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1. Scope
This dimension tables cover dimensions for pipes, fittings, flanges, bolts/nuts valves in size NPS 1/2 through

NPS 72 and miscellaneous piping components.

2. Pipe
Pipe dimensions conform to the following codes:;
21KS : D3562, D3564, D3573, D3576
22JS : G3454, G3456, G3458, G3459
23 ASME : B36.10, B36.19

3. Fitting
Fitting dimensions conform to the following codes:
3.1 Socket weld :ASME B16.11
3.2 Butt weld :ASME B16.9
3.3 Swage nipple and boss : BS3799

4. Flange
4.1 Heights of raised face flanges are based on the following :
4.1.1 Class 150 and 300 : 0.06" (1.6mm)
4.1.2 Class 600 and above: 0.25" (6.4mm)
4.2 Ring joint grooves conform to the groove depth listed in table 5 of ASME B16.5.
4.3 Flange dimensions are based on the following codes :
431 KS: KS
432 JS:JSB2220
433 ASME : ASME B16.5 and B16.47 Series A/B
434 AWWA : AWWA C207
435 TAYLOR FORGE : Modern Flange Design(Taylor Forge Bulletin 722)

5. Valve
5.1 Dimensions of API 602 valve conform tothe largest dimension of manufacturer's standard.
These dimensions may be changed in accordance with manufacturer's standard.
5.2 Hand wheel dimension "W" and stem height dimension "R" conforms to manufacturer's standard. These

dimensions may be changed in accordance with manufacturer's standard. Review the final vendor print.
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6. Abbreviation
A : AMERICAN NATIONAL STANDARD INSTITUTE
APl :AMERICAN PETROLEUM INSTITUTE
AWWA : AMERICAN WATER WORK ASSOCIATIONCPL G
CPL' G : COUPLING
ELL :ELBOW(L : LONG, S: SHORT)

J : JAPANESE INDUSTRIAL STANDARD
JA : JAPANESE PETROLEUM INSTITUTE
K : KOREAN INDUSTRIAL STANDARD

MSS : MANUFACTURERS STANDARDIZATION SOCIETY
PC :MIN. PIECE

SCRD : SCREWED

SO : SLIP-ON

SW  : SOCKET WELD

WN  : WELD NECK

7. Exception

7.1 Welding clearanceis not included in this dimension chart.

7.2 All dimensions given in this dimension chart are minimum.
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1. Prefix Namesof Multiplesand Submultiples of Units

Prefix Measure Decimal equivalent Zz(p?rc:;al
Alto (a) One-quintillionth 0.000 000 000 000 000 001 E-18
Femto(f) One-quadrillionth 0.000 000 000 000 001 E-15
Pico(p) One-trillionth 0.000 000 000 001 E-12
Nano(n) One-billionth 0.000 000 001 E-9
Micro(i ) One-millionth 0.000 001 E-6
Milli(m) One-thousandth 0.001 E-3
Centi(c) One-hundredth 0.01 E-2
Deci(d) One-tenth 0.1 E-1
Uni(u) One 1.0 EO
Deka(D) Ten 10.0 E+1
Hecto(H) One hundred 100.0 E+2
Kilo(K) One thousand 1 000.0 E+3
Mega(M) One million 1 000 000.0 E+6
Giga(G) Onebillion 1 000 000 000.0 E+9
Tera(T) Onetrillion 1 000 000 000 000.0 E+12

2. Conversion Factors— Frequently Used U.S Customary Unitsto SI Standard Units

To convert To Multiply by | To convert To Multiply by
Acceleration Power
Feet per sq. Meterspersq.  0.3048 Btu per second Watt 1054.350
second Second (Btu/sec)
(ft/sec?) (m/sec?) Foot pounds per Watt 1.355818
second(ft: 1b/sec)
Area
Square feet Square meters  0.09290304 Horsepower Watt 746.
()
Energy Pressure
Btu Joule 1055.06 Atmosphere Newtons per sq. meter 101325.0
Cadorie Joule 4.19002 Bar Newtons per sgq. meter 100000.
Foot Joule 1.355818 Kilogram per Newtons per sq. meter 98066.50
pound(ft |b) sq. cm(kg/cn?)
Watthour Joule 3600.355818 Pounds per Newtons per sq. meter 6894.757
sg. in.(1b/ire)
Force Torr (mmHgO0 ) Newtons per sg. meter 133.322
Dyne Newton 0.00001
Kilogram Newton 9.80665
Pound Newton 4.448222 Viscosity
Length Centipoise Newton second 0.001
per meter
Foot Meter 0.3048000 Pounds per foot Newton second 1.488164
Mile(U.S statute) Meter 1609.344 Second(lb/ft- sec) per meter
M ass Volume
Pound Kilogram 0.4535924 Cubic foot(ft3 ) Cubic meter 0.02831685
Slug Kilogram 14.59390 Galon(U.S. liquid)  Cubic meter 0.003785412
Ton(2000 Ib) Kilogram 907.1847
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3. Mass Equivalents

To optain - Pound Ounce Gram Kilogram  Slug Ton Ton
Multiplyl ,by (avdp) (avdp) (short)*
Ib (avdp) 1 16 453.6 0.4536 0.0310 4.536E-4  0.0005
oz(avdp) (0z) 0.0625 1 28.3495 0.02835 0.0019 2.835E-5 3125E-5
g 0.0022 0.0353 1 0.001 68.5E-5 0.001E-3 1.102E-6
kg 2.2046 35.274 1000 1 0.0685 0.001  0.0011
Slug 32.174 514.784 1459E+4  14.5939 1 1.459E-2 0.01608
t 2204.6 35270 1000E+3 1000 68.5218 1 1.10231
USt(short)* 2000 32000 9.071E+5  907.185 62.162 09072
* 1 short ton (US)= 0.8926 long tons (UK). 1 short ton (US)= 0.9072 metric tons.
Slug : 1lb 1ft/s?
Avdp(avoirdupais) : , , ( )
4. Length Equivalents
-I\I;Iou(l)tti)z)all;rl Ly Inch Foot Iz/sltlt!aﬁte) Millimeter Centimeter Meter Kilometer
in 1 0.08333 25.4 2.54 0.0254
ft 12 1 304.8 30.48 0.0348
mi(statute) 63360 5280 1 1609.344  1.609344
mm 0.03937 0.003281 1 0.1 0.001
cm 0.3937 0.032808 10 1 0.01
m 39.3701 3.28084 1000 100 1 0.001
km 39,370 3280.8 0.62137 100,000 1000 1
5. Area Equivalents
I\-I;I(Llotti):)?yrz I)y Squareinch Square foot Acre ﬁluliarrneeter Sgrl:t&ilrrr?eter Squar e meter
in? 1 0.006944 645.16 6.4516 0.00064516
ft? 144 1 2.2956 E-5 92903.04 929.0304 0.09290
ac 43560 1 4046.8564
mn? 0.00155 1 0.01 1E6
o 0.1550 0.001076 25E-8 100 1 0.0001
e 1550.0031 10.76391 0.000247 1E+6 10,000 1
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6. Weight Conversion Factor

To obtain - - . .
Multiply: by Milligram Gram Kilogram Ton Grain Pound
my 1 1.0000E+3 1.0000E+6 1.0000E+9 64.7900E+0  453.5920E+3
g 1.0000E-3 1 1.0000E+3  1.0000E+6  64.7900E-3  453.5920E+0
kg 1.0000E-6 1.0000E-3 1 1.0000E+3 64.7900E-6  453.5920E-3
t 1.0000E-9 1.0000E-6 1.0000E-3 1 64.7900E-9  453.5920E-6
ar 15.4320E-3 15.4320E+0 15.4320E+3  15.4320E+6 1 7.0000E+3
Ib 2.2046E-6 2.2046E-3 2.2046E+0 2.2046E+3 140.0000E-6 1
7. Density Equivalents
To obtain - Grams per Pounds per Pounds per Slugs per Kilograms per
Multiply! by cubic Centimeter cubicinch cubic foot Cubic foot cubic meter
gricn? 1 0.03613 62.42806 1.9403 1000
Ibfin® 27.67991 1 1728 53.708 27679.905
|b/ft® 0.01602 0.0005787 1 0.031081 16.01846
slug/ft® 0.51538 0.0186 32.17 1 515.379
kg/m? 0.001 3.6128 E-5 0.06243 0.00194 1
8. Volume Equivalents
To obtain - u.s Imperial Cubic Cubic . Cubic Barrel
. . liter .
Multiplyt by gallon gallon inch foot meter (ail)
U.Sga 1 0.83267 231 0.13368 3.7853 0.00378 0.02381
UK gd 1.2009 1 277.42 0.16054 4.5459 0.00455 0.02859
in® 0.004329 0.003604 1 0.000579  0.0164 0.000016 0.00010
ft3 7.4805 6.2288 1728 1 28.316 0.02832 0.17813
I 0.26418 0.21997 61.025 0.0353 1 0.001 0.00629
e 264.17 219.97 61023.74  35.3147 1000 1 6.2899
bbl(ail) * 42 34.977 9702.00 5.614 158.983 0.15876 1

* The capacity of abarrel varies with industries as follows :

1 barrel of beer = 31 U.S. gdlons

1 barrdl of wine =315 U.S. galons

1 barrel of oil =42 U.S. galons

1 barrel of whiskey =45 U.S. gdlons

13
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9. Pressure Equivalents

Multiply 1 by square square  phere square Square \(légter) \(Ag;ter) ?g;rcu)ry mercury Bar Fﬁs;:;
inch foot centimeter meter 32 )
Ib/in%(psi) 1 144 0.068046 0.070307 703.070 27.7276 2310636 2.03602 51.71497 0.068947 0.006895
Ib/ft X(psf) 0.006944 1 0.000473 0.000488 4.88242 0.1926 0.01605 0.014139 0.35913  0.000479 0.0000479
atm 14696 211622 1 1.03323  10332.27 407.484 339570 29.9213 760 1.01325 0.101325
K glcn? (ata) 14.2233 2048155 0.96784 1 10000 30438 328650 28959 735559  0.98067 0.098067
Kg/m? 0.001422 0.204768 0.0000968 0.0001 1 0.03944 0.003287 0.002896 0.073556 0.000098 0.0000098
inAq (68 ) 0.036065 5.1972 0.002454 000253 25375 1 0.08333 0.073430 1.8651  0.002466 0.000249
ftAq(68 ) 0432781 62.3205 0.029449 0.03043 304275 12 1 0.88115 22.3813  0.029839 0.0029839
inHg(68 ) 0.491154 707262 0.033421 0.03453 345316 136185 1.1349 1 25.4 0.033864 0.0033864
mmHg(32 ) 0.0193368 2.78450 0.0013158 0.0013595 1359509 0.53616 0.044680 0.03937 1 0.001333 0.0001333
ggrr L 145038 208855 0.98692 101972 10197.2 402156 33.5130 29.5300 750.062 1 0.10
Mpa 145.038 208855 9.8692 101972 1019720 4021.56 335130 295300 7500.62  10.0 1
1kgf/cn?=9.8 10°dyne/cn?=9.8N/cn¥
10. Energy Equivalents

vy BUT ol rpong  [OURON goe [t Kogen

Btu 1 251.8 778.169 0.000393 1055.06 0.000293  107.586

Cal (gram) + 0.00397 1 3.08596 1.56 E-6 4,184 1.16E-6 0.426649

Ftb 0.00129 0.32405 1 5.05 E-7 1.35582 3.77E-7 013825

Hp 2544.5 641616 1.98 E+6 1 268E+6  0.7457 273745

J 0.00095 0.2390 0.73756 372 E-7 1 2.77TE-7 0.102

Kwh 3412.97 860421 2.65 E+6 1.34102 3.6E+6 1 367098

K gfm(kp>m) 0.00929 2.344 7.233 3.65 E-6 9.807 272E6 1

* Based on 1 Btu=778.169ft Ib

+ Based on 1 Cd = 4.1840Joules

Btu (British thermal unit) : 1 |b 63 64
14 Quality Speed Trust
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11. Volumetric Flow Rate Equivalents

u.s Imperial u.s. Cubic Cubic Liter Barrel Barrd
To obtain - Gallons  gallons million feet meter . (42 gallons) 42 aallon
Multiplyl , by per per gallons per Per pe per (42 gallons)
; ; second ; per day
minute minute per day second hour minute
U.S. ga/min 1 0.8327 0.00144 0.00223 0.2271 0.0631 0.0238 34.286
U.K. ga/min 1.201 1 0.00173 0.002676  0.2727 0.0758 0.02859 41.176
U.S. million gal/day 694.4 578.25 1 1.547 157.7 43.8 16.53 23810
ft 3 /sec 448.83 373.7 0.646 1 101.9 28.32 10.686 15388
m?3/sec 15850 13199 22.83 35.315 3600 1000 3774 543447
m?>/min 264.2 220 0.3804 0.5886 60.0 16.667 6.290 9058
m3/h 4.403 3.67 0.00634 0.00982 1 0.2778 0.1048 151
I/sec 15.85 13.20 0.0228 0.0353 3.60 1 0.3773 543.3
I/min 0.2642 0.220 0.000380 0.000589  0.060 0.0167 0.00629 9.055
bbl(42 gallons)/min 42 34.97 0.0605 000357 95256 265 1 1440
bbi(42 gallons)/day 00202 00243 0000042 0000065 000662 000184 000069 1
12. Power Equivalents
To obtain - Horse Foot pound Watt Btu per
Multiplyt , by power per second a hour
hp 1 550 745.7 2544
ftxb/sec 0.00182 1 1.3558 4.626
W 0.00134 0.7376 1 3.412
Btu/h 0.00039 0.2161 0.2931 1
* Based on 1 Btu=778.169ft Ib
1Kw = 860Kca/hr = 102kg- m/s = 1KJ/s
1 ( HP): 1 550 1b 1ft (746W)
1 ( PS):1 75 kg im =0.9858HP
15 Quality Speed Trust
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13. Conversion Factorsfor Thermal Conductivity, k

To obtain - Watt/ Cal/ Btu/ Btu in/
Multiply: , by m °K (s cm °K) (h ft °R (h ft2 °R
W/m ° K 1 0.0022901 0.57818 6.9381
Wicm ° K 100 0.23901 57.818 693.81
wift ° R 5.9055 0.014114 3.4144 40.973
Wiin ° R 70.866 0.16937 40.973 491.68
Cdl/(s cm ° K) 418.4 1 24191 2902.9
Cdl/(s in ° R 296.50 0.70866 171.43 2057.2
kca/h m ° K) 1.1622 0.0027778 0.67197 8.0636
Btu/(s ft ° R) 6226.5 14.882 3600 43200
Btu/(s in ° R) 74717 E+4 178.58 43200 5.184 E+5
Btu in/(s ftz ° R) 518.87 1.2401 300 3600
Btu/(h ft ° R) 1.7296 0.0041338 1 12
Btu/(h in ° R) 20.755 0.049605 12 144
Btu in/(h ft2 ° R) 0.14413 0.00034448 0.083333 1
Ib ft/h ft ° R 0.0022241 5.3157 E-6 0.0012859 0.015431
14. Temperature Conversion Formula

*  (Degrees Cesius)

*  (Degrees Fahrenheit)

* K (Kelvin)

*°R (Degrees Rankine)

1) =K 27315,K= +27315

2 = 32)x5/9, = x9/5+32

3 ="Rx5/9-273.15,°R= x9/5+ 491.67

AH°R= +45067, =R 45967
5y K=(  32) x5/9 + 27315,
6) K="R*5/9, °R = K*9/5

16

=(K 273.15) x9/5 + 32

Quality Speed Trust
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15.

