


5.1

BAB V
KESIMPULAN DAN REKOMENDASI

Kesimpulan

Dari hasil analisis yang telah diuraikan atau dijelaskan pada bab iv, maka dengan ini

penulis dapat menarik kesimpulan diantaranya:

1)
2)

3)

4)

5.2

Kegagalan pipa steam 17 bar yang terjadi yaitu berupa putus dalam arah longitudinal.
Dari hasil pengamatan fraktografi bahwa kerusakan yang terjadi pada pipa diakibatkan
oleh patah fatique di area lasan. Jika dilihat dari segi permukaan patahannya, kegagalan
di area lasan pipa tersebut termasuk dalam kategori patah getas.

Pada kondisi operasi normal pipa steam 17 bar dalam menerima beban statik tidak
cukup untuk membuat pipa putus. Karena tegangan kerjanya lebih rendah dibandingkan
dengan kekuatan tarik sambungan las pipa tersebut. Dimana tegangan longitudinal
maksimum yang bekerja adalah 11,8 MPa, sedangkan kekuatan tarik sambungan las
tersebut adalah 219,30 MPa.

Tegangan longitudinal yang didapatkan dari hasil pemodelan dinamik yaitu 301,8 MPa.
Harga besaran ini lebih tinggi dibandingkan dengan kekuatan tarik sambungan las pipa
yang mengalami kegagalan. Artinya bahwa kegagalan pipa steam 17 bar tersebut
diakibatkan oleh beban dinamik (fenomena slug flow).

Rekomendasi

Untuk menghindari terjadinya kegagalan yang serupa pada pipa steam 17 bar

dikemudian hari, perlu dilakukan:

1)
2)
3)
4)

5)

Perbaiki atau ganti gate valve 10 inci yang mengalami passing steam.

Perbaiki atau ganti safety valve yang rusak.

Perbaiki atau ganti steam trap yang rusak.

Melakukan pemantauan getaran pipa baik secara kontinu atau dengan interval yang
terjadwal.

Melakukan pemantauan kavasitas kondensat yang ada didalam pipa steam secara

berkala.
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Tabel 1 Longitudinal weld joint efficiency factor (ASME B31.1)

LAMPIRAN

No. Type of Joint Type of Seam Examination Factor E
1 Fumace butt weld, con- Straight As required by listed 0.60
tinuous weld m specification [Note {1)]
2 Electric resistance weld Straight or spiral As required by listed 0.85
ﬁffr;::s specification [Note (1)]
3 Electric fusion weld
(a) Single butt weld Straight or spiral As required by listed 0.85
(without filler metal) specification
Additionally 100% 1.00
volumetric exami- [Note (2)]
nation (RT or UT)
(b) Single butt weld Straight or spiral As required by listed 0.80
(with filler metal) specification
‘% Additionally 100% 1.00
volumetric exami- [Mote (2)]
nation (RT or UT)
(c) Double butt weld Straight or spiral As required by listed 0.90
(without filler metal) specification
Additionally 100% 1.00
volumetric exami- [Note (2)]
nation (RT or UT)
(d) Double butt weld Straight or spiral As required by listed 0.90
(with filler metal) specification
Additionally 100% 1.00
volumetric exami- [Note (2)]
nation (RT or UT)
4 APl 5L Submerged arc weld Straight with As required by speci- 0.90
(SaW) One of two fication
Gas metal arc weld seams Additionally 100% 1.00
(GMAW) Spiral volumetric exami- [Note (2)]
i T
Combined GMAW, SAW nation (T or UT)
MNOTES:

(1) It is not permitted to increase the longitudinal weld joint efficiency factor by additional examination for joint 1 or 2.

{2) RT (radiographic examination) shall be in accordance with the regquirements of para. 136.4.5 or the material specification, as applica-
ble. UT (ultrasonic examination) shall be in accordance with the requirements of para. 136.4.6 or the material specification, as
applicable.
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Tabel 2 Stress Intensification Factors (ASME B31.1)

Flexibility Flexibility Stress
Characteristic, Factor, Intensification Factor,
Deseription b k i Sheieh
| .
r |

Welding elbow or pipe bend LR 1.65 0.9 e

[Motes (1, (2, (3), (&) (5H) =l re ) R I [
Clesely spaced miter bend

[Motes (1), (20, (3), (5

s <r(l + tan & o, cat @ 152 L

Bxél, 27 b v K

#= 224, deg
Widely spaced miter bend

[Maotes {13, (2), {5}, (&} I, (1« cot @ 1.52 0.9

=7l +tan @ T P h3

a< ¥3Y deg ! " "
Welding tee per

ASME B16.9 [Nates (1), i, 1 L2

. @) r h*

4 i [ I w
Reinforced fabricated tee {'“ . _r] ' 0.9

[Motes (1, (20, (&), (5] 2 T

r i) ¥

Unreinfonced fabricated fee t, 1 0.9

[Mastes {13, (20, (5)] T e




Tebel 3 Allowable Stresses in Tension for Metals (ASME B31.1)

