
2 | 3/8" | HALF COUPLING A105 1 PT/NPT 3/8"
1 1/4” | HALF COUPLING A105 1 PT/NPT 1/4"
NO. [NOZZLE | DESCRIPTION MAT'L QTY | SPECIFICATION MAKER
"A)
e s
"p A / ‘j<
TN
ol 1] \.
[ ~
\ =2 N 1
T 0 0 5
N $ \
Q|
|
PT/NPT 3/4” L L \
25.5 »
” 33.5 PT/NPT 1-1//4
@ 30.5 PT/NPT 1
1-PT 1/8" TELL TAIL
45 HOLE W/HEAVY GREASE
A 5 25
NI
"
L_ ;\«@V
.
& " Ay 1
1ST LAYER/ __|[| 2.4+0.8 |
nAy nA: GTAW Q:-’ NI
/a va , T";\\\/_ DETALL "A" 1erT|;\;‘\”Ym _||.24208
( \ ( \ DETAL_A _DETAIL_"B"
\ ] \ 1 —
\ / \ 7
N A =
% A
\p]
[Ce]
< S A
s AL N , N .
A B _ _ _ _
REV. DATE DRN REVD. APPR DESCRIPTION
J CLIENT
” IJ CONTRACTOR
40 \PT/NPT 1-1/2 H
43 " MANUFACTURER
() PI/NeT 2 JINWOO
JINWOO MACHINERY CO.,LTD. KOREA
PROJECT
JOB NO = TITLE
- JIN-150-V-2
UNTNO AIR RECEIVER TANK
SCALE 4/1 (O 15m3 )
STATUS '
— PTTRTT NOZZLE DETAIL DWG.
DRAWN| DGN'D | CHK'D | APP'D | DWG. NO. : REV.
Twd|vwie|waed|- J2111150V-02 A
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110

100

AIR RECEIVER TANK

MODEL NO | JIN=150-V-2 |

CODE | KS B6750-3 |

DESIGN PRESS | 0.98  Mpa| SIZE | 1.0388x1260 |
DESIGN TEMP. | 75 "C | THK(S/H) t4 / t4 |
HYDRO.TEST | 1.27  Mpa| VOLUME 0.1 M3
NDT(S/H) | NO | WEIGHT [68 kq|
PWHT | NO | MATERIAL(S/H) |SS275/5S275]
DATE BUILT | |

ohF Ol =8 5| |

—

JINWOO MACHINERY CO., LTD.KOREA

TEL: 031.542.1797

@

D

65

/9

NO.|Q'TY

PART]|
NO.

MATERIAL

NOMENCLATURE SPECIFICATION

KS ASTM

4—¢3.5 Holes

JAN

JAN

JAN

AL N

A |- _ _ _ _

REV. DATE DRN. REVD. APPR. DESCRIPTION

CLIENT

CONTRACTOR

MANUFACTURER

JINWOO MACHINERY CO.,LTD. KOREA

PROJECT

JOB NO. - TITLE JIN—150—V—2

P/S NO. -

UNT NO. AIR RECEIVER TANK

SCALE 1/1 (015m3)

STATUS

oaTe SIRIRD NAME PLATE DETAIL DWG.
DRAWN| DGN'D | CHK'D | APP'D | DWG. NO. : REV.
N P T J2111150V-03 A
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A3 ¢ JIN-100-V -2

A 39 : AIR RECEIVER TANK

015 A WY vl F 429-13
: 031) 542-1797
A X : 031) 542-1796
ZF 4 9 @ 2021, 11. 25.
Rev.NO. : 1
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L=

-~
1—L|'ftEing .'"f? 2:1 Approx. Ellipsidal head(T&B)
M12, g;o Used thickness : 4m

After forming thickness : 3.6mm

zjk

Ea F\\SNztuhl %IE
oo NS 20 e
g§@ o8 - %20
T 120
N4 1%
See k/uNbI?/ £ ﬁ 432 Ses _table,
e g NOZZLE_ORIENTATION
WL JABLE
- [Ni/N2 | 8a [ 104 [/154) 204 [ 254 [ 32 40a [ 50a [ INLET/OUTLET |
\ tJ < | Na | 8a]en Neafioa| 158208 [ 208|324 Psv |
VN A o
g wl o 1 0s
§ q 154/ 3-9100
262 |
© LD318
| BCD 390  []| \ 3-¢12 Holes
440 —M10 Anchor bolt/Nut
ELEVATION
.43 %3]
ITEM NO JIN-100-V-2 CODE KS B 67503
%9 ¥ = E
1 £ ZF 0.1 ‘ m
2 213 A AIR
ot 3 P= 0.98 / 9.99 Mpa / Kgf/cw
3 2
< = T= 75 C
o s ] P= 0.88 / 8.97 Mpa / Kgf/cn
4 + A
= = T= 40 T
5 EAY B3 Di= 388 mm
6 3495 o= 1.0 mn
7 *}AA] 5 333 A} (SH/HD) NO
8 3 453 NO
SHELL/HEAD SUPPORT AHCHOR BOLT
9 2R3 A A SS275 / SS275 SS275 SS275
10 3338 ( N/ ) 114 / 114 114 61
Bk BE % %
11 T % (Kof)
50 50 150
L = R 4.0 / 4.0
(5 /73 ) 3 a 2.28 / 2.96




3. A5y A8

1) A% 2% % 43
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