L ind ft3 Yo gal( )

1 .01 0.01 180.39 0.00018 0.18039 11.0041 0.0066| 0.00023| 0.04765

10 1 0.1 1803.9 0.00180 1.8039 110.041 0.0637| 0.00234| 0.47656

100 10 1 18039 0.01803 18.039( 1100.41 0.63707 | 0.02359 | 4.76567

0.00554 | 0.00055 0.00005 1 0.000001 0.001| 0.06102 0.00003( 0.00001( 0.00026

554352 | 554.325 55.4352 (1000000 1 1000 61027 35.3165( 1.30820 ( 264.186

L 551352 | 0.55435 0.05543 1000 0.001 1 61.027| 0.03531| 0.00130| 0.26418

0.09083 | 0.00908 0.0091 16.387 0.000016( 0.01638 1 0.00057( 0.00002( 0.00432

156.966 15.6666 1.56966 28316.8 0.02831 28.3169 1728 1| 0.03703| 7.48051

4238.09 | 423.809 42.3809 764511 0.76451 764511 46656 27 1| 201.974

Ga ()| 20.9833 2.0983 | 0.20983 | 3785.43 0.00378 3.78543 231| 0.16368| 0.00495 1
1 1 0.02778 0.00009 | 0.000009 0.09182 0.00091 0.98841 0.10982 | e
1 36 1 0.00333 0.00033 3.3058 0.03305 35.583 3.9537 0.00081
1 10800 300 1 0.1 991.74 9.9174 10674.9 1186.1 0.24506
1 108000 3000 10 1 9917.4 99.174 106794 11861 2.4506
1 10.89 0.3025 | 0.001008 0.0001 1 0.01 10.764 1.1958 0.00024
la 1089 30.25 0.10083 0.01008 100 1 1076.4 119.58 0.02471
1ft? 1.0117 0.0281 0.00009 | 0.000009 | 0.092903 | 0.000929 1 0.1111 | 0.000022
1yd2 9.1055 0.25293 0.00084 0.00008 0.83613 0.00836 9 1 | 0.000207
lacre 44071.2 1224.2 4.0806 0.40806 4046.8 40.468 43560 4840 1
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1 Cm 1 0.01 0.3937 0.0328 0.0109 | - 0.033 0.0055 | 0.00009 |  --ee
1 m 100 1 39.37 3.2808 1.0936 0.0006 3.3 055 | 0.00917 0.00025
1 254 0.0254 1 0.0833 0.0278 | .- 0.0838 0.0140 0.0002 | e
1 30.48 0.3048 12 1 0.3333 | 0.00019 1.0058 0.1676 0.0028 | = e
1 901.438 0.9144 36 3 1 0.0006 3.0175 0.5029 0.0083 0.002
1 160930 1609.3 63360 5280 1760 1 5310.8 885.12 14.752 0.4098
1 30.303 0.303 11.93 0.9942 0.3314 0.0002 1 0.1667 0.0028 0.00008
1 181.818 1.818 71.582 5.65 1.9884 0.0011 6 1 0.0167 0.0005
1 10909 | 109.091 4294.9 357.91 | 119.304 0.0678 360 60 1 0.0278
1 392727 | 3927.27 154619 12885 4295 2.4403 12960 2160 36 1

1 g 1 0.001 | 0.000001 15.432 0.03527 0.0022 0.26666 0.00166 0.00026
1 kg 1000 1 0.001 15432 35.273 2.20459 266.666 1.6666 0.26666
1 t 1000000 1000 11 e 35273 2204.59 266666 1666.6 266.666
1 0.06479 0.00006 1 0.00228 0.00014 0.01728 | 0.000108 0.00007
1 28.3495 0.02835 | 0.000028 437.4 1 0.0625 7.56 0.0473 0.00756
1 453.592 0.45359 0.00045 7000 16 1 120.96 0.756 0.12096
1 3.75 0.00375 | 0.000004 57.872 0.1323 0.00827 1 0.00625 0.001
1 600 0.6 0.0006 | 9259.556 21.1647 | 1.322799 160 1 0.16
1 3750 3.75 | 0.000375 57872 132.28 8.2672 1000 6.25 1
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@L.G E&C PIPING HANDBOOK LDP-L90L

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE: 9OF 9

PROCEDURE 1.2 UNIT CONVERSION TABLE DATE : DEC. 1995
16.
Kl Drum Gallon Barrel Drum Kl Gallon Barrel
1 5 246.178 6.29 1 0.2 52.835 1.25799
2 10 528.356 12.58 2 04 105.670 25160
3 15 792.534 18.78 3 0.6 158.505 3.774
4 20 1,056.712 25.16 4 0.8 211.340 5.032
5 25 1,320.590 3145 5 1.0 264.175 6.290
Barrel | Drum Kl Gallon Gallon Drum Kl Barrel
1 0.79492 0.15898 42 1 0.18926 0.03785 0.238
2 1.5898 0.3180 84 2 0.3785 0.0757 0.476
3 2.3848 0.4770 126 3 0.5678 0.1136 0.714
4 3.1797 0.6359 168 4 0.7570 0.1514 0.952
5 3.9746 0.7949 210 5 0.9463 0.1893 1.190
1) Propane(Ton-BPCD) 3) Mogas, Kero, Diesdl, B-C(KI-BPCD)
1kg = 1.9685L iter 1Kl x 6.29/D = BPCD
Ton/Mon. x 1.9685 x 6.29/D-BPCD 1,000Dm/Mon.= 200K I/Mon. = 42BPCD

12.38Ton/Mon. = 1BPCD
4) Asphalt 1kg = 0.96478L iter
2) Butane(Ton-BPCD)
1kg = 1.7301Liter (D: )
Ton/Mon. x 1.7301 x 6.29/D-BPCD
10.88Ton/Mon. = 1BPCD
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@ GEsc

PIPING DISCIPLINE

PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES

1/2"(15mm)-SW

1.3 PIPE,FITTING AND VALVE DIM. CHART

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:1 OF 74

DATE ;: DEC. 1995

17 255 215 255 295
&7 B
ROus @9 TL (@25) (29.5) 2|6
A7 (Y B rf :(I‘H—-- ) T
— - - e === |
PIPE 90° ELL 45° ELL TEE SW-CIL'G
8 106 %
0 10
T %ﬂ—% L
L I - - - . el |
—— —F Ty
| :_I v AL
SWAGE NIPPLE L PC SW -BOSS
D B
C_V__‘ E._I._ F G
- 2%
AL T ;
7T N
| < 1 o i g
1015 ’J_I - ] =2 |
] ] IRt :
8. SO+PC WN  SO+PC+S0ELL OR TEE WN+PC+90 ELL OR TEE SCRD-BOSS
* JPPER DIMENSION = SCH40,80 / 3000LB * { JDIMENSION = SCHI160 / 6000LB (UNIT : mm)
RATING XS, JI8 ASME , JFL
0K | 2K | 3K 150 300 600 0 | 60 | 900 1500 | 2500
NO. RF RF RF RF RF RF RJ .| RJ R) N
A 95 95 115 89 953 | 953 953 | 953 | 121 21 | 133
B 12 0 18 112 142 | 206 98 | 198 | 27 | 287 | %6
C 12 20 2 51 | 24 | B7
D 2 50 56 46 52 59
E 45 478 523 | 87 | 519 | 579 | 668 | 668 | 195
F o0 100 110 100 100 110
G 130 130 140 140 140 40 | 150 150 | 160
N 6.1 127 19.1
RING NO. R Rl | RI2 | R2 | R13
FL'G SPACE 30 30 41 41 41
VALVE
API 602 (SO0 LB) JP1-7S-36- 75 (G0 LB)
MANUFACTURER'S STD BOLTED BONNET SCREWED BONNET
GATE GLOBE CHECK GATE GLOBE | CHECK GATE GLOBE | CHECK
100 100 100 100 140 164
e SN K S B o |t t—t_.l s [T 1 1 2
S| s S P PN e g FNE S e
@ — — RN <
P | 2] (2] | 2] (2] L2 + 2 ("] (2]
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o LG E&C PIPING HANDBOOK gﬁﬁ?&m 2002)
1. DIMENSION TABLES ' :

PIPING DISCIFLINE | | 3 PIPE,FITTING AND VALVE DIM. CHART PAGE:2 OF 74
1/2"(15mm)-SW DATE : DEC. 1995
1.PIPEDATA (ASME B36.10M, ASME B36.19M)

D=2134mm INSIDE | METAL |MOMENTOF |RADIUS | SECTION |WEIGHT OF |WEIGHT OF
OUSDE. =007 22 DIA SECTION | INERTIA OF MODULUS | PIPE WATER
e THK d Aﬂ ‘A nll) GYRATION| :Z *Wp :Ww

SCH. ey | (om) ( (¢ (cm) (o} | Kem) | (Kem)

58 1.65 1843 102 0498 070 0.465 082 026

108 211 17.12 127 0.596 0.68 0558 1.00 o

STD 40 48 211 15.80 162 0.711 0.66 0.564 127 020

XS B0 808 173 1187 207 0.836 0.64 0:780 1.62 0.15

160 478 1.84 248 0.91 0.61 0861 1.95 011

XX$ 147 6.40 325 1,009 0.5 0941 255 0.03
2.FITTING WEIGHT (Rg)}SW

0° | 45° TEE SWG.

18. ELL. | ELL | por Npprg | OOVTL | BOSS | CAP

3000 023 | 028 | 017 01z | 024 | a1

6000 043 | 040 | 082 017 | 045 | 016

5000 051 | 088 | 078 027 . 0.26
3, FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE 0D, LTD. ASME B16.5 FORGED)

1504 300¢ 600 9004 15008 25004

50 05 0.6 09 13 1.8 12

WN 05 08 09 21 21 312

BLIND 05 05 09 19 19 32
4. VALVE WEIGHT (Kg) (PORGED : VOGT BALL : KPC{FULL BORE))

[ 15008
1504FLGD J00YFLGD e 5w BODHSW o s 250045W

GATE 29 6 33 21 21 78 38 39

GLOBE 3.1 39 38 | 23 20 34 44 41

BALL 2.1 2.1 02 0.5 18

CHECK 24 3 3.1 16 15 77 32 18
5 INS. WEIGHT MATERIAL : PERLITE MOLDED PIPE(192Kg/m Wp=002466(D-)

COVER MATERIAL : AL SHEET(D 3}t)(269 W =0.0007854d2
UNIT : Iglm ¢ WEKEHT IN () =COVER MAT'L WEROHT A=o_mm54{n'ﬁ'_ dz)
THK : T (mm) 35 [ 30 |40 | S0 |65 | 75 | 100 | 25| 150| 175 | 200 | 1=000000408 x 0 Y
07 (09 |15 [22 |34 |44 _ pid*
WEIGHT K®) | on s |00 @b |09 | |73 | 1 | 159 | 207 | 267 | Z=000009817 x =
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O G

E&C

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
1.3 PIPE FITTING AND VALVE DIM. CHART
3/4"(20mm)-SW

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:3 OF 74

DATE : DEC. 1995

2
35 32.5 35.
B e 2 1n L [ s
N A
6 G T
PIPE 90 ELL TEE SW-CPL'G
95 1 10 3
[—1 [—{119} 1 08| | o
e N s IS e
— ~ el { ]
SWAGE NIPFLE PC - SW-BOSS
D
C—T - G . 35
B il s {0
- i < | t n - —t
N[ L0~15 L“J—U—/——ﬂ Z- 41 = !
§wW SOHPC WN  SO+PCH+90 ELL OR TEE WN+PCHOELL OR TEE SCRD - BOSS
* UFPER DIMENSION = SCH40,80/3000LB * ( )DIMENSION = SCH160/6000LB (UNIT : )
RATING KS.JI§ ASME. JFT
10K | 28 | MK 150 300 00 | 60 500 1500 | 2500
NO. RF RF RF RF RF RF 11| R] RJ RT R
A 100 100 120 % n7 117 117 n7 | 13 130 140
B 14 16 18 121 157 | 21 2.1 21 | M8 | s | sl
C 14 y¥) 28 15.1 254 | 8
D 4 7] 58 46 55 62
B 45 523 512 | &5 63.5 5 | 162 | 762 | 856
F 100 110 110 100 10 120
G 130 140 140 150 150 150 | 16 160 170
N 46 42 | 206
RING NO. R13 RI3 | R4 | R4 | RI§
FL'G SPACE 4, 41 41 a1 41
VALVE
API 602 (800 LB) JP1-78 - 36- 75 (600 LB)
MANUFACTURER'S STD BOLTED BONNET SCREWED BONNET
GATE GLOBE CHECK GATE GLOBE | CHECK GATE GLOBE | CHECK
I o S T P S P 2 N 3 P
@s%s ﬁ-ﬁaﬁsﬁ-ggaagﬁ*-
—+ — |t P <
fmy  Jlwy i jm  pwy jm] o jgmy jjwy jmyg
2 Quality Speed Trust



o LG E &C PIPING HANDBOOK ;";'Iigfécr 2002)
1. DIMENSION TABLES ’ :

PAGE:4 OF 74
PIPING DISCIPLINE | ; 3 pIPE FITTING AND VALVE DIM. CHART
FPROCEDURE 3/4"(20mm)-SW DATE : DEC. 1995
1.PIPE DATA (ASME B36. 1M, ASME B36.19M)

D= 26.67mm INSIDE METAL MOMENT OF [RADITIS SECTION |WEIGHT OF |WEIGHT OF
OUTSIDE = 0,08 M DIA SECTION | INERTIA OF MODULUS | PIPE WATER
e THK d AREA ‘A .1 GYRATION| :Z :Wp “Ww

SCH. (anre) ¢ (mm) (o) (cnt) {om) (am) (Kg/m) {EKgm)

385 1.65 yskyl LY} 1,020 0.89 0.765 1.4 043

108 2.11 n43 1.63 12% 0.87 0.927 131 0.39
STD 40 408 yX 1) 2093 215 1542 0.85 1.15 i 034
X8 80 805 39 1885 2.80 1864 082 1.398 224 027
160 S5 1550 .68 2,193 0.1 1,645 29 0.19
Xx8 782 1102 4.63 2411 0.72 1.808 3.64 0.09

2. FITTING WEIGHT  (Rg)SW

0° | 45° TEE SWG.
I8, FIL | ELL. nppLp [COUFLe| BOSS | CAP
FULL
3000 031 | o4 | 040 18 |02 [ o8
6000 055 | 060 | 091 05 |o%2 | oz
%000 0B | 13 |13 o33 | - |ox

3.FLANGE WEIGHT (Xg) (VENDOR : KOREA FLANGE CO,LTD. ASME B16.5 FORGED)

1504 300 6004 000 1500¢ 25004
50 0.6 12 14 24 23 4.1
WN 07 13 16 2.7 27 4l
BLIND 0.6 12 14 27 27 45
4. VALVE WEIGHT (Kg) (PORGED:VOGT BALL : KPC (FULL BORE)}
G004 15004
1504FLGD WMFLOD | mrap | ww ] BOOKSW FLGD | S ] 2X0SW
GATE 35 49 54 | 38 22 91 | 38 95
GLOBE 16 52 49 | 39 23 86 | 43 103
BAIL 21 40 02 08 - 23
CHECK 29 45 44 29 16 95 | 3l Al
MATERIAL : PERLITE MOLDED PIPE(192Kg/m" ) = 0,024664(D-
5. INS. WEIGHT COVER MATERIAL : AL SHEET {0.3t}2699Kg/m’) VVII£=%.WMP
UNIT : kg/n ¢ WEIGHT IN{)= COVER MATL WEIGHT A= 0.00785403’1 dz)
THK : T (mm) 25 |30 | 40 |50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | 1=po000004909 x (DY
4.4
WEIGHT (Kg) {%f] ;_;"; {:j (0153} ;ﬁj {g 76 | 14| 16 |23 | 273 | Z=000009817 x 2
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@ PIPING HANDBOOK LDP-LS01
LG E&C REV. 1 (OCT, 2002)
1. DIMENSION TABLES