P-No. or Min. 55":“'““' "_:': Min.
5-Mo. Temp., & Temp.
Material Spec. No. (5) Grade Notes °F (&) Tensile Yield to 100 200 300
Carbon Steel
Pipes and Tubes (2)
A 285 Gr. A A 134 1 o (BBST) | B 45 24 15.0 14.6 142
A 285 Gr. A A BTZ 1 Aas (57H59(&7) B 45 24 15.0 146 147
Butt weld AP 5L 51 AZS (8a) | -20 45 5 15.0 150 145
Smis & ERW AP 5L 51 A25 (57159 B 45 5 15.0 150 145
A 179 1 (57159 -20 47 26 15.7 150  14.2
Type F 453 1 A (B8a)(77) | 20 48 30 16.0 160 160
- A 139 51 A (BBMTT) | A 4B 30 16.0 16.0 16.0
A BT 1 (57159 -20 48 30 16.0 160 160
A 53 1 A 5759
A 106 1 A (57)
A 135 1 A (57059 B 48 30 16.0 160 160
A 389 1 FPa (57)
AP 5L 51 A (5THEAN(FTY
A 285 Gr. B A 134 1 o (BBIST) | B 50 7 16.7 164 160
A 285 Gr. B A BTZ 1 A50 (575567 B 50 27 16.7 6.4 160
A 285 Gr. C A 134 1 .. (BB)ST) | A 55 30 18.3 183 17.7
A 524 1 1l (57 -20 55 30 18.3 183 17.7
A 333 1 1
.- A 334 1 1 (57159 -50 55 30 18.3 183 17.7
A 285 Gr. C A 671 1 CASS (59M67) A
A 285 Gr. € A B72 1 455 (57567 A
A 516 Gr. 55 A BTZ 1 55 (57167 C 55 30 18.3 183 17.7
A 516 Gr. 60 A 671 1 CCa0 (57167 C &0 32 200 195 189
A 515 Gr. &0 A 671 1 CB&O
A 515 Gr. &0 A BTZ 1 B&0 (57167 B &0 32 200 19.5 189
A 516 Gr. &0 AB72 1 Cal (57H6T) C
4139 51 B (8h) | & &0 35 200 00 200
A 135 1 B (57159 B
A 524 1 I (57) -20 &0 35 200 00 200
A 53 1 B (57159 ]_
A 106 1 B 57) B
A 333
A 334 1 & (57 -50 &0 35 200 00 200
A 389 1 FPB 57) -20
A 381 51 Yis - A
APl 5L 51 B (STHEFTY B
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Tebel 4 Allowable Stresses in Tension for Metals (ASME B31.1)

Basic Allowable Stress 5, ksi (1), at Metal Temperature, °F (7)

400 500 1] &50 Foo 750 B0 850 200 950 1000 1050 1100 Grade Spec. No.
Carbon Steel

Pipes and Tubes (2)

|13.7 130 118 118 115 103 9.0 7B 6.5 . A134

137 130 118 1l& 115 103 9.0 7B 6.5 4.5 15 16 1.0 A4S ABT2

|13.2 . . . ... AZS APl 5L

13.8 R R R A25 AP 5L

135 128 121 118 115 108 9.3 7.9 6.5 45 38 16 1.0 A179
|16.0 - - - - A AS3

| -.. . .. . . A A139

1606 160 148 145 144 107 93| 7.9 . . A 587
A AS53

A A 106

1606 160 148 145 144 107 93| 7.9 6.5 45 38 16 1.0 A A 135

FPa A 369

A APl 5L

154 144 133 131 130 112 9.6 81 6.5 . Al134

154 146 133 131 130 11.2 9.6 8.1 6.5 4.5 25 16 1.0  ASD ABT2

172 162 148 145 144 120 102 8.3 6.5 . . . .. Al34

172 1632 148 145 144 120 102 83 6.5 45 28 . I | A 524

_[ 1 A333

172 1632 148 145 144 120 102 83 6.5 45 28 16 1011 A334

CASS ABT1

ASS ABT2

17.2 162 148 145 144 121 102 8.8 6.5 4.5 25 16 1.0 L (55 ABT2

183 173 158 155 154 130 108 8.7 6.5 4.5 25 . ... CCe0 ABT1

CB&O ABT1

183 173 158 155 154 130 10.8| &F &.5 4.5 25 1.6 1.0 B&d ABT2

Ca0 ABT2

| -. . . . . ... B A139

B A 135

00 189 173 170 165 130 10.8] &7 &.5 4.5 25 e e | A 524
B AS3

B A 106

& A 333

oo 189 173 170 165 130 108| &7 6.5 45 25 16 1.0 & A334

FPB A 369

Yis A 381

B AP 5L
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Tabel 5 Spesifikasi pipa (ASME B36.10)

U.5. Customary Units Schedule 5l Units

NPS 0D, in. Wwall, in. W, IbfFt Na. DN 0b, mm Wall, mm W, kgim
B B.625 0.109 (1) .92 55 200 2191 277 (1) 14.7E
B B.625 0.148 (1) 13.41 105 200 219.1 3.76 (1) 19.97
B B.625 0322 28.58 405 200 2151 B8 4255 |
B B.625 0.500 £3.43 805 200 215.1 12.70 64 64
10 10.750 0.134 (1) 15.21 55 250 73 3.40 (1) 2261
10 10,750 0165 (1) 1867 106 250 2731 4.19 (1) i
10 10.750 0.365 40,52 405 250 2731 9.27 60.31
10 10.750 0.500 (2) 5479 B05 250 3731 12.70 (2) 81.56
12 12.750 0.156 (1) 21.00 55 300 3239 3.96 (1) 31.25
12 12.750 0.180 (1) 24.1% 105 300 3339 4.57 (1) 35.9%
12 12.750 0.37% (2 £3.61 405 300 323.9 2.53 (2) 73.88
12 12750 0500 (2] 65 48 B0% 300 EFEE] 12.70 (3] 9747
14 14.000 0.156 (1) 23.09 55 350 355.6 3.96 (1) 3434
14 14.000 0.18E (1). (2) 27.76 105 350 355.6 4.78 (1), (2 41.36