PIPING DISCIPLINE | 1 3 PIPE,FITTING AND VALVE DIM. CHART & o> OF 7
PROCEDURE 1"(25mm)-SW DATE : DEC. 1995
%%0 33 39
. K7
A167 o) 98
R s L1 %E
L - =3 r
PIPE TEE SW-CPLG
102 20 41
1 By ] o
— 1 —- 0 J [E[I—*
— | T_J L'JL: "‘; i
SWAGE NIPPLE PC N SW-BOSS

- 1
HH vt
--1 Ay | l
o L

D E
c B
_ﬂ _.T F : {% B
L0-15 "EL < E MTﬂ - =]

sw SO+PC WN  SO+PCH0 ELL OR TEE WN+PC#30 BLL OR TEE SCRD - BOSS
* UPPER DIMENSION = SCHA40,80/3000LB * { )DIMENSION = SCH160/6000LB (UNIT : xxm)

RATING KS.IIS ASME . JF1

WK | 20K 0K 150 300 600 e | 600 900 1500 | 2500

NO. RF RF KF RF RF RF | 10| R RJ RT

A 125 125 130 108 124 124 124 124 149 149 159

B 14 16 pit 142 115 | 29 239 219 | 358 | 358 | 414

C 14 U 30 175 %9 | 33

D 4 54 60 4 57 63

E 48 556 62 68.3 683 683 | 195 | 195 | 953

T 110 120 120 110 120 130

G 140 150 160 160 160 160 170 170 190

N 43 142 | 206
RING NO. RI6 | RI6 | RI6 | RI6 RIS
FL'\G SPACE 41 41 41 41 41

VALVE
AP1602 (800LE) JP1- 78 - 36- 75 (600 LB)
MANUFACTURER'S STD BOLTED BONNET SCREWED BONNET

GATE GLOBE CHECK GATE GLOBE | CHECK GATE GLOBE | CHECK
S D B O e I P O e
SNEIFNE I gtk Mg POl g M
118 e J1%0 | L1 [ iz | 127 112 e
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o LG E&C PIPING HANDBOOK LDP-L901
REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE : 6 OF 74
;;P[I)NCIIJ%IPLM 1.3 PIPE,FITTING AND VALVE DIM. CHART .
1"(25]1] m)-SW DATE ; DEC. 1995
1. PIPE DATA {ASME B35.10M, ASME B36.19M)

D= 334mm INSIDE | METAL |MOMENTOF |RADIUS | SECTION |WEIGHTOF |WEIGHT OF
OUTSIDE =10 m2M DIA SECTION | INERTIA OF MODULUS | PIFE WATER
URFACE d AREA ‘A | I GYRATRON| :Z :Wp 'Ww

SCH. e | om) | @d (caty m | @ | Rgm) | Egm)
58 165 30.10 1.65 208 112 1.25 133 011
108 an 21.86 2.66 315 1.0% 1.89 213 .61
STD 40 408 398 26.64 3.19 364 107 218 255 0.56

XS B0 %S 455 U3l 412 440 1.03 263 329 046

160 635 20.70 540 521 098 37} 424 0.34
XX8 9.09 1521 6.4 585 0n 3.50 545 018
2. FITTING WEIGHT ~ (Kg}SW
90° | 45° TER SWG.
LB, * |COUPL,| BOSS | CAP
L | ELL | pgr NIPPLE
3000 060 | 082 | 062 026 | 041 | 0.4
6000 102 | 084 | 150 042 | 073 | 038
9000 122 | 173 | 158 as52 | - 0.5
3.FLANGE WEIGHT (Kg)(VENDOR : KOREA FLANGE CO,LTD. ASME B16.5 FORGED)
1508 3004 6004 000K 15004 25004
8.0 09 14 1.7 34 34 54
WN 11 16 19 39 39 54
BLIND 09 14 1.8 41 41 54
4. VALVE WEIGHT (Kg){FORGED:VOGT BALL : KFC (FULL BORE))
L504FLGD NOFLED gy BOGAEW Ty o 250045W
GATE 55 7 78 | 55 18 157 | 82 9.1
GLOBE 54 A 77 | 39 39 169 | 93 10.1
BALL 11 52 04 15 41
CHECK 4.6 62 69 | 19 28 163 | B84 41
MATERIAL : mmmmmmxg/mi) =
5. INS. WHIGHT COVER MATL : AL SHEET{0 xjnmmmm?
UNIT : kg/m *WEIGET IN () = COVER MATL WEIGHT A=D.007854(D1;d1}
THK : T (mom) 25 |30 |40 |50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | [=0000004909 x (D" dY
0.9 10 [ 18 [25 [ 39 |49 _ Dt
WEIGHT K& |ny @9 | |@9 |09 |09 |39 | 19| 166|220 | 282 | Z=000009817 x =3
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PIPING DISCIPLINE
PROCEDURE

E&C

PIPING HANDBOOK
1. DIMENSION TABLES

1.3 PIPE,FITTING AND VALVE DIM. CHART

1-1/2"(40mm)-SW

LDP-L901

REV. 1 (OCT, 2002)
PAGE:7 OF 74

DATE : DEC. 1995

" &)
S8
2% =]
P11 |
FIPFE SW-CPL'G
114 802
] ®9 |
| y
L T o=
— q
SWAGE NIFPLE SW-BOSS
64 o
‘E_L (76) o3
NLLo-15 @ T
SW SOHPC WN  SO+PC+90 ELL OR TEE WN+PCHOELL OR TEE SCRD - BOSS
* UPPER DIMENSION = SCH40,80/3000LB * ()DIMENSION = SCHI60/6000LB (UNIT : mm)
JATING KS.J5 ASME, JFL
10K | 2K WK 150 300 00 00 | 600 900 1500 | 2500
NO. RF RF RF RF RF RF R RI RI RF R
A 140 140 160 127 155 155 155 155 | 178 178 203
B 16 18 22 17.5 2.6 287 269 2R7 81 8.1 524
C 16 26 34 224 W02 | 81
D 46 56 o4 ) 60 &8
B 54 62 633 | 762 747 762 | 88% | 89 | 1192
¥ 120 130 14) 130 130 140
G 160 170 170 180 180 180 | 1% 190 | 220
N 66 Us | 04
RING NO R® | R0 | RO | R R2
FL'GSPACE 41 41 41 41 30
VALVE
AP1 602 (3800 LB) JP1- 78 - 36- 75 (600 L)
MANUFACTURER'S STD BOLTED BONNET SCREWED BONNET
GATE GLOBE CHECK GATE GLOBE | CHECK GATE GLOBE | CHECK
180 (11] 180 1 180 1M
:]: — = | o
PR (R RPN PN R d FNE o R
S N P~ P~
|14 ] $2 | pm | 171 m | pum | m | jeu| pm|
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o LG E&C PIPING HANDBOOK LDP-L901
REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE:§ OF 74
;ﬁgg&%ﬂmﬁ 1.3 PIPE,FITTING AND VALVE DIM. CHART .
1-1/2"(40mm)-SW DATE : DEC. 1995
1. PIPE DATA (ASME B36.10M, ASME B36.19M)
D= 4326 mm INSIDE METAL [MOMENT OF | RADIUB SECTION |WEIGHTOF |WEIGHT OF
QURIE 0,13 M DIA SEC'I‘IDN INERTIA OF MODULLUS | PIPB WATER
d AREA : i1 GYRATION| :Z :Wp ‘Ww
SCH, oy | (om) (em) () (em) o) | Kpm) | (Kg/m)
58 165 4496 242 657 1.65 %) 195 1.54
108 277 4272 396 1027 1.61 426 317 143
STI 40 408 3.68 40,89 516 129 158 535 41 131
XS 80 808 5.08 38.10 689 1628 154 675 551 114
160 1.14 KEALY 022 2008 148 832 128 a0.51
XXS 10.15 2794 12.16 13.64 1.39 9.0 956 0.51
2. FITTING WEIGHT  (Kg)-SW
%n° | 45° TEE SWG,
1B. ELL. | ELL | ppp NrppLp |00 - | BOSS | CAP
3000 0.85 072 | 113 047 | 0683 | 0.61
6000 238 | 198 | 295 067 | 112 | 074
9000 298 | 506 | 3.9 034 144
3. FLANGE WEIGHT {Kg) (VENDOR : KOREA FLANGE CO,, LTD. ASME B16.5 FORGED)
1504 00k SO0 0004 15004 25004
8.0 14 25 31 55 55 1.8
W.N 18 3 3.6 59 50 114
BLIND 1.6 1 34 59 59 104
4. VALVE WEIGHT (Kg) (FORGED:VOGT BALL :KEC(FULL BORE))
1S64FLGD JOHFLGD —p— SO0KSW e, 25004SW
GATE 104 132 13.6 80 13 220 122 209
GLOBE 113 136 152 | 138 92 19 | 156 312
BALL 0.5 30 82
CHECK 94 127 142 | 117 17 170 | 134 16.3
MATERIAL : PERLITE MOLDED PIPE(192kg/m * 66(D-
5.INS. WEIGHT COVER MATERIAL : ALSHBEI‘(Mt](MQDKg/m)) Ww= ﬁﬂmﬁi’
UNIT ; kg/m * WEIGHT IN{ )= COVER MAT'L WEIGHT A=0007854(D% dl)
THK : T () 35 |30 | 40 |50 |65 | 75 | 100 | 125 150 | 175 | 200 | 1=0000004909 x o tah
L1 |14 |21 [30 |44 |56 _ p4at
WEGHT D |y |mo | @y @y |08 |an | %0 | 131|179 | B6 | 300 | Z=00000817 x L

27
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o LG E&C PIPING HANDBOOK gﬁﬁ?&m 2002)
1. DIMENSION TABLES ' .

PIPING DISCIPLINE | 1 3 PIPE,FITTING AND VALVE DIM. CHART | o> OF ™
PROCEDURE 1-1/2"(40mm)-BW DATE : DEC. 1995
%@ 1o
- @ % Ji—ﬁ L W Jﬂﬁ@&
WELL 45 ELL ij WNHBCHELL
RED.TEE & REDUCER

121 114 114 8% 41

lﬁﬁwwez%m i

]
@ ;8
SO#C  WN SO+ELL SO+TEE ~ WN+TEE
(UNIT : mm)
RATING KS.IiS ASME . JPI
K | 20K | 3K || 150 300 600 300 | 600 900 150 | 2500
NG, RF RF RF RF RF RF RJ RI RJ RJ R
A 140 140 160 127 155 155 155 15§ 178 173 203
B 16 18 2 175 206 | 27 269 27 | ®1 | 11 | 524
C 16 2 4 124 302 | 381
D 46 56 &4 L] ® 68
E 54 82 83 | 762 741 762 | 889 | B3 | 1192
F 103 113 121 109 117 125
G 11 119 25 | 13 132 13 | M6 146 176
H 123 133 141 129 137 | 145
] 11 119 125 | 133 132 133 | 46 146 176
K 110 120 130 120 125 | 140
N 150 160 65 | 170 170 170 | 185 185 | 215
X
Y
RING NO. R20 R0 | R | RW | RB
FL'G SPACE 41 41 41 41 3.0
Pldey | 1% 165 o1 | 241 | 208 | w1 | s | s |
GATE |R AR M | m 442 3 | s 41
W 254 254 | 203 254 W | 24 254
P | dy 229 165 29 | 241 141 %l | s w5 | 387
GLOBE | R 397 448 m 48
W 23 | 203 203 20
CEEX |q|d%y | 6 |21 [ [ 34 | o [5 | ms [
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@ Lcegc|  PIPINGHANDBOOK REV.1(0CT, 2000
1. DIMENSION TABLES PAGE: 10 OF 74
PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 1-1/2"(40mm)-BW DATE : DEC. 1995
1.PIPEDATA (ASME B36.10M, ASME B36.19M)
D= 4826mm INSIDE | METAL OF | RADIUS | SECTION |WEIGHT OF (WEIGHT OF
=01 2 DIA SECTION | INERTIA OF MODULUS | PIPB WATER
QUISIE  =0.15 m*M
d AREA :A i1 OYRATION| :Z :Wp ‘Ww
SCE, Ehe | om) | @m) | () em) | () | ®gm) | (Egm)
58 1.65 44,96 242 65 165 27 195 1.59
108 1 2.7 396 10 1.61 43 317 143
STD 40408 163 40.99 516 13 158 53 4.1 131
X8 80808 508 23810 6.89 16 154 87 551 114
160 7.14 3399 922 20 148 83 125 091
XX8 10.15 27.54 12.16 % 139 98 9.56 0.61
2. FITTING WEIGHT ~ (Xg}BW
0° | 45° TEE REDUCER
SCH. CAP
ELL | ELL | mpp| x1 |x34 x1 | x34
58 017 [ 009 | 028 | 026 | 04 011 | ol0 0.08
108 028 | 014 | 046 | 042 | 04D 017 | 0I5 0.13
STD 40408 037 [ 019 |061 | 05 | 053 022 | 021 0.17
X§ 80808 050 | 025 |081 | 074 | 0. 030 | 027 024
160 065 | 033 038 | 035 035
XX§ 093 | 047 050 | 045 050
3. FLANGE WEIGHT (Kg){VENDOR : KOREA FLANGE CO.,LTD. ASME B16.5 FORGED)
1504 300# 6004 900% 1500 2500#
5.0 14 25 il 55 55 118
WN 18 3.1 36 59 59 1.4
BLIND 1.6 27 14 59 59 104
4, VALVE WEIGHT (Kg) (FORGED: VOGT BALL ; KPC (FULL BORE))
1504 3004 60D 900% 15004 2500#
GATE 10.4 132 136 20
GLOBE 113 136 152 A9
BALL
CHECK 04 127 142 170
MATERIAL : PERLITE MOLDED PIPE(192Kg/m® =
5. INS. WEIGHT COVER MATERIAL : AL SHEET(QD. ! x’s:&%%?
UNIT :kg/m * WEIGHT IN () = COVER MAT'T, WEXKGHT A-D.ﬁﬂﬂﬂ{Dz-dE)
THK : T 25 |30 | 4 |50 |65 | 75 | 10| 125 | 150 | 175 | 200 | 1=p000004%00 x DY)
I |14 , n
WEIGHT (Kg) (1',_;} on mz_'; ;ﬁ ;':} [:f] B9 | 131 179 | 236 |300 | Z=000005817 x 2
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o LG E&C PIPING HANDBOOK LDP-L901
REV. 1(QOCT, 2002)
1. DIMENSION TABLES PAGE: 11 OF 74
PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 2*(50mm)-SW DATE : DEC. 1995
3 : 1
54 41 54 5
3 | —
T s ) Ten |-
7 () T il o
S — S =
PIPE 90°ELL 4ELL TEE SW-CPL'G
150
165 2045 30 3.2
iy I iiH—ﬂ i s
| - -1 ! ] —F
| | - =3B 9 (]
SWAGE NIPPLE jL PC - SW-BOSS
D E
C B
|‘—‘ I'—" < (%]
ﬂ T N 09| | &
] < 1 .y 4 T [
1.0~15 }E& [ W—U—/L c- 4! Lk
SW SOHPC WN  SOHPC+S0 ELL OR TEB WN+PC+90 ELL OR TEE SCRD - BOSS
» UPPER DIMENSION = SCHAU803000LB * ( JDIMENSION = SCH160/6000LB {ONTT : )
ZATING KS. ]IS ASME . JPI
10K | 20K | 3K 150 300 600 W00 | 600 ] 1500 | 2500
NO. RF RF RF RF RF RF RJ RI RI RJ R)
A 155 155 165 152 165 165 165 165 | 216 216 | 25
B 16 18 2 19.1 »4 | HE | 3203 33 | 4 4 8.7
C 16 % 36 254 33 | 429
D 46 56 66 55 73
E 57 635 ®8y | B5 | 718 811 | 1095 | 1095 | 1349
F 130 140 150 140 140 160
G 170 180 180 190 190 150 | 220 20 | 250
N 19 151 | 254
RING NO. R3 | R® | R4 | R | R
FL'G SPACE 56 48 30 30 0
VALVE
AP1602 (S00LB) IP1-75 - 36 - 15 (600 LB)
MANUFACTURER'S STD BOLTED BONNET SCREWED' BONNET
GATE GLOBE CHECK GATE GLOBE | CHECK GATE GLOBE | CHECK
162 200
S G I e S 2
ORI |
— — |t
(e | ¢8| jz20]
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@ cEesc PIPING HANDBOOK LDP-Lo01

REV. 1(QCT, 2002)
1. DIMENSION TABLES PAGE: 12 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

FROCEDURE 2"(50mm)-SW DATE : DEC. 1995
1. PIPEDATA (ASME B36.10M, ASME B36.19M)
D= 60.33 mm INSIDE METAL |MOMENTOF | RADIUS SECTKIN |WEIGHT OF |WEIGHT OF
G o | N\ e o e e
SCHL G | ow | @) | @) | @ | ') |@mw | Eem
38 1.65 5102 3.04 13 208 43 244 255
108 a7 4.9 501 21 2M 69 401 2.3
STD 40408 391 | 2% | 6% ] 200 92 554 217
XS 80808 ssé | 435 | 98 3% 195 119 163 191
160 8.74 2% 14.13 48 1.85 16.0 1111 145
XX§ 107 38.18 17.14 55 1.78 18.1 1345 115

2.FITTING WEIGHT  (Kg) -SW

90° | 45° TEE SWG.
LB. mL | EL COUPL. | BOSS | CAP
3000 141 | 121 | 170 081 | 109 | 0488
£000 376 | 400 | 370 14 | 182 | 129
5000 470 640 463 155 - 1.69

3. FLANGE WEIGHT (Kg){VENDOR : KOREA FLANGE CO.,LTD. ASME B16.5 FORGED)

1504 3004 o004 0004 1500# 25004
50 23 28 36 10.0 105 173
WN 26 34 45 109 109 19.1
BLIND 26 31 44 113 113 177
4, VALVE WEIGHT (Kg){CAST:CRANE. BALL:KPC (FULL BORE))
INELOD | JOMLGD [l |  S0BW [l o asmw
GATE 144 1.0 185 | 104 99 27 | 219 2.1
GLOBE 172 200 W1 | 138 136 507 | 289 312
BALL 108 155 10 39 125
CHECK 159 172 19 | a5 118 69 | 247 151
. 3
SINS.WEIGHT oy KTERIAL AL ST (.20 Do) Moo
UNIT : kg/m * WEIGHT IN( ) ={XOVER MAT'L WEIGHT A=0.M854[‘D’-d1)
THK : T {tm) 25 | 30 | & |0 | 65 | 75 | 100 | 125 150|175 | 200 | 1=pp00004909 x (DY
WEIGHT (Kg} mlf) ml_jf tﬁ'_f] gf] (1‘; GT,]] 97 | 140| 190|248 |314 | Z=000009817 x ";“
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@ cesc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE:13 OF 74

g%g&%%m 1.3 PIPE,FITTING AND VALVE DIM. CHART
2!!(5 Omm)_BW DATE : DEC. 1995
P s 3 & % X 1
Fﬂ; (0.3 % Aj; ‘ ‘ I
e g [ %)
2 50 ‘:H}H{J -ﬁH&ﬁ
PIPE 90%ELL 45 HLL TEE RED R g
140 128 140 1 # REJ.TEE&.REDLKIERM " w PR
| '1 191 2z | M 19 [wo] [ 0 @
{ X2 |6 | 6 | 61, H
éﬂj Wiﬁégﬁ oL |81 | B3l LT
I\I :—~- H /.’/ _@_
Leflo] &
I K 105 _ N 105
Eﬂa} ﬂ} J&B M ﬂ]ﬂt = ]}H b= e
SO+FC  WN  SOSELL WNHELL WNHTER SO+PC ‘;g-s“ WN+EC
(UNIT : trn)
JATING KS.JIS ASME., JFI
WK | 2K | %K || 10 300 600 | 300 | 600 | 900 | 1500 | 2500
NO. RF RF RF RF RF RF 4| RJ RJ R RI
A 155 | 155 | 165 152 165 | 165 165 6 | 26 | 216 | 25
B 16 18 7 91 | 24 |38 | 303 | B3 | 4 4 87
C 16 2% 36 254 | 33 | a9
D 4% 56 66 55 7
B 57 685 | 89 | M5 | 778 | 8.1 | 1095 | 1095 | 149
F = | 12 | 131 19 | u9
G 133 140 46 | 15 154 | 157 SEB "X
H W | 15 139 | 1w |
] 121 128 134 144 SEE"Y”
K 130 | 40 130 49 | us
N 160 170 175 | 185 185 185 | a5 | a5 | 240
X 6 | a6 | 241
Y 172 175 | a4 | 204 | 29
RING NO. R | B3 | R4 | R4 | R
FL'G SPACE 56 48 | 20 30 | 30
P (Hﬂ) 216 178 116 21 232 25 an 371 454
GATE | R 451 451 | 451 451 451 | o2 | &2
w 254 354 | 203 4 | 23 | 254 | 254
Plowy | m | w1 | ®m | m | 25 | | | s
GLOBE | R 40 362 | 495 | 3682 | 495
L 23 203 | 254 | 203 | 254
CECK [ q| @ | 267 M | 61 | | 28 | 25 | am | s | 454
73 Quality Speed Trust




@ Lceec|  PIPING HANDBOOK REV. 1(0CT, 2002
1. DIMENSION TABLES PAGE: 14 OF 74
&%ﬁ%ﬁm 1.3 PIPE,FITTING AND VALVE DIM. CHART :
2!!(5 Omm)_BW DATE : DEC. 1995
1.PIFEDATA (ASME B36.10M, ASME B36.19M)
D= &.3mm INSIDE | METAL MOMENT OF | RADIUS | SECTION |WEIGHTOF WEIGHT OF
QUSDE = 0,19 M DIA SBCTION | INBRTIA OF MODULUS | FIPE WATER
K d AREA :A i1 GYRATION :Z! :Wp Ww
SCH. famit (mm) {cm?) (cm*) (cm) (em’) | Kgm) | {Kg/m)
58 165 S102 104 13 208 43 144 255
108 271 4.7 501 21 2.04 69 491 236
STD 40408 391 5250 693 2 2.00 92 5.54 217
X5 80808 554 4925 9.53 3% 195 1.9 7.63 191
160 8.74 2% 14.13 48 1.85 160 1.1 145
XX8 1107 3818 17.14 55 1.78 181 1345 115
2. FITTING WEIGHT  {Kg)-BW
90 ° 45° TEE REDUCER
SCH. CAP
BL | BLL | gyrp | x1 |x34 x1 |z
58 029 | 014 | 038 | 036 | 033 016 | 0.4 0.10
108 047 | 024 |03 | 059 | 054 027 | 023 0.17
STD 40408 066 | 033 | 088 | 082 | 075 038 | 033 024
X5 80808 090 | 045 |12 | LIl | 1@ 051 | 044 033
160 133 | 067 | L8 | 163 075 | 064 0.54
XX5 169 | 085 | 217 | 200 091 | 077 0.68
3. FLANGE WEIGHT (Kg){VENDOR : KOREA FLANGE CO,, LTD.  ASME B16.5 FORGED)
1504 3004 600 9004 1500¢ 2500#
50 23 28 36 10.0 105 173
WN 26 34 45 109 109 19.1
BLIND 26 31 44 113 113 117
4. VALVE WEIGHT (Kg){CAST:CRANE. BALL:KPC (FULL BORE))
1504 300# 5004 900H 15004 25004
GATE 209 336 38.1 95.3 953
GLORE 213 212 199 87.1 86.2
BALL 100 162 540 740
CHECK 150 209 281 68.0 68.0
MATERIAL : PERLITE MOLDED FI _
5. INS. WEIGHT OOVER MATERIAL : Al mmsw')) ¥3=3°"““D?mms "
TNIT ; kg/m * WEIGHT IN {)= COVER MATL WEIGHT A-D.WT&M(D% dl)
THK : T (mm) 25 | 30 | 40 |50 |65 | 75 | 100 | 125 | 150 | 175 | 200 | 1=0,000004%9 x (D c%
13 [16 [ 24 [33 [49 |6l _ ptd
WHGHT KD | o3y (o4 @y |09 |09 |an |7 | 40 | 190 | 248 | 314 | Z=00000817 x =5
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PIPING DISCIPLINE
PROCEDURE

1.3 PIPE,FITTING AND VALVE DIM. CHART

PIPING HANDBOOK
1. DIMENSION TABLES

2-1/2"(65mm)-BW

LDP-Lo01

REV. 1 (OCT, 2002)
PAGE:15 OF 74
DATE ; DEC. 1995

i .
g%“”? I ‘j—

76 . X

PFE  9ELL 45 WL TE "
165 152 17 62 RED'TEB“EDW - R
L o1 b [ [ [ 1 0 .
| NN T {ZE i | ]
X1- 67 | 139 |124 - A
= N EEE S B
Lelle] o
\ K 105 N _105
F@ 1“ r—lu ) I
Eﬂﬁ wﬂ%ﬂﬂ ﬂ]ﬂL bets o e
SOMELL  WMELL WNHTEE SO+PC ‘gg-sl" WNPC
(UNIT : mm)
RATING KS.JIS ASME . JPI
10K 2K HK 150 300 600 k1) &00 000 1509 2500
NO. RF RF RF RF RF RF 3] i} R R RT
A 175 175 200 178 191 11| 191 191 244 244 261
B 18 20 2 D4 254 | 348 B3 %4 | H1 | @91 | 66T
c 18 k) 40 284 381 | 415
D 48 o) () 58 &8 78
E &9 .9 762 | 856 84.1 872 | 126 | 1126 | 1523
F 43 155 165 153 163 | 11
G 164 165 171 | 181 179 182 | 8 0 | M
H 144 156 166 154 164 | 114
] SEE'Y" || 146 152 | 162 SEE "Y"
K 125 135 145 135 145 155
N 175 175 180 190 190 195 220 220 260
X
Y 175 190 193 | 29 219 | 258
RING NO R26 R% | &7 | R7 | RS
FL'GSPACE 56 43 30 30 30
P [1% 241 191 U1 330 257 KEx) 422 422 514
GATE 4 491 491 559 491 559 5 105
W 254 254 | 254 254 34 | 35% 356
P | @9 m 216 292 | 3% 08 M | 4 2 | K
GLOBE | R 498 34 | 394 531
w 254 25 254 254 254
CHECK |q| @ | 216 %2 | 30 | 308 m | |4 | su
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@ cEscC

PIPING HANDBOOK

1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)

PAGE: 16 OF 74
E‘%’&‘é‘éﬁ’éi‘émm 1.3 PIPE,FITTING AND VALVE DIM. CHART
7.1 /2"(651‘]]]1‘])-BW DATE : DEC, 1995
1.PIPE DATA (ASME B36.10M, ASME B35.19M)
INSIDE | METAL | MOMENTOF | RADIUS | SECTION |WEIGHT OF | WEIGET OF
oM DIA SECTION | INER OF MODULUS | PIPE WATER
d AREA :A i1 GYRATION| :Z :Wp 'Ww
| @m | ?) | ent) | m) | @) |®em) | (Rem)
211 68.81 459 ;) 251 8.1 377 372
108 305 66.93 6.70 41 248 113 536 3.52
STD 40 408 5.16 @11 1099 64 241 174 g81 309
XS 80808 101 5900 14.54 80 235 219 11.64 2m
160 9.53 53.97 19.00 98 227 268 1492 22
XX8 1402 44.98 25.99 119 114 327 2040 1.5
2.FITTING WEIGHT  (Rg)}BW
90° | 45° TEE REDUCER
SCH. CAP
ELL | ELL | gy | 52 w2 x2 K2
58 057 |02 |07 | 066 | 0.63 030 | 027 0.16
108 081 040 |103 | 094 | 0% 043 | 039 024
STD 40 48 137 |0 |L14 | 15 | 151 0.73 | 047 042
XS 80308 179 |09 |28 | 206 | 188 095 | 087 0.57
160 233 | 117 |36 | 356 | 340 120 | 108 0.77
XX8 143 12 |42 3.5 | 340 168 151 113
3. FLANGE WEIGHT {Kg) (VENDOR : KOREA FLANGE CO,, LTD. ASME B16.5 BORGED)
1504 3004 600% 000 15008 25004
80 34 43 54 158 158 25
WN 43 53 64 163 163 26
BLIND 41 43 68 16 16 54
4. VALVE WEIGHT  (Kg) (CAST: CRANE, BALL ; KEC (FULL BORE))
150 300k 600 S00% 1500 2500#
GATE 318 363 59 127 123
GLOBE 2.9 99 512 1315 1315
BALL 156 532
CHECK 259 299 38.1 9 iz
5_INS. WEIGHT MATERIAL : PERLITE MOLDED PIPB(192Kg/m? } Wp=0.02466(D-
COVER MATERIAL : Al. SHEET (0.31) 2699Kg/m” ) w£=uwn7ss4d§)
UNIT ; kg/m * WEKHTIN () =COVER MATT WERGHT A=0007854D% &%)
THK : T 35 |30 | 40 |50 |6 | 75 | 100 | 125 | 150 | 175 | 200 | 1=0,000004%00 x OV Y
15 [ 19 [27 [37 [54 [ 67 | 104 _ ptet
WEIGHT %0 | oo |ao @9 |09 |08 |ag |on | 149 202 | 262 | 329 | Z=0.00009817 x —
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@ cEesc

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
1. DIMENSION TABLES

3"(80mm)-BW

1.3 PIPE,FITTING AND VALVE DIM. CHART

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:17 QF 74

DATE : DEC. 1995

I..l 14

Fg{jﬂl
s

& & Sl

[~

b ﬂﬂ?ﬁ%ﬁf

PIFB 45 BLL TEE RED
75 1m M 165 T RED.THE & REDUCER
| T [xd [ M [ [mw 5 "
\ ) e sl -
e S e, L Ay
g4 N X1-172 7 |24 204 l\l TBEHH.T/
: Cilo] m
] 105 N 105
@ 8 rﬁln i
Eﬂﬁ wﬂ%ﬂﬂ ﬂﬂfd e 5o e
SOHELL  WN+ELL WN+TEE SO+C l‘f";‘fsl" WN+PC
(UNIT : mm)
RATING KS. IS ASME. JFI
WK | 2K | 30K || 150 | 300 | 60 | 300 | 60 | %00 | 150 | 2500
NO. RF RF RF RF RF RF R R R RJ N
A 5 | 200 | 210 91 | 20 |20 | 20 | 20 | 241 | 267 | 305
B B |z ® B9 | 14 | W1 | 364 | 0T | 4 557 | 764
¢ 18 34 M 02 | 429 | 523
D 6 84 0 80 B | 10
E 7 ©9 | M2 [0 | &2 | s05 | 1095 | 1283 [ 1
F 2 | 9 | 4 | | 26
Q 187 w | 193 |2 |2 | w5 [ [ | om
H 54 | m | m 66 | 179 | 188
] SEE'Y" | 156 | 165 | 175 SEE "Y*
K 125 | 4 | 150 5 | 150 | 160
N 150 175 | 185 | 195 | 195 | 195 | 215 | 20 | 285
X
Y 29 m | 2 [u | w |
RING NO. R | Rl | B31 | B35 | Rm
FL'G SPACE s6 | 48 | 41 |30 |30
P oG | M 203 | 283 |36 | M | 0 | w4 | 43 | a4
GATE | R o1 | # | e |9 | @1 | m | me
W 254 | 254 | 254 | 254 | 24 | 356 | 356
IR ol | a8 |36 | w3 | 30 | | an | sm
GLOBE | R o | 4 [ |49 [ s | aig
W a4 | 254 |36 | 24 | a6 | 43
CHECK | q| gy | 318 241 I | | 33 ¥ | 4 | 43 | M
3% Quality Speed Trust