| 12 14000 0.375 (2) 5462 405 350 355.6 253 (1) 81.33 |
14 14.000 0.500 (2) FFET) 805 350 355.6 12.70 (3 107.40
16 16.000 0.165 (1) 27.93 55 400 A4 4.19 (1) 41.56
16 16.000 0.188 (1), () 31.78 105 400 4064 4.78 (1), (3 4734
16 16.000 0.375 (2 6264 405 400 40464 2.53 (2) 9337
16 16.000 0.500 (2) B85 B05 400 404 12.70 (%) 12331
18 13.000 0.165 (1) 3146 55 450 457 4.19 (1) 4679
18 13.000 0.188 (1), () 35.80 105 450 457 4.78 (1), (3 53.31
18 13.000 0.375 () TOES 405 450 457 2.53 (1) ..
18 13.000 0.500 (2) 9354 805 450 457 12.70 ()
20 20.000 0,188 (1) 39.82 55 500 508 4.78 (1) 50,32
20 20,000 0.21B (1), (2) 610 105 500 S0E 5.54 (1), (2) 6865
20 20.000 0.375 (2) TEAT 405 500 506 2.53 (2) 117.15
20 20,000 0.500 (2) 104.23 805 500 508 12.70 () 155.13
i) 22.000 0.13E (1) 43.B4 55 550 559 4.78 (1) 6533
2 22000 0.218 (1), (2] 50,76 105 550 559 5.54 (1), (2 7562
i) 22.000 - .. 405 550 559 - .
i) 22.000 - .. 205 550 553 .. .
24 24.000 0.21E (1) 55.42 55 &00 £10 554 (1) B1.5E
& 2& 00 0.250 (1) 6347 105 &00 610 6,35 (1]
24 24.000 0.375 (2) 0471 405 00 £10 2.53 (7) 141.12 |
24 25.000 0500 (2) 125.61 BO5 &00 610 12.70 (2) 157.07
30 F0.00 0,250 (1) 79.51 55 50 Ta2 6.35 (1) 11E 34
30 30.000 0,312 (1) 99.02 105 750 72 7.92 (1) 147.29
30 F0.00 —_— —_— 405 50 Ta2 - -
30 30.000 - .. BOS 750 762 .. .
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Tabel 6 Spesifikasi Elbow

90° ELbow (Long, Short)

45° Elbow (Long)
STD, Sch40, X-S, Sch80, Sch160, XX-S

ASME B16.9

ot | S0

Pipe Size 0
f 0.840 | 150 | 0.2 0109 | 0422 | 0.109 | 0.622
EA 1.050 | 150 | 075 0113 | 0824 | 0.113 | 0.824
1 1315 | 150 | 088 | 100 | 0133 | 1.049 | 0.133 | 1.049

1-Y 1.660 188 | 100 | 125 | 0140 | 1.380 | 0.140 | 1.380
1-1 1.900 225 | 12| 150 | 0145 | 1610 | 0.145 | 1.610

2 2375 | 300 | 138 | 200 | 0154 | 2087 | 0.154 | 2087
2-1j, 2875 | 375 | 175 | 250 | 0208 | 2469 | 0.203 | 2.469
3 3500 | 425 | 200 | 300 | 0216 | 3088 | 021 | 3.068
3-1j, 4000 | 525 | 225 | 350 | 0226 | 3548 | 0.226 | 3.548
4 4500 | 600 | 250 | 400 | 0237 | 4026 | 0237 | 4026
5 5563 | 750 | 312 | 500 | 0258 | 7 | 0258 | 5047
3 6625 | 900 | 375 | 600 | 0280 | 6065 | 0280 | 6.065
g 8.625 | 1200 | 500 | 800 | 0322 | 7981 | 0322 | 7.981
10 10.750 | 1500 | 625 [ 1000 | 03¢5 | 10020 | 03¢5 | 10.020
12 12.750 | 1800 | 750 | 1200 | 0375 | 12000 | 0.406 | 11.938
1% 14.000 | 2100 | 875 [ 1400 | 0375 [ 13250 | 0.438 [ 13124
i T6.000 | 2400 | 1000 | 1600 | 0375 | 15.250 | 0.500 | 15.000
18 18.000 | 27.00 | 1125 [ 1800 | 0375 [ 17.250 | 0562 | 18876

20 20.000 | 3000|1250 | 2000 | 0375 | 19.250 | 0.594 [ 18.812

A=y i

Nominal

(Unit : inch)

Pipe Size

0.147 | 0546 | 0.147 | 0.546( 0.188 | 0.464 | 0.294 | 0.252 '
0.154 | 0.742 | 0.154 | 0.742( 0.219 | 0.612| 0.308 | 0.434 EA
0.179 | 0.957 | 0.179 | 0.957( 0.250 | 0.815| 0.358 | 0.599 1
0.191 | 1.278| 0.191 | 1.278| 0.250 | 1.140| 0.382 | 0898| 1-1;
0.200 | 1500 | 0.200 | 1500 | 0.281 | 1.338| 0.400 | 1.100| 1-%
0.218 | 1939 | 0.218 | 1.939( 0.344 | 1.687 | 0.436 | 1.503 2
0.276 | 2323| 0.276 | 2.323| 0375 | 2.125| 0.552 | 1.771| 2-1f
0.300 | 2900 | 0.300 | 2.900  0.438 | 2.624 | 0.600 | 2.800 3
0.318 | 3.364 | 0.318 | 3.364 3-1,
0.337 | 3826 | 0.337 | 3.826( 0.531 | 3.438 | 0.674 | 3.152 4
0375 | 4813 | 0375 | 4813 0.625 [ 4313 | 0.750 | £.063 5
0.432 | 5761 | 0.432 | 5.761( 0.719 [ 5.187 | 0.864 | 4£.897 6
0.500 | 7.625| 0.500 | 7.625( 0.906 | 6.813| 0.875 | 6.875 8
0.500 | 9.730 | 0.500 | 9.750( 1.125 | 8.500 | 1.000 | 8.750 10
0.500 | 11.750 | 0.688 | 11.374( 1.312 [ 10.126 | 1.000 | 10.750 12