@ Lcrsc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 18 OF 74

;ngggﬁm 1.3 PIPE,FITTING AND VALVE DIM. CHART
3"(801‘]]]11)-BW DATE : DEC. 1995
1.PIPE DATA (ASME B36.10M, ASME B36.19M)

D= E89mm INSIDE | METAL |MOMENTOF | RADIUS | SECTION |WEIGHT OF |WEIGHT OF
OUTSIDE. =078 M DIA SECTION | INERTIA OF MODXILUS | PIPE WATER
SURFACE — d AREA :A| I GYRATION| :Z :Wp - Ww

SCH. fanme (zata) (m?) (cm*} (o) %) | (Kg/m) (Kg/m)
5§ 2.11 84.68 575 54 107 122 4.60 563
108 305 £2.80 822 6 M 17.1 659 538
STD 40 408 549 7193 1438 126 2.9 286 11.52 476
XS B0 &8 18 73.66 19.46 12 289 3.5 15.59 426
160 1113 66.65 27.18 210 278 472 21.14 248

XXS 154 5842 kL) 249 2.66 56.1 2768 2.68

2.FITTING WEIGHT (Rg)}BW

SCH. ?znuﬁ ;SLL = o CAP

FULL 212 |x2 |xl-12 212 | x2 [zdR
38 081 | 041 | 096 | 092 |086 | 083 037 |03 | 031 0.26
108 116 |05 | 137 | 131 | 123 | L19 052 | 048 | 045 037
STD 40 408 X} 192 | 241 229 (212 | 206 0.54 085 | 079 0.67
XS 80 808 274 | 137 | 335 | 301 |285 | am 125 | .13 | 104 0.n
160 383 | 192 | 587 | 545 | s07 171 | 157 | 144 140

XX8 525 | 263 | 700 | 649 | 517 225 | 201 | L1B3 192
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO,LTD. ASME B14.5 FORGED)

150# 3004 600# 900 15004 2500

8.0 39 58 13 113 21.8 1.7

WN 52 73 82 15 21.8 27

BLIND 49 6.8 89 132 21.8 k")

4, VALVE WEICHT  (Kg) (CAST:CRANE. BALL : KPC (FULL BORE))
150# 3004 600# 900 15004 2500

GATE M5 4 124 1247 181.4

GLOBE 372 53,1 726 1225 9.5

BAILL 213 314 %0 102 133

CHECK 268 39 522 86.2 1202
5. INS. WEIGHT MATERTAL ; PERLITE MOLDED PIPE(192Kg/m® W= 0.02466D9)

COVER MATERIAL : AL SHEET {0.3t2699Kg/m Wor=0.000785402
UNIT : kg/mn * WEIGHT IN ( )= COVER MAT'L WEKGHT A=I].ﬂO7854{Di-d’]
THK: T 25 |30 |40 |50 |65 | 75 | 100 | 125 | 150 | 175 | 200 | [=0000004909 x 0"

VEGHT D | | oo | oo |an |an | |ag | 161 | 216|219 |49 | 2=o0o00917 D5
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o PIPING HANDBOOK LDP-L501
LG E&C REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE: 19 OF 74
PIPING DISCIFLINE | 1 3 pIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 4" (1 Oomm)_BW DATE ; DEC. 1995
105 102 X

e
43
A_‘i7.2

&

%J

i L

PIPE 45 BLL RED 'V wN+BOHELL
N I I . RED.TEE & REDUCER L
. —ij Md | M| T | TAY 1 % s
‘ 1N_f %ﬂ}'—r‘ X3 | | 126|107, F_:Q
— H{Jég ] X212 | 95 | 19 |27 =
~T1x2 ® | 269 |27
N Lello] x
] K 105 _ N 105
g HJHEL" S | |
Eﬂﬁ Wﬂ} Wﬂﬂ =5 RS, =
SOMELL  WN:EIL WN+TEE ~ SO4C ‘;%s" WN+PC
(UNIT : trm)
RATING KS.JIS ASME . TFI
NE | 28 | K | 150 300 | 600 | 300 | 600 | 900 | 1500 | 2500
NO. RF RF RF RF RF RF R N 3] R R
A 0 | 15 | Mo W | 24 |m |24 | m | m | | 3%
B 18 2% 32 29 | up | us | 397 | 4 54 | 618 | %13
c 18 36 ® 131 | 478 | 602
D 63 % % 8 ® | 10
B 7 %2 | 859 | w8 | o2 | 195 | 1222 | 1519 | 06
F 20 m 250 235 250 262
G 2 2 | 28 |20 | s | m | |z | 3w
H | 81 | 18 | 23 | 25
J SEETY" || 181 191 | a3 SEE"Y"
K 125 | M0 | 155 140 155 | 175
N 180 180 190 | us W0 | 15 | B | M0 | 315
X
Y 21 w | % |m | w |
RING NO. RY7 | R37 | R&7 | R39 | Rag
FLG SPACE 56 48 | a1 |3 |4
A IEEE 79 | s |41 | | w5 |4 | s | 6w
GATE | R 6 | 15 |18 | M5 | e | s | wm
W 354 | 24 |36 | 24 | 3% | 356 | 481
Pl ooy | 356 | 46 W | 6 | 42 | m | 45 | a0 | s | 6
GLOBE | R 0 | 4m |14 | M | 14 | om
W 156 | 356 | 457 | 356 | 457 | 610
CHECK [q| g | 36 | 6 M | »6 | 42 | am #s | a0 | s | 6
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@ cEscC

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE:20 OF 74

;ﬁggﬁm 1.3 PIPE,FITTING AND VALVE DIM. CHART
4 n( 1 Oomm)_BW DATE : DEC, 1995
1 PIPE DATA (ASME B36.10M, ASME B36.19M)
= 1143mm INSIDE | MBTAL |MOMENTOF |RADIUS | SECTION [WEIGHT OF |WEHGHT OF
£ mIM DIA SECTION | INERT oF MODULUS | PIPE WATER
d AREA :A :I GYRATION| :Z :Wp : Ww
Rt | @m) | @m) | (b fm) | (m) | ®gm) | (®gm)
211 110.08 143 117 391 05 596 932
108 305 108.20 10.65 165 393 39 8.52 9.0
STD 40 48 6.02 102.26 2048 01 38 527 1640 821
XS 808 8.56 97.18 24 400 375 700 21 142
120 1.13 9205 36.06 485 361 B49 2831 6.56
160 1349 81.33 Q2mn 552 380 9.7 33.53 6.00
XX$ 17.12 £0.06 5226 636 349 1113 4103 5403
2. FITTING WEIGHT (Xg}BW
o | 45° TEB REDUCER CAP
SCH. BL | BEL | pyp| x3 |12 [x2 X3 |21n |x2
58 139 |07 |[150 | 141 | 136 |131 053 | 049 | o047 042
108 200 | 100 215 | 202 | 195 | 188 076 | 011 | 047 0.59
STD 40 &S 14 192 | 412 38 | 3Mm 353 145 137 | 127 1.17
XS B0 808 536 | 268 |57 | 53 | 515 |4w 202 | 150 | 176 1.68
160 B2 | 401 [876 | 805 | TM |1X 300 | 276 | 258 2.16
Xx8 1020 | 509 1280 | 1140 | 1130 |1101 365 | 341 |3l 351
3.FLANGE WEIGHT (Kg) (VENDOR.: KOREA FLANGE CO,LTD. ASMEBI6.5)
150% 300# 600# 900 1500# 2500%
80 58 10.1 15 232 31 58
WN 13 113 168 231 313 o
BLIND 14 12 18.6 245 3.1 50.4
4 VALVE WEIGHT (Kg) (CAST:CRANE. BALL : KPC (FULL BORE))
150% 300 600K 900 15008 25008
GATE 499 743 136.1 1928 m2
GLOBE 608 793 1225 1914 4355
BALL 343 525 153 169 197
CHECK 21 6.9 87.1 145.1 2359
5.INS. WEIGHT MATERIAL : FERLITE MOLDED PIFE(192Kg/m?) Wp-ﬁm.;)
COVER MATERIAL : AL SHEET (0.3() (2699Kg/m’ } W= 00078543
UNIT : kg/m * WEIGHT IN { ) = COVER MAT'L. WEIGHT A=ll.m1854[D1-d2)
THE : T (mm) 25 |30 |40 |50 |6 |75 | 100 ] 15| 150 [ 175 | 200 | 1=0000004909 x O 4
WEGHT Kg) | o5y | 22 |37 | 5 Lo |am lan |B |29 |25 |79 | z-omosr x LS
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@ cEscC

PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM. CHART

5"(125mm)-BW

LDP-L901

PAGE : 21

REV. 1 (OCT, 2002)

OF 74

DATE ;: DEC. 1995

1398 L19%0

il 2

MFE 9°RLL 45 ELL TEE

21 ug 314
50 %
‘ e =l R
S EFEY B
lo] ®x oo
Q}'—_ﬁ EP%‘ F G I_H_. —L r_K 1051 r N 105‘
Eﬂﬂ ﬂ%ﬂﬂ HB{L" _ﬁgh - Hﬁ“ﬂ
SOHPC  WN  SOHELL  WNHELL SO+TER WN+TEE SOHC %l" WNHC
{UNIT : tnm)
RATING KS.JI ASME . JPI
0K | 2K | 3K || 150 30 | 60 | 300 | 60 | %0 | 150 | 250
NO. RF | RF RF RF ¥ | RFF | N | K |R | RN |N
A 250 270 275 254 279 330 m 330 349 375 419
B 2 2 3% ny | 1 |58 | 4 524 | 587 | 8LL | 1046
C 20 40 54 36 | 508 | 668
D 70 9% 104 87 0 | 1
E % 889 | %86 | 1207 | 1065 | 122 | 1349 | 1634 | L3
F 2%0 | 280 | 254 m | m | W
G 7% m | | [ wm [ m [w |wm |
H 194 214 228 211 225 241
] 210 a3 | m |us | SEE "Y"
K 25 | us | 165 40 | 155 | 195
N 190 195 | 205 |25 | 210 | 20 | 240 | 25 | 365
X
Y 2 | e | w1 | a5
RING NO. R4l R4l R41 R44 R42
FL'G SPACE s6 | 48 | 41 | 30 | 41
P| g | 3B | 47 254 | 381 | S® | 397 | su | sz | &% | %6
GATE | R B | 918 | Ws | 9B | ws | 1105 | 1191
W 34 | 3% |4 | 356 | 47 | 610 | 610
Pl | 4w | 4 16 | 40 | sm | a5 | su | s [ e | e
GLOBE | R 1 | e | 981 | 60U | og1
W 156 | 457 | eto | 41 | et0
CHECK |q|dly | 40 | 4 30 | 40 | S8 | 416 st | 62 | e16 | w8
%0 Quality Speed Trust




@ cesc PIPING HANDBOOK LDPLo01

REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE:22 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 5 n( 1 25mm)-BW DATE : DEC. 1995
1. FIPE DATA {ASME B36,10M, ASME R36,19M)

D= Wl3mm INSIDE | METAL |MOMENTOF | RADIUS | SBCTION |WEIGHTOF |WEIGHT OF
OUTSDE = .44 M DIA SECTION | INERTIA OF MDDULUS PIFE WATER
SURFACH T AREA :A o | GYRATION :Wp :Ww

SCH. (mm)t {mm) (om?) (om*) (om) (wn’) (Kg/m} (Kg/m)

5 27 135.76 12,05 289 490 409 9,57 14.48

108 3.40 13449 14.75 351 488 4.6 1182 1421

STD 40408 6.55 128.19 2114 631 477 §9.3 ¥ 1291

XS 80808 9.2 12225 3943 860 467 121.8 3159 1174

120 1270 115,90 5131 1071 457 1516 4028 10.55

160 1587 109.55 62.55 1250 447 1769 4.10 9.43

XXS 19.05 10320 7,16 1400 437 1982 5743 837

2. FITTING WEIGHT  (Kg}BW
w’ | 4° TEE REDUCER

S ELL. | EIL | ppp | x4 | X3 |21R x4 | X3 |1e CAr

58 283 | 141 | 285 267 | 25 | 250 109 | 100 | 093 0,305

108 346 | 173 | 348 | 326 | 313 | 306 133 | 1.2 | 114 0.978

STD 40 405 648 | 324 |654 | 613 | 58 | 57T 250 | 227 | 216 150

XS 80808 913 | 457 | 920 | 863 | 819 | B 352 | 118 | 3@ 27

160 1470 | 735 | 173 | 153 | 147 |43 559 | 530 | 470 435

XX3 1760 | 880 |202 | 190 [ 179 | - 647 | 578 | 546 582
3. FLANGE WEIGHT (Kg)(VENDOR : KOREA FLANGE CO., LTD. ASME B16.5 FORGED)

1504 300 6004 900 15004 25004

80 62 126 285 11 534 95.3

WN 89 151 09 385 5 1107

HLIND 88 16 308 395 & 1012
4. VALVE WEIGHT (Kg)(CAST: CRANB. BALL: KPC (FULL BORE)

1504 300 600# 900 15004 25004

GATE 03 106.6

GLOBB o3 1315

BALL

CHECK 689 1157

> 1N WEIGHT ‘é‘&%ﬁwﬂ‘%ﬁ‘m’m o) iy ponccone’

UNIT : kgfin COVER MAT1 WEIGHT A=0007854(D% %)

THK : T (mm) 25 |30 | 40 |50 | 65 | 75 mu 125 | 150 | 175 | 200 | |=p000004909 x {D" d‘)
o €0 | 35 a5 |66 | | o |es 2-amon x %
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@ cesc PIPING HANDBOOK LDP-L501
REV. 1 {(OCT, 2002)
1. DIMENSION TABLES PAGE: 23 OF 74
PIPING DISCIPLINE | 1 3 pIPE FITTING AND VALVE DIM. CHART .
PROCEDURE 6"(1 5011] n ])-BW DATE ; DEC. 1995
516)&551 L29
7 8152 95 143 140 X Y 458
K(1)82.6 |
%%mz ;I =
| ] 7 j
PIPE  90°ELL 45 ¥IL TEE RED WMNECHELL U WNHPCHTEE B
- - - 324 RED.TEE & REDUCER W
T:m % | M | 1) [T 50 89
T T P eus i
73
EB X4 | 130 | 254 |27 Ry
//ﬁl X3 (124 |38 |[397 N E=HE B
D E F ) I K 105 . N 105
Cr Bg T T T
[ﬂﬂ Hﬁ Hﬂ H]Eé;_aﬁ’j ﬁ N
SOHC  WN  SO+ELL WN+ELL SO+TER WN+TEE SO+PC \%/wmm
(UNIT : mm)
RATING KS.JN8 ASME . JPI
10 WK | MK 150 300 600 300 600 900 1500 | 2500
NQ. RF RF RF RF RF RF R Rl RJ RT R
A 280 05 325 279 318 356 313 356 81 34 43
B n 2 38 254 %66 | 541 45 55.7 6.6 9.1 1207
C n 2 58 395 23 | 129
) n ) 108 90 m | 133
E 95 589 986 | 1237 | 1065 | 1253 | 1476 | 181 2858
F 301 32 337 119 131 352
g 34 118 28 153 336 354 377 410 515
H 215 35 251 33 45 | 261
] 238 232 22 27 250 SEE "Y"
K 130 150 175 145 160 | 200
N 200 195 205 20 210 230 258 315 410
X
Y 38 341 174 479
RINGNO. R45 R4S R45 R46 R47
FL'G SPACE 56 48 41 30 41
P | o0 40 495 267 43 550 419 562 613 71 027
GATE | X 873 018 | M$ 918 045 1105 | 1191
W 254 %6 | 457 356 457 610 610
Plam | a4 | s 06 | Ms | 5% |40 | 52 |es | m | em
GLOBE R 721 @1 081 601 981
w - 356 457 | 610 451 610
CHECK | |y | 444 | 495 356 M5 |55 | 460 s | a3 | m | s