0.500 |13.000 | 0.750 | 12.500  1.406 |11.188 14
0.500 |15.000 | 0.844 | 14312 1.594 [12.812 16
0.500 | 17.000 | 0.938 | 16.124 ( 1.781 | 14.438 18
0.500 |19.000 | 1.031 [ 17.938  1.969 | 16.062 20

Tabel 7 Spesifikasi sambungan T (Straight and Reducing)

[+
T: |I}—‘-|
;
- !
o I i
Tee (Straight) |
I S
STD, Sch40, X-S, Sch80, Sch160, XX-S
ASME B16.3 (Umit : man
Mominal Qutside Center to End 5TD Schal
PipeSize | Diameter 0.0 | RunC [OutletM| T D | T | 1D
A 0.840 100 | 100 [ 0109 | 0s22] 0109 | 0z
3, 1.050 112 | 112 | on3 | o8z | 0on3 | osx
1 1315 150 | 150 | 0133 | 1060 | 0133 | 1049
1-, 160 188 | 188 | 0140 | 1380 | 0140 | 1380
1-1, 1.500 225 | 225 | 0145 | 1610 | 0145 | 1510
2 2375 250 | 250 | 0154 | 2087 | 0.154 | 2067
21 2875 300 | 300 | 0203 | 2469 | 0203 | 2469
3 3500 338 | 238 | 0216 | 3068 | 0216 | 3.068
31 4000 375 | 375 | 0226 | 3548 | 0226 | 3548
4 4500 412 | 412 | 0237 | 4026 | 0237 | 4026
5 5563 488 | 488 | 0.25 | 5047 | 0258 | 5047
: 6425 562 | 5.62 | 0280 | 6065 | 0280 | 6.065
8 8425 700 | 700 | 0322 | 7981 ] 0322 | 7981
| w© 10.750 850 | 850 | 0365 [10020] 0365 [ 10020 |
12 12.750 7000 | 10.00 | 0.375 | 12000 | 0405 | 11.938
1% 14,000 1100 | 1100 | 0375 | 13250 | 0.438 [13.124
1 16,000 1200 | 1200 | 0375 | 15250 | 0500 | 15.000
18 18.000 1350 | 1350 | 0375 | 17250 | 0562 | 16.876
20 20,000 1500 | 1500 | 0375 | 19250 | 0.5% | 18.812
2 22.000 1650 | 1650 | 0375 | 21250
% 24,000 1700 | 1700 | 0375 | 23250 | 0.688 | 22.624

p—

Tee (Reducing) -

Schss, Sch10s, Sch40s, Sch80s ~ F—t—F—c—]

iUt ; ey

ASME B14.9, MS5 SP-43

Center to End

Nominal
Pipe Size
SXSX4 1413 | 1143 124 105 4.55 602
5X5X3-15 1413 1014 124 95 455 574
5X5X3 1413 4.9 124 86 455 5.49
SX5X2-% 1413 T30 124 T8 4.55 816
£X4XS 1683 | 1513 143 124 711 £55
aXAX& 1683 1143 143 105 mm 602
EXEX3 1683 | 1014 143 95 711 5.74
£X6X3 1683 9.9 143 86 T 5.49
axaxa 2171 1683 1ma 143 a.na FAL
axaxs 2171 1413 173 124 .13 655
aXaX4 2191 1143 178 105 8.18 602
10X10x8 2730 | 2191 214 178 9.27 818
10X10xs 2730 1683 215 143 9.27 m
10X10X5 2730 1413 214 124 9.27 &55
12X12X10 3738 | 2730 25 216 9.53 927
12X12x8 3z | 2191 254 178 9.53 818
12X12X8 3238 1683 254 143 9.53 n
| 1K 16X 12 3856 | 3238 9 254 9.53 953 |
16X 16X 10 3556 | 2730 79 216 9.53 927
| 16X 16X8 3866 [ 2191 79 178 9.53 §.18 J
—
TEX16X 14 L0s.4 355.6 25 e 9.53 %53
16X 16X 12 4064 | 3738 306 256 9.53 953
18X 16X 10 4086 | 2730 306 Faly 9.53 927
1BX18X 16 L5TD | 4D&s4 243 305 9.53 953
1EeX18X14 4570 355.6 343 e 9.53 953
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Tabel 8 Spesifikasi reducer

Reducer

STD, Sch40, X-S, Sch80, Sch160, XX-S

ASME B16.9
Nominal |Qutside Diameter| End to End STD Sch&l
Pipe Size | op1 | oD2 H T | T2 (T | T2
4X3 4500 | 3.500 400 0237 | 0216 | 0237 | 0216
4X2-', | 4500 | 2.880 400 0237 | 0203 | 0237 | 0203
4X2 4500 | 2.380 400 0237 | 015 | 0237 | D15
5X4 5560 | 4.500 500 0258 | 0237 | 0258 | 0.237
5%3-1; | 5540 | 4.000 5.00 0258 | 0226 | 0258 | 0.226
5X3 5560 | 3.500 500 0258 | 0216 | 0258 | D216
5X2-1; | 5560 | 2875 5.00 0258 | 0203 | 0258 | 0.203
6X5 6,620 | 5.560 550 0260 | 0258 | 0280 | 0.258
bX4 6420 | 4.500 550 0260 | 0237 | 0280 | 0.237
6X3-1 | 6620 | 4000 550 0280 | 0226 | 0280 | 0.226
6X3 6,620 | 3.500 550 0260 | 0216 | 0280 | 0216
6%2-1; | 6620 | 2880 550 0260 | 0203 | 0.280 | 0.203
R 8420 | 6.620 .00 0322 | 0280 | 0322 | 0.280
8X5 8420 | 5560 400 0322 | 0258 | 0322 | 0258
8X4 8420 | 4.500 6.00 0322 | 0237 | 0322 | 0.237
8%3-1; | 8420 | 4000 600 0322 | 0226 | 0322 | 0226
08 10.750 | 8.420 7.00 0365 | 0322 | 0365 | 0322
10X6 10.750 | 6.620 7.00 0365 | 0.280 | 0,365 | 0.280
10X%5 10.750 | 5.560 7.00 0365 | 025 | 0365 | 0258
10X4 10.750 | 4.500 7.00 0365 | 0.237 | 0365 | 0.237
12X10 [ 12.750 | 10.750 8.00 0375 | 0345 | 0.406 | 0365
12X 8 [12.750 | 8.620 200 0375 | 0322 | 0406 | D322
12X 6 |12.750 | 6.620 .00 0375 | 0.280 | 0.406 | 0.280
12X 5 [12.750 | 5.560 8.00 0375 | 0.25 | 0.406 | 0.258
14%12 | 14.000 12750 13.00 0375 | 0375 | 0438 | 0375