42
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@ cesC PIPING HANDBOOK S—

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 24 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 6"(1501]]13])-BW DATE ; DEC. 1995
1.PIPE DATA (ASME B36.10M, ASME B36.19M)

D= 1683 mm INSIDE METAL |MOMENTOF [RADILS SECTION |WEIGHT OF (WEIGHT OF
CUTSDE =053 mM DIA SECTION | INERTIA OF MOIULUS | FIPE WATER
SURFACE THE d AREA :A :1 OYRATION| :Z :Wp ‘Ww

SCEL B | om) ) | @) | ) | @) | Eem) | Eem)

58 717 162.74 1439 493 585 5B.6 11.55 2080

108 140 16147 17,63 599 58 712 1413 2048

STD 40408 711 154.05 3601 171 516 1392 28.83 18,64

X8 80 1097 146.33 5423 1685 551 2003 4342 1682

120 14217 139.713 6%.06 2065 547 2454 21 1533

160 18.26 131.80 8596 1455 54 201.7 67.56 13.54

XX8 2195 12438 100.89 2761 51 381 naR 1215

2.FITTING WEIGHT = (Rg)-BW

o ° 45° TEE REDUCER
SCE EIL | ELL | mar| x5 | x4 | X3 x5 |x4 | X3 oA
53 405 | 202 | 389 | 373 | 355 | 34 14 | 135 | 125 114
108 496 | 248 | 476 | 456 | 434 | 42 178 | 165 | 15 139
STD 40 408 994 | 497 | 958 | 008 | 867 | B3B8 351 | 330 | 304 2.83
XS 80808 150 | 750 | 145 | 136 | B0 | 126 538 | 496 | 456 438
160 420 | 1200 | 273 | 243 | B2 | 15 863 | 788 | 121 7.81
XX8 210 | 450 | 284 | 211 | 258 | 247 980 | 898 | 821 93§

3, FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO.,LTD. ASME B16.5 FORGED)

150 3007 6004 900% 1500% 25004
50 14 16 363 483 74 146.5
WN 113 19.7 6.8 49 749 1765
BLIND 113 21.2 18 515 75 1566
4, VALVE WEIGHT (Kg) (CAST:CRANE. BAILL :KPC (FULL BORE))
150 3007 6004 900# 1500% 25004
GATE 79.4 145.1 290.3 381 635
GLOBE 108.9 1542 249.5 435.5 544.3
BALL 774 116 232 349 423
CHECK 74.8 1252 224.5 317.5 544.3
N WO ERMATERIAL AL QHEET 03 (653 ) Ly
UNIT :kg/m * WEIGHT IN { ) = COVER MATL WENGHT A=0.w7854[132-d:)
THK: T 25 |30 | 40 |s0 |65 | 75 | 100 | 125 | 150 | 175 | 200 | 1=pp0000909 x (DY
4.4
VEGHT () | o | oo | o |aw | oo ot oy |21 | 288 | 362 |44 | 2-ocmsi x D¢
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@ cEsC PIPING HANDBOOK LDP-L901

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE:25 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 8"(2001]]]]C|)-BW DATE ;: DEC. 1995
%‘E}&j 5335 12 178 152 X Y 610
[, | xouoea ] m @
%%AHM :Lq j ._
1 J y
PPE  $HL  45FLL TEE RED U WNPCHELL U WNHPGITEE §
330 156 48 432 180 REDTEE & REDUCER
' T Bd |M ™) | T
‘ X6 | 168 | 256 254
@H XS 383 [ 389
X4 51 [524
]
1"
S _EH
SOHC WN SCHELL WN+ELL WN+TEE
(UNIT : mm)
RATING KS.JS ASME . JPI
10K 2K WK 150 300 600 300 600 000 1500 | 2500
NQ. RF RF RF RF RF RF RJ RI RI R RI
A 330 350 370 M43 381 419 381 419 470 483 552
B 2 30 4 284 M1 | & 491 63.6 714 1031 | 1413
C 2 46 64 4 62 826
D ) 06 114 94 12 133
E 102 W16 | 1113 | 1397 | 1192 | 1413 | 170 24 3318
B n 401 419 39 417 438
G 47 47 416 | 445 424 44 415 529 631
H 250 214 m M 290 311
] 280 280 229 | 318 297 SEE "Y"
K 130 150 185 150 179 | 225
N 210 205 25 | 45 25 245 275 55 455
X
Y £l 308 452 560
RING NO. R4% R49 | R49 R50 | RSl
FL'G SPACE 56 48 41 41 48
P {:ﬁ; 419 597 y2/) 419 | 660 435 664 740 842 1038
GATE | R 1108 115 | 1103 1115 143 | 1327 | 154
W 35% 86 | 610 356 610 610 1
P | (500) 559 597 495 559 | 660 575 664 740 842 1038
GLOBE | R 848 718 137 | N8 1137
W 457 451 | 610 457 610
CHECX | o[ & 533 597 495 533 | 660 549 664 | 740 842 1038
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@ cEsC PIPING HANDBOOK I

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 26 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 8"(2001]]]]C|)-BW DATE ;: DEC. 1995
1. PIPEDATA (ASME B36,10M, ASME B36.19M)
D= 2B1mm INSDE | METAL |MOMENTOF | RADIUS | SECTION |WEIGHT OF (WEIGHT OF
m = 0.69 m2M DIA SECI'RJN lNERII.A OF M!.JHULUE PIPE WATER.
e d AREA :A| I GYRATION| :Z -Wp - Ww
SCH. frome) ¢ (cmm} (am?) (om*) (cm) {an’) | Egm) | (Kg/m)
55 271 21354 1881 1101 7.68 100.5 1509 | 3581
105 376 2156 2.4 1474 7.61 1346 037 | 3515
% 635 20637 42.44 2405 1.5 2193 B30 | 3348
30 7.04 205.00 4687 2%37 1.5 2407 681 | 3901
STD 40 408 £.18 2272 54.19 3017 146 2788 8y | nxR
60 1031 19845 67.63 3693 1.9 3912 5309 | 0%
XS 80808 1270 193.67 B34 4400 1731 4017 6595 | 2946
100 1509 18895 96.54 5050 15 4610 759 | 2804
120 1826 10260 | 151 5850 113 5340 044 | 2619
140 20.62 1118 128.6 6398 1.03 5841 1052 | 4
n3 1me | 1314 6742 108 615.5 w92 | 29
160 23,01 173.05 1417 6905 698 5304 m | Bs
2. FITTING WEIGHT (Kg-BW
20° | 45° TEE REDUCER o
SCH BLL. | BLL | gy | X6 | x5 | x4 X6 | x5 | x4
53 701 | 353 | 621 | 5B6 | 5m | s34 i | 190 180 176
108 958 | AT | 846 | 781 | 7 | 748 72| 29| 14 .38
STD 40408 W1 | 1005 (179 | 166 | 161 | 157 571 | 540 | 510 s
XS 80 808 W05 | 1525 |1 |52 | U3 | B 363 | Bl4| 768 191
XX8 514 | 2570 |507 | 416 | 461 | 450 143 | 134 | 126 147
160 32 | 2660 |54 | 41 | 468 | 456 150 | 40 | 131 152
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE €0, LTD. ASME B16.5 FORGED)
1504 3004 600# 900% 1500¢ 2500
8.0 124 U5 44 % 177 220
WN 177 305 508 75 1233 %13
BLIND 199 34,6 622 & 137 U056
4, VALVE WEIGHT (Kg)(CAST:CRANE. BALL :KPC (FULL BORE))
1504 3004 600# 900% 1500% 25004
GATE 140.6 2268 489.9 635 997.9
GLOBE 167.8 2404 453.6 725.7 1860
BALL 165 227 454 585 774
CHECK 124.7 1905 353.8 4989 952.5
5.INS. WEIGHT Wﬁﬁﬂ?%&mﬁﬂﬂ Vo~ MDD
UNIT : kg/m . ()=COVER MATL WEIGHT A=0007854(D% 4
THK : T (mm} 2% (30 |4 |50 |65 |75 | w0 | 125 150|175 | 200 | 1=0,000004909 x (D" 0
4.4
WEKGHT (K8 | gy (:'95} o o (:.12]1 e (119_;"; {2155'? 34 | 416 |50.6 | Z=0.00009817 1 24
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@ LcEesc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:27 QF 74

;w&;gm 1.3 PIPE,FITTING AND VALVE DIM. CHART
1 0"(2501‘]1111)-BW DATE ;: DEC. 1995
74 L1381
J%%.Gns 216 1 X . Y

PIPE  %0°ELL

L,

45 ELL

3%4 432 3

225

Tl

S L o
B4 i |

)
2|

- X5 [ 191 | 638 (658

L

s Gl

T | Wxd | M | T0) | T(A)
f—|-‘ X8 |28 | 255 |69 |
1 X6 | 194 | 511 |523

73 H
=8 1>
P CAP
1058 N 105
r_-

TEE WN+TEE sopc \MAL
(UNIT : mm)
RATING KS. IS ASME. JFI
10K 20K WK 150 300 600 300 (0D 900 1500 2500
NO. RF RF RF RF RF RF N RJ Ry ] RJ
A 80 | 450 06 | 45 | 508 | 45 | 58 | 546 | 54 | 67
B U u | 4 02 | ;8 | e [ 557 | ma | m8 | nea | 1ms
c 36 2 | m 93 | 65 | n2
D 8 0w | 1 9% 7 | 4
B 118 1016 | 1173 | 1588 | 1253 | 1603 | 1921 | 265.1 | 4366
F W | & | m 80 | 48 | W
G 499 43 | 48 | 40 | s06 | SM | STB | &6 | 818
H m 318 338 315 ELX ] 358
I 334 318 k15| 375 i 376 408 SEE "Y"
K 140 160 219 155 190 245
N 225 205 225 265 230 265 300 400 570
X
Y 531 | w3
RING NO. RS3 | RS | RS3 | RS4 | RSS
FL\G SPACE 5.6 4% 41 41 64
B [3% 457 673 330 457 187 473 791 #1 1000 1292
GATE R 1308 1297 1345 1297 1345 1638 1854
W 356 356 610 356 610 ni &4
Pléd |e2 | e 2 | |mwm |es | m [ s [ 1000 | 1292
GLOBE | R BIS | 86 | 131 | 86 | 1y
W 51 | o | | 9 | s
CHECK [ &% | &2 | e 2 | &2 | wm | 68 w | s | 100 | 1w
46 Quality Speed Trust




@ LcEscC PIPING HANDBOOK S—

REV. 1 (OCT, 2002
1. DIMENSION TABLES ¢ )

PIPING DISCIPLINE PAGE:28 QF 74
PROCEDURE 1.3 PIPE,FITTING AND VALVE DIM., CHART

1 0"(2501‘]1111)-BW DATE : DEC. 1995
1. PIPE DATA (ASME B36.10M, ASME R36,19M)
D= 273.05mm INSIDE | METAL  |MOMENT OF | RADIUS | SECTION |WEIGHT OF (WEIGHT OF
m =086 miM DIA SECI'ION INERTL‘. OF M.JIKJLUS PIFE V.IATER
— d AREA :A QYRATION| :Z :Wp : Ww
fm)t (amm) (an?) {M"] (o} (o) | €pm) | (Kg/m)
5s 340 26624 288 2621 9.53 1920 308 55.61
108 419 26467 354 M9 9,51 U433 2834 502
20 635 26035 5520 4733 943 M6.7 .17 5304
30 7.80 25745 $498 5720 9.33 419.0 5.3 52.06
STD 40408 927 254,51 7683 6690 9.33 4900 61.52 50.87
XS 60 805 12.70 24765 103.9 8822 9.22 6162 83.19 4817
80 1509 U2 121 10190 0.14 146.5 2601 4.3
100 1826 23658 145.9 11810 9.03 123 114.75 4396
120 2144 23023 1693 13500 8.93 988.5 133.06 4163
XXS 140 2540 22235 197.6 15310 §.80 1121 155.15 3830
160 258 21550 2195 16620 370 1217 172.33 3661
2, FITTING WEIGHT ~ (Rg}-BW
00° | 45° TEE REDUCER
S BIL | BL | pyrp | X8 | X6 | XS5 X3 | X6 | X5 o
33 1352 | 676 | 11,60 | 1080 | 1040 | 1030 366 | 337 | 324 337
108 1660 | 830 | 1420 | 1330 | 1280 | 1260 49 | 414| 3% 4.14
STD 4) 408 354 | 177 | 304 | BS | 272 | 268 958 | 878 | 84 892
80 510 | 85 |68 | 519 | S0 | 4.2 154 | 142 | 1S 164
XXS§ 140 B0 | 40 | - - - - 243 | 21 | 24 257
160 1030 | 515 [967 | 8.7 | 809 | & 2775 | 251 | A9 289
3. FLANGE WEIGHT (Kg)(VENDOR ; KOREA FLANGE C0,, LTD, ASME B16.5 PFORGED)
1504 300¢ 600# 9004 15004 25004
80 171 342 762 1111 1975 4196
WN 243 437 86.3 118 2059 4844
BLIND 24 53 102 1315 2% 4654
4, VALVE WEIGHT {Kg){CAST:CRANE. BALL : KPC (FULL BORE))
150% 300 600# D004 15008 2500
GATE 206.4 3447 703.1 9072 2199.9
GLOBE 238.1 3402
BALL 430 547 698 880 1274
CHBCK 199.6 290.3 635 984
3
S e IRE
UNIT ; kg/m * WEIGHT IN { ) = COVER MATT, WEIGHT A=0007854(D* d")
THK : T (mm) 2% |30 |4 [0 [ |75 |00 125] 0175 | 200 1= umx{p‘ﬂ‘
WEIGHT K8 | 1 [0 |0 | o (‘1333] (}’4)7 s ﬂ%f,’) 33 |43 [s7.0 | z=00009817 x 25
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@ cEsc PIPING HANDBOOK LDP-L901

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE:29 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 1 2"(300mm)-BW DATE ;: DEC. 1995
MAS T 254 2103 X Y 014
- % ; T — 1
AI619 of &=
& 8 ilbedd hodla 2
PIFE 90 °ELL 45 TLL TEE RED WNHPCHELL WN+PC+TER §
457 508 7 641 269 REDTEE & REDUCER v
- TM; 1xd | M | 1g) |T(A) 1 " 152
‘ I ’——-‘ X10| 241 | 256 |254 | )
‘éﬁﬂj WH&E | X8 | 29 | 511 |523 Iﬂg ﬂ fj"
X6 | 219 [ 767 117 =38t
% x |26 wa 92| L2llo] CAP
I 105 N 105
r@ _ rﬁlh mal
mﬂ ﬂﬂ% ‘HHEH ﬂEEN{_U ‘E}‘ ] H n ) I
SOC  WN  SOMELL WINHTEE SO+PC \%m
(UNIT : mm)
RATING KS.JIS ASME. IPI
WK | 2K | 3K 150 300 600 300 | 600 | %00 | 1500 | 2500
NO. RF RF RF RF RF RF R] RJ R RJ RJ
A Ms | 40 | 515 483 51 | 559 521 59 | 610 | 61 | 162
B %4 3 52 31.8 08 | 29 | 87 | 145 | w1z | 1382 | 2016
c 38 56 78 556 2 | %83
D 108 | 126 148 126 143 | 168
E 127 1143 130 1618 | 138 1634 | 208 296.1 | 481
F 55 | S | &5 583 60 | 625
G 584 571 587 | 619 595 620 | 665 | 754 | 98
H | W | 4@ 380 97 | 42
] 381 368 184 | 416 392 a7 | 462 SEE "Y"
K 145 165 | 220 160 200 | 250
N 230 230 N5 | 265 us | m | s | 4s0
X
Y 621 BOS
RING NO. R57 | R§7T | RS7T | RS8 | ReO
FL'G SPACE 56 48 4 48 | 19
Pl o | 2 | 356 s | %38 517 g1 | 968 1146 | 1445
GATE | R 1468 | 1468 | 1519 | 468 | 1510 | 1905 | 2184
W 356 457 11 457 71 711 864
P|ow | 71 762 699 m | B8 727 B4 | 968 1146 | 1145
GLOBE | R 104 | 1321 1004 1321
L 550 | g4 559 864
CHECK | Q| g | 71 | 72 68 | 1 | w8 | 71 | s | o8 | 146 | 1145
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@ cesc PIPING HANDBOOK LDP-Lo01