| 14X10 [ 14000 | 10.750 1300 0375 | 0345 | D438 n.sas|

Tabel 9 Spesifikasi fitting Y lateral

Lateral- A

STD, XS (Type Al

MAKER STD

Meminal Pipe Size of Run

Center to End Dimension

L&E D
1 3.50 1.75
1=, 425 2.00
1-1f; 5.00 2.50
2 5.00 3.25
21 7.00 3.50
3 7.75 3.75
3-1 8.38 4.00
4 8.50 4.50
5 11.00 475
) 12.50 5.25
8 15.25 6.25
| 10 18.00 7.00 |
12 21.50 8.00
14 25.00 10.00
16 28.50 12.00
18 32.00 13.00
20 35.00 14.00
2% 41.25 16.25

Presure-temperature ratings : Laterals are rated for either 40% of the maximum allowable
working pressure for the size and weight schedule of the mating pipe, or 100% of the
maximum allowable warking pressue for the size and weight schedule of the mating pipe in
the latter case, ASME B31.3 is used to calculate reinforcement requirements unless
otherwise specified.
‘Wall Thickness Conform to ASME B 3£.10M Specifications

B

S

=)

Cancentric Eccantric
(Unit : inch)
X-5 SchB80 Sch1é0 XX-5 MNominal
™ | T2 | ™ T2 | T [ T2 | T | T2 | PipeSize
0337 | 0300 | 0337 | 0.300 | 0531 | 0438 | 0474 | 0.600 4X3
0337 | 0276 | 0337 | 0.276 | 0531 | 0375 | 0674 | 0552 AX2-1y
0337 | 0218 | 0337 | 0.218 | 0531 | 0344 | 0674 | 0436 4X2
0375 | 0337 | 0.375 | 0.337 | 0.625 | 0531 | 0750 | 0674 5X4
0375 | 0318 | 0375 | 0.318 | 0425 0.750 5X3-1,
0375 | 0.300 | 0.375 | 0.300 | 0.625 | 0.438 | 0.750 | 0.600 5X3
0375 | 0276 | 0375 | 0.276 | 0.625 | 0375 | 0750 | 0552 5X2-13
0432 | 0375 | 0432 | 0.375 | 079 | 0625 | 0844 | 0.750 &6X5
0.432 | 0337 | 0432 | 0.337 | 0719 | 0531 | 0864 | 0674 sX4
0432 | 0318 | 0432 | 0.318 | 0.9 0854 6X3-1s
0.432 | 0300 | 0432 | 0.300 | 0.719 | 0438 | 0864 | 0.600 6X3
0432 | 0276 | 0432 | 0.276 | 0.9 | 0375 | 0844 | 0552 aX2-y
0500 | 0.432 | 0500 | 0.432 | 0904 | 0719 | 0875 | 0884 8Xé
0500 | 0375 | 0500 | 0.375 | 0.906 | 0425 | 0.875 | 0.750 8X5
0500 | 0337 | 0500 | 0.337 | 0.906 | 0531 | 0875 | 0674 8Xé&
0.500 | 0318 | 0.500 | 0.318 | 0.906 0.875 8X3-1
0500 | 0500 | 0594 | 0.500 | 1.125 | 0.506 | 1.000 | 0875 108
0500 | 0432 | 0594 | 0.432 | 1125 | 0719 | 1.000 | 0884 10Xé
0500 | 0375 | 0594 | 0.375 | 1.125 | 0425 | 1.000 | 0.750 105
0.500 | 0.337 | 0594 | 0.337 | 1.125 | 0531 | 1.000 | 0674 104
0.500 | 0500 | 0.688 | 0.59%4 | 1.312 | 1125 | 1.000 | 1.000 12X10
0500 | 0500 | 0.488 | 0.500 | 1312 | 0.506 | 1.000 | 0875 12X 8
0500 | 0432 | 0488 | 0.432 | 1312 | OT1% | 1,000 | 0884 12X 6
0.500 | 0.375 | 0.688 | 0.375 | 1.312 | 0625 | 1,000 | 0.750 12X §
0.500 | 0500 | 0.750 | 0.688 | 1.406 | 1312 1,000 14X12
0500 | 0500 | 0.750 | 0.594 | 1.406 [ 1125 1,000 14X10
A
N I '
i —
Feaducing
(Linit : inch)
STD X-S
T 1.0 1.D
0.133 1.049 0.179 0.957
0.140 1.380 0.191 1.278
0.145 1.610 0.200 1.500
0.154 2.067 0.218 1.939
0.203 2,469 0.274 2323
0.214 3.068 0.300 2.900
0.224 3.548 0.318 3.364
0.237 4.026 0.337 3.826
0.258 5.047 0.375 4.813
0.280 6.065 0.432 5.761
0.322 7.981 0.500 7.625
0.385 10.020 0.500 9.750
0.375 12.000 0.500 11.750
0.375 13.250 0.500 13.000
0.375 15.250 0.500 15.000
0.375 17.250 0.500 17.000
0.375 19.250 0.500 19.000
0.375 23.250 0.500 23.000
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Tabel 10 Spesifikasi gate valve

Gate Valves - ASME Classes 150, 300 & 600

Figure Numbers 113-8, 133-8 & 163-8 Standard Materials of Construction

N 8l Ne.|  Deseription Material
I it
— \“"‘ o1 | Body ASTM AZ18 Gr. WCB
I (1) 02 | Body Seat Ring ASTM A105 + HF
i ASTM AZ16 Gr. WCB +
(G 03 | Wedge 13% Cr. Sleal
7 o M | Stem ASTM A1B2 Gr. FBa
E i Gasket - G150 ASTM A308
P 05 | Gaskel-CL300& 600 | Spirsly-wound S5 304
? with graphite filer
= (%) 068 | Bonmet ASTM AZ16 Gr. WCB
07 | Swad ASTM A103 Gr. BT
08 | Stud Nt ASTM A104 Gr. 2H
09 | Back-seal Bush 13% Cr. Sleal
Graphite with
|| raided end rings
11 | Gland Steel
ASTM A105
S i ASTM AZ16 Gr. WCB
13 | EyeBon Cr. - Mo Steal
FOH 2T Gl 180, Gl M6 & 4L B FOR 37 & QBOWE CL 300 14 EWBDIM e
15 | Groove Pin Steal
P . 18 | Yoke Slesve (Stem Nut] ASTM A430 Type D2
...‘I/_ :"«\I N 17 Graase Filling Stesd
'E{___\; :: oo Steel / Ductile lron /
U L A 20 | Handwheel Mut — =l
\‘_--ﬂ'_ﬂ Hameplate 85 304

* HF - Hard-Faced with Stefite #6 or equivalent
Dimensions (in mm, unless specified) & Weights (in kg) For othe boay f bannet m -relerpage S

Class 150

,nrn:
Eﬂﬂﬂﬂmﬂmﬂﬂm

mm i | 26 | ame | 209 7
sy | wi | 241 | 4mo | 200 2| 2| 24| 241 | mes| 20| &) M -
MG EEEE | | 2| ma| eS| 2o 51| 41| 26| & | S| 284 | &7 @
004 | 220 | 05 | &A4 | 284 53| 43| 205 | 205 | @04 | 254 | 7B | 55 | 4k | 4% | 65 | 308 | 118 | 112
126(5) | 254 | a8 | 780 | 254 78| &4 | 281 HEO | 386 | 135 0 -
1506 | 267 | 403 | 720 | 305 | &7 | 77| 408 | 403 | B50| 56 | 58| 111 | 558 | 558 | @72 | 457 | o262 | =S
BOO(E) | 232 | 410 | G056 | 386 | 38| 198 | &40 | 490 | 1039 | 406 | 288 | 8B | @ED | GED | 1024 | 457 | 418 | 365
BEO[ID) | 530 | 457 | 1206 | 408 | Zi0| 198 | B67 | 457 | 1265 | 457 | OB5| 284 | 7A7 | 7A7 | 1285 | 508 | Ghe | &5
300017 | 356 | 502 | 1410 | 457 | ae| zvi| B02| 502 | 1460 508 | 265 400 | Al | AR | 1476 | 690 | 1100 | mEd
3500147 | 381 | 672 | 1530 | 508 | 40| =S| me2| me2 | 15e0| so8 | 750 gm0 | eme | e8e | 1565 | 60 | 1600 | 1485
S00[167) | 406 | 6D | 1752 | 608 350 | B3B | B3 | 1781 | GI0 | O58 | BS0 | 91 | @91 | 20Ge | 7e2 | 1955 | 1760
EEO[18) | 4% | BBO | 1056 | BID | 620 655 | Gi4 | OG04 | 2126 | BBB | 1390 | 1075 | 1082 | B2 | 2062 | 7B2 | 2075 | 1840
500207 | 457 | 71 | 258 | 60 | oo0| meS | 890 | 800 | 2261 | 686 | 1680 | 1525 | 1184 | 1124 | a0sm | 782 | 2150 | 1med
600 (247 | 508 | mi3 | 2665 | 688 | 1410 1378 | 1043 | 1743 | 2682 | 7e2 | 2ee0 | 207s | 137 | 137 | 350 | 7e2 | 3620 [
7oopE | g0 | omi | mieo | mee | zso| imse - . - -
7o0a0n | g0 | oa | s | e | moo| mso | 1207 | 1207 | soe7 | 1me | 47s0 -
850 2 | 711 - | 3850 | 7Bz | a%s0| zesn - . - -
00 287 | 71 BEAEESEEEAEE NS - . . . . . -
1050 (427 | 813 | 1118 | 2200 - <] 4500 - - 2438 4420 -
1200 (287 | 882 [ 118 | @80 - | o - . - -
1500 [B0T) | 1143 B175 - * . . - . - . . . . . -

FL- Flanged : BW - Bull-weld. " Depands on llange dimensions. Inlermediale sizes 207, 37, 327, 387, 407, 447, 467 in Class 150 are also oflesed,
Class 600 gale valves can also be given in pressure seal bonnet design, in eizes from BOmm (37) up to 300mm (127). For detsils of
pressure seal banne! arrangemenl, see page 18.
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Tabel 11 Thermal expansion for materials

A = Mean Coefficient of Thermal Expansion, 107 mm/mm,/*C
8 = el pa /mm/* } in Going From 20°C to Indicated Temperature [Note (1)]