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 30 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 1 2"(300mm)-BW DATE ;: DEC, 1995
L. PIPEDATA (ASME B3.10M, ASME B36.19M)

D=  323.85mm INSIDE | METAL |MOMENTOF |RADIUS | SECTION |WEIGHT OF |WEIGHT OF
OUTSIE =1 M DIA | SECTION | INERTIA OF MODULUS | PIPE WATER
SORFACH TR d AREA :A | GYRATION| :Z :Wp : Wwr

SCHL o | @) | @l @ | @) | gn | Kew

58 3.9 3159 39.80 5093 1130 345 I | ma

10§ 457 31471 45.86 534 1129 409 %1 | Ne

% 635 31115 a4 7984 1.3 493.1 H7 | 1M
30 838 307.09 807 10340 1116 (38.7 6521 1406
STD 408 9.52 304,80 94.06 11630 112 7180 7532 | 1297
& 1031 30322 101.6 12500 1109 ki o4 | nA
XS %08 1270 29845 124.1 15050 111 9294 w4 | 6%
& 1427 2330 1388 16670 1096 1029 1089 | 6849
80 1748 2895 1619 19780 10.85 1221 13208 | 6558

100 244 | W 2034 23380 10.72 1444 15991 2.0

XXS 120 %40 | 273405 2382 26710 10.59 1648 18697 58,56

140 857 | 26670 265.1 29160 1049 1801 208.14 5536

160 NnY 25720 M2 32510 10.34 2008 23876 5196
2. FITTING WEIGHT ~ (Rg-BW

00° 45° TEE REIXXER

SR BLL. | EL | iy | X0 | X8 | X6 X10 | X8 | X6 A

58 300 | 150 | 187 | 178 | 178 | 166 sg0 | 548 | sl4 547

108 258 | 1290 | ;16 | 205 | 146 19.1 6.78 631 | 592 6.15

P 510 | 285 | 584 | 552 | ;3.1 | 512 147 | 137 | 128 131

80 940 | 470 | 958 | 905 | 771 | 152 U8 | »7 | 24 %4

120 1300 | 650 M3 | 37 | 24 b4

160 1710 | 855 |1550 | 1460 | 1390 | 1360 46 | 410 | 386 411
3. FLANGE WEIGHT  (Kg) (VENDOR : KOREA FLANGE CO.,LTD.  ASME B16.5 FORGED)

1508 300# G004 900% 15004 25004

$0 271 513 915 145 264 5002

WN 19 544 1025 157 306 624

BLIND a7 79 132 187 316 6641
4, VALVE WEIGHT  (Kg) (CAST:CRANE. BALL :KPC (FULL BORE)

1508 3004 6004 900% 15004 25004

GATE 2948 462.7 952.5 1542.2 33112

GLOBE 4082 499 1280

BALL 624 786 917 1283 1744

CHECK 308.4 4536 793.8 1434

. 3 [Wa = 0024660D8+ 2 |
SINUVEGHT  MATHUL TRUTSMND ARG VR
UNIT : kg/m * WEKIHT IN { )= COVER MATL WEIGHT A=0007884(D2 %)
TEK : T {mm) 25 |0 | o |5 |65 | 75 | 100] 125] 150 175 | 200 | I=0.000004909 x (n:. E"’}

WEKHT &8 |3 | a3 |02 |ad |09 |as |an |as |25 |27 (632 | 2=0m00serr xf
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@ cEeac

PIPING DISCIPLINE

PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
1.3 PIPE,FITTING AND VALVE DIM. CHART
14"(350mm)-BW

LDP-L901
REV. 1 (OCT, 2002)
PAGE:31 OF 74

DATE ;: DEC. 1995

335.6

@

SN

3

: e
4 ihhod bt 27

PIPE 45 BIL RED
RED.TEE & REDUCER
609 558 812 3141 WX M | |Tw
‘ 75“ X12 (270 | 135 |159
‘qéﬂﬂj Wﬂ%ﬂ X0 | 257 |41 |413
6/’& X8 |48 | @5 |682 L_Q_J
J K 105 _ N 105
T@ 1" ) 1" f— [ |
l: EH ‘HE|EH' ‘HE|B EHH_I_U T HH ] H | D HH T H
\ MAX.1*
WN+ELL WNHTEE SOHC  \pos— WNHC
(UNIT ; mm)
RATING KS.JS§ ASME . JPI
1K | 2K K 150 300 600 300 600 900 1500 | 2500
NG RF RF RF RF RF RF RJ RI ) 1) RJ RI
A 80 540 560 533 54 | 60 584 603 641 749
B 26 40 54 35.1 538 | 762 61.8 778 ' 1492
¢ 42 84 512 762 | 1.1
D 112 132 154 127 146 170
E 134 127 1427 | 1715 | 1507 | 173 24 3143
B 645 665 687 660 679 703
G 667 660 676 705 684 706 757 847
H 31 411 433 406 425 449
] 413 406 42 451 430 452 503 |SEE"Y"
K 150 180 225 170 210 265
N 240 215 250 275 255 285 335 490
X
Y 663
RING NO. R$1 Ré61 Ré2 R63
FL'G SPACE 56 48 41 56
P {3:39{1 762 826 381 762 889 718 892 1038 | 127
GATE |R 1598 1684 | 1681 1684 1681 | 216 | 2216
w 457 610 711 610 7 864 864
P ﬁ% 838 787 1038 | 1276
GLOBE | R
w
CHECK || By | 8 787 BIR | 889 | 854 1038 | 1276
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LDP-L901
REV. 1 (OCT, 2002)

PIPING HANDBOOK
1. DIMENSION TABLES

@ ceac

PIPING DISCPLINE | 1 3 PIPE FITTING AND VALVE DIM, CHART |7 o0 22 OF ™
1 4!!(3 501‘]11]1)-BW DATE : DEC. 1995
1. PIPE DATA (ASME B36.10M, ASME B36.19M)

D= 355.6 mm INSIDE | METAL OF | RADIUS | SECTION |WEIGHT OF WEIGHT OF
=112 oM DIA SECTION | INERTIA oF MODULYUS | PIPE WATER
SURFACE K (| AREA :A 1] GYRATION| :Z :Wp :Ww

SCH, (it (mm) (cm?) (emf) (sm) (em?) | Kgim) | (Kg/m)
58 1.96 347.68 Qan 6766 1243 1806 35.06 94.94
108 478 346.05 5263 8098 1240 4555 £.14 94,05
10 6.35 342.90 69.67 10630 1235 9.1 5469 9235
20 1.92 399.75 86.56 13090 1230 %0 6750 90.66
STD 30 9.52 3655 103.5 15520 1224 87246 8133 RR96
4 1LI3 33335 1204 17880 1219 1005 94,55 §7.28
x5 1270 330.20 1368 20140 1213 1132 1074 B5.63
&0 15.09 32548 161.1 23400 12.05 1716 12671 .20
80 19,05 317.50 W4 28610 1192 1609 158.10 7917
100 BE 3800 481 1320 11,76 1930 1947 .51
120 .19 30008 2859 38590 1163 2178 2465 072
140 3175 29210 3230 42760 1150 2405 2536 £7.01
160 B 284.18 3589 46480 1139 2614 81,7 63.43
2. FITTING WEIGHT (Xg)BW
90° | 45° TEE REDUCER
5L ELL. | BLL | gy | x12 | x10 | 8 x12 | x10 | x8 cAr
58 288 | 144 | 227 | 20 | 213 | 204 1080 | 1010 | 932 6.64
108 346 | 173 | 213 | 264 | 256 | 45 1300 | 1200 | 1120 798
4 791 | 401 | 832 | M4 | 761 | 637 25 | 274 | 254 186
80 1330 | 665 |1290 |1230 |1080 | 1030 ®3 | 41 | 422 349
X8 899 | 450 | 709 | 688 | 663 | A4S 136 312 | 289 212
160 760 |18 |2010 |1920 |1840 | 1780 885 | 816 | 747 612
STD 679 | 40 | 535 | 519 | 490 | 482 %4 | BS | 218 159
(K (VENDCR : KOREA FLANGECO, LTD.  ASME B16.5 FORGED)
150 300# 600# 9003 15004 25004

S0 152 T21 17 1124

WN 517 88.3 1216 181.6 416

HLIND 594 107.1 158 241 L1
4, VALVEWEIGHT (Kg){(CAST:(CRANE. BALL:KPC (FULL BORE))

150 3004 600% 003 15004 25004

GATE 390.1 626 13154 21772 -

GLOBE 4536 761

BALL 915 1170 1313 1676 2491

CHECK 4309 703.1 1198

5. INS. WEIGHT MATERIAL : PERLITE MOLDED PIPE(1 ) Wp = 0.024664{D-t}

COVER MATERIAL ; Al SHEET (031}(2699K g/} Ww=0,0007854d°
UNIT : ky/m « WEIGHT IN { )= COVER MAT'L WEIGHT A=ﬂ.0|]7854(|)% dzl \
THK : T (o) % [ 30 | 4 |50 |6 | 75 | 00| 125| 150 | 175 | 200 | I=Q.000004909 x (1)4 - E“}

WHGET 80 | o | e |am las | a5 lan |an |as (a9 |56 |67 | 20w x B
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PIPING HANDBOOK
1. DIMENSION TABLES

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:33 OF 74

SOHELL WN+ELL

555{‘.535%%“"“‘3 1.3 PIPE,FITTING AND VALVE DIM., CHART
16"(400mm)-BW DATE : DEC. 1995
406.4 3406 A a5 35 _ Y 1220
Pt N Y Py e
PPE  EL 4EL  TE RED ' WNiPGHELL U WNICGITEE B
RED.TEE & REDUCER W
66l 60 915 B4 39 1
‘ Tag7 | 151;4 ;; :}f ™ 0 178
l'—“ 254
@j Wiﬁé% L (25 (89 (a3 | Wﬁ f!@
Pl X0 |28 | 95 |66 I~ =B
% X8 |213 |95 (o3 p |l o PC CAP
J K I8 N 105
162 10 B b
[ qﬂ} ﬂﬂi_u ﬁfﬁ | ﬁ — [t

BOSS
(UNIT : enm)
RATING KS.I8 ASME . T
1K | 2K 30K 150 300 600 300 600 900 1500 | 2500
NO. RF RF RF RF RF RF 3] Ry RJ RJ RJ
A 560 605 630 597 o8 | 686 648 686 705 826
B 2 46 60 366 512 | B2 65.1 4.1 100 1635
¢ 4“4 70 ) 63.5 826 | 1128
D 114 140 162 134 153 | 183
B 149 127 1461 | 142 | 154 1857 | 27 3086
F T4 150 7 T4 763 | 193
0 159 731 756 | T T64 9% 837 939
H 419 445 467 43 458 | 488
] 454 432 451 | 489 459 491 532 |SEE'Y”
K 150 190 250 170 20 | 285
N 255 235 50 | 290 260 305 350 535
X
Y 124
RING NO. RS R65 | R66 R67
FL'G SPACE 56 43 41 19
P {ﬁ, 838 902 406 838 | 991 854 994 140 | 1407
GATE | R 1841 1835 | 1843 1835 | 1843
W 610 610 864 610 864
P | 914 864 914
GLOBE | R
W
CHECK | q| 8&4 864 864 864 | 1 B9 9 | 14 | 14m
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@ cEeac PIPING HANDBOOK LDP-L50!

REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE : 34 OF 74
PIPING DISCIPLINE | ; 3 pIPE FITTING AND VALVE DIM, CHART )

PROCEDURE 1 6"(400mm)-BW DATE : DEC. 1995
1, PIPE DATA (ASME B36.10M, ASME B36.19M)
D= 40640 mm INSIDE | METAL IMDMENTDF RADIUS | SECTION |WEIGHT OF \WEIGHT OF
QUTSIDE . 1 28 oM DIA | SECTION |INERTIA | OF MODULUS | PIPE WATER
— d AREA :A | I GYRATON| :Z ‘Wp :Ww
SCHL o) ¢ (zm) (om?) (em*) {om) {ar’) (Kp/m) (Eg/m)
38 419 398.02 52,96 10710 1422 5271.1 4241 1244
108 478 396,85 .25 12150 1420 hLJL) 4326 133,7
10 6.35 393.70 B 15870 14.15 7859 62.65 1217
2 792 39055 9.1 19700 1409 9594 77.48 1198
5TD 3 9.52 38735 118.8 23400 1404 1151 9323 1178
X8 40 1270 3E1.00 157.1 470 1393 149 1233 1140
60 16.66 nm M40 18910 13.79 1910 160,15 1093
80 214 36358 2589 43130 13.63 29 203 1038
100 2619 35403 3128 KT 1347 2795 2453 9%9.4
120 30.96 34453 349 54740 1332 3166 2865 9322
140 36.53 13335 4244 73280 15.14 3507 3nz §128
160 4049 32548 4652 78810 1302 879 3652 8320

2, FITTING WEIGHT (Rg-BW

o° 4° TEE REDUCER
SCHL ELL. | ELL | mop | x14 | x12 | X10 X4 | X2 | X0 “w
58 97 | 198 | 295 | 20 | 282 | 212 139 | 134 | 121 879
108 52 |6 | 136 | B0 | 221 | 310 158 | 152 | 44 10,00
X8 40 180 | %0 | g7 | 861 | @6 | B2 a1 | 12 | 368 %7
80 1950 | 915 | 1730 |1580 |1%20 |1470 611 | 650 | w08 80
STD 990 | 445 | 661 | &9 | &1 | 613 N0 | 26 | 718 2.0
160 00 (1750 [340 |1m00 [2630 |2450 1210 | 1160 | 1080 1300
3. FLANGE WEIGHT {Kg) (VENDOR : KOREA FLANGE C0,,LTD, ASMER16,5 FORGED)
1504 200¢ 6004 9004 15008 2500
3.0 22 204 1498 193
WN 644 129 1771 241 567.5
BLIND 7.l 1393 2477 M4 559
4. VALVE WEIGHT (Kg)(CAST:CRANE. BALL : KPC(FULL BORE))
1504 3008 600¢ o004 1500 25004
OATE 508 889 16102 3084.4
GLOBE
BALL 1319 1592 1990 2326 3238
CHBCK 555.6 7711 1575
5. INS. WEIGHT MATERIAL : FERLITE MOLDED PIPE(192Kg/m3 ) ; Wp= 0.0246&(1}-2)
COVER MATERIAL: AL SHEET (139 (2699R g/n’) Wiv=0,0007854
UNIT: kg/m IN () = COVER MATL WERGHT A=0007854D% &)
THE : T (mam) 5 | |4 [0 [6 [ 75 [00] 0] 500 [ 0] r-o0moosesx ot L
4
e e | |78 |18 815 2 8810895 12| zcoomonn = 25
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REV. 1(OCT, 2002)