Linear Thermal Expansion, mmfm

Coel Temperature Range 20°C to

Material ficient =200 =100 =50 20 50 75 100 125 150 1¥5 200 225 250 275
Group 1 carbon and low alloy A 2.9 107 111 115 118 119 121 123 124 126 127 129 13.0 132
steels [Mote (2)] B =22 =13 =038 0O 04 07 10 13 16 20 23 26 30 34
Group 2 low alloy steels [Note (3] A 10.8 117 120 126 128 130 131 132 134 135 136 137 138 139
B =24 =14 =08 0 04 0.7 1.0 1.4 1.7 21 24 28 32 36
SCr=1Mo steels A 101 108 112 115 118 120 121 123 124 125 126 126 12.7 128
B =22 =13 =08 O 04 0.7 1.0 1.3 1.6 19 23 26 29 33
FCr=1Mo steels A 9.0 98 101 105 106 107 109 110 111 11.2 11.3 114 115 116
B =20 =12 =07 0 03 06 09 1.2 1.4 1.7 20 213 26 3.0

Straight chromium stainless steels
12Cr to 13Cr steels A 2.1 8% 102 106 109 11.0 111 113 114 114 115 116 116 11.7
B =20 =12 =07 O 0.3 0.6 0.9 1.2 1.5 18 21 24 27 30
15€Cr to 17Cr steels A 8.1 8.8 9.1 96 %7 %% 100 101 102 103 104 105 106 10.7
B =18 =11 =06 O 03 05 08 1.1 1.3 1.6 19 22 24 27
27Cr steels A 77 B5 BTF7 90 92 932 83 84 894 95 95 96 86 87
B =1.7 =10 =06 O 03 05 o0y 10 12 15 17 20 22 25
Austenitic stainless steels (304, A 135 143 147 153 156 159 162 164 166 168 17.0 17.2 174 175
(305, 316, 317, 321, 347, 348 B =30 =17 =10 O 05 0% 13 17 22 26 31 3.5 4D 4.5

19-90L XM-15, etc)
Other austenitic stainless steels A 128 136 141 147 150 152 154 156 157 159 160 161 163 164
(309, 310, 315, XM-19, etc.) B =28 =16 =10 O 04 0.8 1.2 1 20 25 29 33 37 42
Gray cast iron A 98 101 102 104 105 107 108 11.0 11.1 11.2 11.4
B 0 0.3 06 08 1.1 1.4 1.7 20 213 26 19
Ductile cast iron A 8.3 95 103 105 107 109 111 113 116 118 120 122 124
B -1.1 =07 0 0.3 06 0.9 1.2 1.5 18 21 25 28 31
A = Mean Coefficient of Thesmal Expamsion, 10 mmmm*C ) ) )
T 1t LE o, H } in Going From 20°C to Indicabed Temperatuse [Kote (1]
Temperature Range 20°C to

0 335 50 3IT: &00 425 450 475 500 525 5500 S57: &DO0 625 &S50 &FF VOO FIE TR TR EBOO
123 134 136 137 I1EE 140 141 147 144 145 145 147 14EB 149 150 151 151 157 153 153 154
a7 4.1 4.5 4.5 5.3 57 &l s &% T3 r.7 B2 8& 50 24 27 103 107 111 116 120
140 141 147 143 144 145 145 146 14F 148 14EB 149 150 150 151 151 157 157 153 153 153
19 43 &F 51 55 59 &3 E&F F1 F5 78 BT EF S1 95 S9% 103 107 111 111 115
128 139 120 130 131 132 137 133 134 134 135 136 136 137 137 138 135 139 140 140 141
6 39 &3 46 S0 5F SF E1 64 £E 72 75 79 BT EF S0 94 SE 10 106 110
1.7 118 11L% 119 120 1x1 1% 1x3 123 1:4 115 11& 127 127 128 129 130 131 133 134 136
3.3 ] 39 42 46 43 5.2 5.6 2F &3 &8 TO .3 .7 a1 B 8% 53 9.7 10l 10&
1.7 118 118 119 119 170 12p 121 121 127 127 123F 123 124 124 125 125 125 125 12& 126
3.3 ] 39 A&ZF 45 4.3 5.2 5.5 5.8 &2 &5 -F-] . 7.5 7.8 B2 85 BE 9.I 95 9.8
0.2 108 10 110 1.0 151 1LZ 187 1L3 11F 114 114 115 115 115 1146 11L& 117 117 118 119
0 33 e 39 427 45 4B 51 H4 57 &0 B£F && FO 7.3 F& 7.9 EBE? EE EBEF 93
LT 2 %% %9 0.0 1000 101 102 1003 100F 104 104 105 100 Qe 1046 1007 1007 10.B 10EB 10.9
.7 3.0 3.3 1.5 2.8 4.1 4.3 46 49 52 5.5 282 al &4 &F TO . T4 r.g B2 B.5
17.7 17E 17.5 180 181 1827 183 124 184 1E5 184 1E7 18E 1E9 180 151 187 153 194 154 194
4% 54 59 A4 &% T4 TS BEI EF S4 59 104 105 114 120 1ES 131 136 141 14T 153
16.5% 1le6 l6& 1&F 168 189 17.0 171 172 1F¥2 17.3 174 17.5% 1Fs& 177 172 179 180 181 182 183
48 50 5.5 59 &4 -] .3 r¥E2 82 BaF 9.2 7 10X 1oue 111 117 1% 1RF 13.2 137 143

1.5 1.7 11.B 120 1271 123 134 126 127 129 130 ... ... cen cee eem mae mmm mem oama
3.3 36 2P 42 &6 50 B3I BT &1 &R AT ... .. cih ik eee aee eee e wea
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Tabel 12 ASME B16.5 Class 300 flange dimensions

X
—Q
— | |
Y Y
A 1 / ¢ 1
L0.060 R— L0.060
e )
A
WELDING NECK SLIP-ON WELDING THREADED
— x
\ B
D ! '
¢ 2 cy
] -/ T
[— L0.060 r
R O
el
A
SOCKET WELDING BLIND LAP JOINT
ASME B16.5 CLASS 300 FLANGE DIMENSIONS
GENERAL NOTE: Dimensions are in inches,
1 2 3 4 5 6 7 [ 8 [ 9 10 1 [ 12 [ 1 14 15 16 17 18
Length Through Hub Bore Drilling
Hub Comer
Diameter Radius
Begin- of Bore | Counter-
Outside | Thick- | Di ster | D i ning of |Threaded Thread | Slip-On Welding of bore Number
Diameter| ness of of of Hub | Chamfer | Slip-On Length Socket Meck | Lapped |Threaded | Depth and
i of Flange | Raised |atBase |Welding | Socket Welding |Threaded | Welding | Lapped | Socket | Flange | Flange of |Diameter| Diameter
Pipe |Flange [Min. Face (Note 1.) [Meck Welding |Lapped |Neck Min. Min. Min. Welding | and Pipe | Min. Socket | of Bolt of Bolt
Size Q c R X A Y Y Y T B B J r Q D Circle Holes
12 | 375 | 056 | 1.38 | 1.50 | 0.4 0Be | 088 | 2.06 | 0.62 0.88 | 0.90 0.12 093 | 038 | 262 | 4-0.62
3/4 4.62 0.62 1.69 1.88 1.05 1.00 1.00 | 225 0.62 1.09 1.1 S 0.12 1.14 | 0.44 | 325 | 4-0.75
1 4.88 0.69 2.00 212 1.32 1.06 1.06 | 2.44 0.69 1.36 1.38 E 0.12 1.41 0.50 | 3.50 | 4-0.75
1-1/4 | 525 0.75 2.50 2.50 1.66 1.06 1.06 | 2.56 0.81 1.70 1.72 E 0.19 1.75 | 0.56 | 3.88 | 4-0.75
112 612 0.81 2.88 275 1.90 1.19 119 | 2.69 0.88 1.95 1.97 0.25 198 | 062 | 450 | 4-0.88
2 6.50 0.88 3.62 33 2.38 1.31 1.31 | 275 1.12 244 | 246 B 0.31 250 | 069 | 5.00 | 80.75
2-1/2 | 7.50 1.00 412 3.94 2.88 1.50 1.50 | 3.00 1.25 294 | 297 o 0.31 3.00 | 075 | 5.88 | 8-0.88
3 8.25 1.12 500 | 462 3.50 1.69 1.69 | 3.12 1.25 3.57 3.60 R 0.38 363 | 081 | 662 | 8088
3-1/2 | 9.00 1.19 5.50 5.25 4.00 1.75 1.75 | 3.19 1.44 407 | 410 E 0.38 413 |*088| 7.25 | 8-0.88
4 1000 | 1.25 6.19 8.75 4.50 1.88 1.88 | 3.38 1.44 457 | 4.60 0.44 463 |(*0D94| 7.88 | 8-0.88
5 11.00 | 1.38 7.3 7.00 5.56 2,00 2.00 | 3.88 1.69 5.66 5.69 s 0.44 569 |*0.94| 9.25 | 8-0.88
6 1250 | 1.44 8.50 8.12 6.63 2.08 2.06 | 3.88 1.81 6.72 | 6.75 ] 0.50 6.75 |*1.06 | 10.62 | 12-0.88
8 15.00 | 1.62 | 10.62 | 10.25 | 8.63 244 2.44 | 4.38 2.00 8.72 | 875 H 0.50 8.75 |*1.25| 13.00 | 12-1.00
10 17.50 | 1.88 | 12.75 | 12.62 | 10.75 262 3.75 | 462 219 10.88 | 10.92 E 0.50 10.88 | *1.31| 15.25 | 16-1.12
12 || 20.50 | 2.00 | 15.00 [ 1475 | 1275 288 4.00 | 512 238 12.88 | 12.92 D 0.50 1294 |*1.56 | 17.75 | 16-1.25
14 | 23.00 | 212 | 16.25 | 16.75 | 14.00 3.00 4,38 | 5.82 2,50 14.14 | 14,18 U 0.50 14,19 | *1.62| 20.25 | 20-1.25
16 | 2550 | 2.25 | 18.50 | 19.00 | 16.00 3.25 4.75 | 575 2,69 16.16 | 16.19 L 0.50 16.19 | *1.75| 22,50 | 20-1.38
18 | 28.00 | 2.38 | 21.00 | 21.00 | 18.00 | 3.50 | 512 | 625 | 275 | 18.18 |[1820| E 0.50 | 18.19 |*1.94 | 24.75 | 24-1.38
20 | 30.50 | 250 | 23.00 | 23.12 | 20.00 3.75 5.50 | 6.38 2.88 20.20 | 20.25 S 0.50 | 20.19 |*2.12| 27.00 | 24-1.38
24 | 36.00 | 275 | 27.25 | 27.62 | 24.00 419 6.00 | 6.62 3.25 2425 | 24.25 050 | 2419 |*2.50| 32.00 | 24-1.82
Notes; 1. This dimension is for the base end of the hub, which may be straight or tapered. Taper 5. For welding end and bevel, see the figure on welding end contours.

shall not exceed 7° on threaded, slip-on, socket-welding, and lapped flanges.

2. Lap loints (10° +) made with Slip-On Welding length through hub are nonstandard.
3. Blind flanges may be made with or without hubs. Hubs are nonstandard.

4. The flange dimensions illustrated are for .06 in. raised face (except lapped); for
requirements of ather facings, see the table on facings.

6. When these flanges are required with flat face, either the full thickness or thickness with raised face

removed may be furnished. Removing the raised face may make the length through the hub

nonstandard.

7. For thread of flange, see tables on threads.

8. Socket welding flanges larger than NPS 3 in. are marked with a (*), and are not B16 standard flanges.
9. The raised face shall have a finish from 125 p in. to 250 pin. roughness.
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