1. DIMENSION TABLES PAGE: 35 OF 74

PIFING DISCIPLINE | | 3 PIPE,FITTING AND VALVE DIM. CHART :
18"(450mm)-BW DATE : DEC. 1995

L5%6
4572 57 143 181

&Y & I ;ﬂ@ﬂﬂﬂﬂéﬁf

WNHPCHELL WNHC+TER
RED.TEE & REDUCER

T [exe | M [ [

_Lijé7 ;—L'—‘ X6 |30 | 254 [154 |
-
X14 | 330 | 508 |s08 ,,7
CAP

~_J

=

Tel X12 [ 321 (893 (667

2 xo (%8 |9 21| | p)o| ¥
g—_—?—‘ B L ’—T—gt G 1__‘H_;L" I__1-=L" ]__1; us‘ rN 1151
{6 b b b =S oo
SOPC  WN SOHELL WNHELL SO+TEE WN+TEB SOHPC MAXBOE;W WNPC
(UNIT : mm)
RATING KS.J8 ASME 1
K | 2K 30K 150 300 600 0 | 600 000 1500 | 2500
NO. RF RF RF RF RF RF R RI R RI )]
A 620 675 635 n | 43 711 14 787 914
B 0 48 306 605 | 889 634 | 905 1143 | 1795
C 48 78 68.3 889 | 1237
D 138 168 158 179 | 214
E 1307 | 1588 | 1905 | 1667 | 1921 | 2413 | M6
F 84 854 844 865 | 900
G 826 §4s | 877 853 878 928 1031
H 481 511 501 52 | ss1
] 483 2 | s 510 535 SEE "Y"
K 165 205 190 A0 | 315
N 255 275 | 315 285 335 400 590
X
Y 654 178
RINGNO. RS RO | R | R7
FL'G SPACE 56 48 48 19
P| ah | 4 978 432 014 | 1002 | 930 1005 | 1232 | 1559
GATE | R 2008 008 | 209 | W08 | 2
W 610 610 | 864 610 864
P| 97 978
GLOBE | R
W
CHEX | | 91 978 978 9718 | 1092 | %4 1095 | 1232 | 15%
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PIPING HANDBOOK
1. DIMENSION TABLES

@ .G EscC

iﬁ‘?&‘é‘éﬂ’éﬁ%“’m 1.3 PIPE,FITTING AND VALVE DIM. CHART
1 8"(4501‘]111‘1)-BW DATE : DEC. 1995
1, PIPEDATA (ASME B36.10M, ASME E36.19M)

D= 4572mm INSIDE | METAL |MOMENTOF |RADIUS | SECTION |WEIGHTOF |WEIGHT OF
OUTSOE w44 m*M DIA SECTEON | INERTIA OF MCDULUS | PIPE WATER
SURPACE d AREA :A | I GYRATION| :Z : Wp ' Ww

SCH. Bt | Gom) (cm?) [am) (em) (@) | Kegm) | Rgm)

58 419 44852 59.65 15300 16.02 669.4 4682 1582

108 478 765 6781 17370 16.00 759.7 5326 1574

10 635 4450 89.54 22860 1594 9999 T0.57 1552

. 192 44135 1119 28230 1589 1235 §1.71 1529

STD 953 43815 1319 13570 1583 1459 1052 1508

30 113 43495 155.9 36800 1576 1697 124 1486

XS 127 43180 1713 43840 1572 1918 1392 1464

40 1427 42865 198.6 48760 1567 2113 155.8 1443

&0 1905 419.10 2622 §3040 1551 2756 2058 1319

80 2.8 109.60 34.1 76310 1535 31338 28455 1518

100 235 39847 3.7 90720 1516 ) 19.62 1247

120 349 8735 4633 104000 1408 4548 363,56 1178

14) 3961 37785 5204 114400 1483 5006 408.26 112.1

160 4524 6.2 5855 125700 1465 5499 45937 1056

2. FITTING WEIGHT ~ Kg}BW
° ° TEE REDUCER
SCH. 1932.1_ g.[. CAP
FULL | X16 | X14 | X12 X6 | X14 | X12

58 503 | 251 | 4.6 | 8| 362 | 357 169 | 160 | 155 113

108 573 | 287 | 413 | 49| 412 406 192 | 182 | 176 128

XS 1500 | 750 | 1110 | 1080 | 1069 | 1040 M1

40 1690 | 845 | 1560 | 1350 | 1320 | 1280 562 | 530 | 510 45

50 7750 (1380 | 2530 | 2280 | 230 | 2170 914 | 864 | B30 9.0

STD 130 | 565 | 839 | 814 B02| 783 378 | 357 | B2 55

160 4950 |2470 | 4700 | 4160 | 3750 | 3680 1650 | 1550 | 1490 1.0

3.FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO.,LTD. ASME B16.5 FORGED}
150 3004 G004 Q004 15004 25004
5.0 497 109 180.1 124
WN 744 1383 215.7 87 1%
BLIND 944 1769 288 3889 761
4. VALVE WBIGHT (Kg}(CAST:CRANE, BALL ;KFC (FULL BORE))
150 3004 5004 900 1500# 25004
GATE 635 11113 2086.5
GLOHE
BALL 1755 2030 2482 3097 4492
CHECK 771.1 997.9 1980
5. INS WT.(Kg) MATERIAL : PERLITE MOLDED PIPE{192Kg/m®) Wi = 0.024664(D-1)
COVER MATERIAL : AL SHEET (0.31) (2699K g/m’) Ww =0.000785442
UNIT : kg/m * WEIGHT IN ( )= CGVER MATL WEIGHT A=0 -d!]
THK : T (mm) 25 |3 |40 |50 |6 | 75 |100| 15| 150 | 175 | 200 | 1=0.000004909 x (D" &)
73 | 88 | 12 [ 153 | 205 | 41 | 336 (43.9 (549 | 66.7 _ piqt
WEGHT &) |20 (@0 |en (@) |e2 |es |es [en oo (e |73 ] 25000875
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@ crsc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)
PAGE : 37 OF 74

PIPING DISCIPLINE | 1 3 pIPE,FITTING AND VALVE DIM. CHART
PROCEDURE o+l 20"(50011']111)-BW DATE ;: DEC. 1995
L762
foa_p 8508 E 381 .m
PIFE  9°FIL 45 ¥IL RED WMPCHELL WN+PC+TE
B89 762 1143 1080 450 REDTAS & REDUCER
e S el B N N
X16 | 356 [508 1508 A
i X4 | 356 (762 Pe2 =
% xiz|u 1 pu1 | [ plo| E CAP
X10 | 333 (1203 1175
T K _115 N 1S
Eﬂﬂ J@ ﬂﬂ@ P = ﬂﬁm

SUH'C WN SOHELL WNHELL

{UNIT : mmy BOSS

RATING KS.JIS ASME, JPI
10K 20K 30K 150 300 600 300 600 900 1500 | 2500

NO. RF RF RF RF RF RF ]| R 3 )3 R
A 675 730 699 715 813 715 813 BS7 984
B o 50 428 65 | 953 73 98.4 1207 | 1953
C 48 B4 732 953 | 1334

D 138 174 163 185 | B

E 144.5 1621 | 1969 | 1716 | 20 204 | 311
F 900 936 925 047 985

G %07 924 959 934 962 102 | 135
H s19 355 544 566 604

] 526 543 578 553 581 SEE "Y"
K 165 210 205 250 335

N 260 280 335 290 355 430 645
X

Y 731 859
RINGNO, RT3 RT3 R74 R75
FL'G SPACE 5.6 43 48 9.7

Plesn |9 w54 [ 47 | o | mes [ 1010 | 1200 | 1334 | 1686
GATE | R 2198 245 | 2356 45 | 256

L 610 610 864 619 864

P| 978 1016
GLOBE | R

L
CHECK | q| 978 1916 978 1016 | 114 1035 1200 | 1334 | 1686
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@ LG EscC PIPING HANDBOOK I

REV. 1(OCT, 2002
1. DIMENSION TABLES ( )

PIPING DISCIPLINE PAGE: 38 OF 74
PROCEDURE 1.3 PIPE,FITTING AND VALVE DIM. CHART

20"(500mm)-BW DATE : DEC. 1995
1, IPEDATA (ASMEB36.10M, ASME B3t 19M)
D= 508,00 mm INSIDE | METAL  (MOMENTOF RADIUS | SECTION |WEIGHT OF (WEIGHT OF
QU =160 m'M DIA SECTION | INERTIA OF MODULUS | MPE WATER
ALk — J AREA :A | I GYRATION| :Z :Wp : W
SCH. frm) ¢ (mm) {cm?) {em*) (cm) ') | Rgm) | (Kpm)
58 4T 49845 7549 2350 17.79 9409 59.26 195.1
108 5.4 49653 8741 27580 17.71 1086 68,561 1939
10 635 49530 100.1 314%0 17.74 1240 856 1927
STD 20 9.53 48895 1492 168350 1763 1825 117.1 1876
X8 30 1270 48260 1976 50640 1752 267 151 1829
X 1509 41788 | 233 70910 17.44 ) 183.42 1794
& 2062 4675 | 3158 93930 1735 3698 2479 1711
50 26.19 45663 3084 115400 17.06 4542 3112 163.0
100 3254 M2 | 4860 138000 1645 5472 3815 154.1
120 38.10 B0 | 5624 156300 1661 6152 M5 1484
140 4445 49.10 | 6413 176500 1646 6508 508.1 1379
160 50.01 4B | 7193 190900 1629 7514 564.8 1308
2. FITTING WEIGHT (Kg-BW
on° | 45° TEE REDUCER
SCHL CAP
EIL | EL | mrr | x18 | X16 | X4 X18 | X16 | X14
58 M8 | 354 |27 | 510 | 504 | 497 86 | 274 | 258 160
108 20 |410 |610 | 90 | 583 | 515 A1 | 371 | 29 185
X3 30 1860 |90 | 1380 | 1340 | 1310 | 1200 %"y | M1 | 674 425
40 1200 | 1100 | 2040 | 1880 | 1810 | 1780 84 | B9 | 195 54.1
80 3130 | 1870 | 3530 | 3060 | 2940 | 2890 1500 | 1420 | 1360 9.7
STD 1400 | 700 | 1040 | 10010 | %84 | %12 564 | 55 | 508 JE;
160 6760 3380 | &310 | 280 | 580 | 4910 - - - 1794
3. FLANGE WEIGHT  (Kg) (VENDOR : EOREA FLANGE CO,, LTD.  ASME B16.5 FORGED)
1504 00¢ 600 000K 15004 25004
$.0 655 136 0115 1314
WN 94 1674 2619 3168 929
BLIND 124 1 365 438 967
4. VALVE WEIGHT  (Kg}(CAST:CRANE. BALL :KRC (FULL BORE))
1504 300¢ 600 900# 15004 25004
GATE 963.9 1764.5 24154
GLOBE
BALL 247 2738 3129 4033 5889
CHBCK 839.1 1270 2386
5,INS WT. MATERIAL : PERLITE MOLDED PIPE(192K g/ Wp=0.02466(D-¢
e COVER MATERIAL : AL SHRET (.39 269K g ") W 0 000TSd
UNIT : kg/m * WEKOHT IN ()= COVER MAT'L WEIGHT A=0.m7854(D!-d1)
THK : T 5 | X |40 | |65 | 75 | 100 125 150 | 175 | 200 | 1=qp00004909 x (DLdY
8§ | 97 | B2 168 | n5 | 264 | 367 |47.7 [595 | 721 ptat
WEIGHT K9 | @1y @2 [eo |en les [e9 (e (@9 [an oy |84 | Z=0000R1Tx 5
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PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK LDP-L501

1. DIMENSION TABLES
1.3 PIPE,FITTING AND VALVE DIM. CHART
22"_BW (NOT RECOMMENDED SIZE)

REV. 1 (OCT, 2002)
PAGE :39 OF 74
DATE ; DEC. 1995

s @ 19;

419

N8

X

(£

=

RED

‘ Y 1676 !
ﬁ WNHPCHELL ﬂiﬁ%ﬂ%g

PIPE  90°ELL 45 ELL TEE
RED.TEE & REDUCER W
927 88 1257 1181 Tl_szs : uxd | M | 1) | T8) ]-—I-I .
‘ 5 171 X20 | 406 |508 |254
éﬂﬂj WH&B | X18 | 394 |62 [s08 ™ H/f §
)| X16 [ 381 |1015 |762 N =S8 1
&y X14 | 381 (127 |1016 CAP
X12 | 371 1201 1174 L_r_“__q__[ %
XID | 359 |1457 |1428
c 2 Bt r?jrﬁ rH_Ln I=L"T_Kus‘ erlS‘
N W e bels Iem D
SOHPC  WN  SOHELL  WINELL SOHTEE WIHTEE mw?twm
{UNIT : mm} BOSS
RATING KS.JI8 MSS (WN ONLY)
1K | 2K WK 150 300 600 00 | 600 000 | 1500 | 2500
NO. RF RF RF RF RF RF RI ) 1) )3 R 1]
A 149 818 | 870 838 470
B 46 67 102 78 106
C - - -
D - - -
E 149 165 | 203 176 208
F - - -
G 987 1003 | 1041 | 1014 | 14
H - - -
] 568 s | e 595 627
K - - -
N 240 255 | 295 265 300
X
Y 77
RING NO R81 RB1
FL'G SPACE 6 6
P
GATBE |R
W
P
GLOBE |R
W
CHECK Q
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@ L cEsC PIPING HANDBOOK LDP-L901

REV. 1(OCT, 2002
1. DIMENSION TABLES ( )

PIPING DISCIPLINE PAGE : 40 OF 74
PROCEDURE 1.3 PIPE,FITTING AND VALVE DIM. CHART

22" _BW (NOT RECOMMENDED SIZE) DATE : DEC, 1995
1,FIPEDATA (ASME B36,10M, ASME B3¢, 19M)

D= 558.8 mm INSDE | METAL |MOMENTOF [RADIUS | SECTION |WEIGHT OF [WEIGHT OF
OUTSEE =176 mM DIA SECTION | INERTIA oF MODULUS | PIPE WATER
SORFACE T d ARBA :A | :I GYRATION| :Z ‘Wp ' Ww

SCH. b ¢ (mm) (em?) (cm#) (cm) (cm?) {Kg/m) (Kg/m}

58 478 | 4928 8,11 31890 19,5 1141 #5.24 1369

108 550 | 4113 96.24 36830 1956 1318 7553 2356

10 635 | 54610 11021 42050 1953 1505 86.54 2342

STD 20 952 | 43975 16436 62000 19.42 719 129.13 2288

X5 30 12.70 §3340 | 21788 $1270 1931 27909 me | ms

1588 s2105 | 2077 99850 1920 3574 2127 2182

o 0y 51435 | 37445 135100 1899 4334 204,25 2078

80 28.58 50165 | 4759 167800 1877 6004 3B 1976

100 349 489 | s514m 198100 18.5 708% 5142 1878

120 418 41625 | &7 226100 1836 8092 52102 1781

140 4763 46355 | 7648 252000 18.15 2018 600.63 168.8

160 53.98 45085 | 856.02 275860 1795 9872 672.26 159.6

2. FITTING WEIGHT (Kg-BW
SCiL o0 ° 4° TEE REDUCER AP
ELL | HL | ppp | x2 | x18 | x16 X0 | X18 | x1§

58

108

10 1148 | 574 | 83| 81| 82| 795 23 | 404 | 3186

STD 20 1690 | 845 | 126 | 123 | 120 | 117 &4 | B4 | S64 388

XS 30 250 | 130 | 167 | 183 | 19 | 156 £29 | 789 | M8 517

80 430 | 2970 | 459 | 36 | I | 354 1810 | 1720 |1640 1160
160 8860 | 430 | B35 | 40 | 6% | 656 - ] - 2190

3. FLANGE WEIGHT Kg)
150¢ 00 6004 900# 1500% 25008
8,0
WN
BLIND
4, VALVE WEIGHT (Eg)(CAST :CRANE. BALL :KEC (FULL BORE)
1508 3004 G00# 0004 1500# 25004
GATE 1040
GLOBE
BALL 272 3704 1979
CHECK
5.INS WT.(Kg} MATERIAL : PERLITE MOLDED PIPE(192Kg/m?) Wp =0.024666(D-1)
COVER MATERIAL ; ALSHEETma)(zmxg/m’) w = 0000785442
UNIT :kg/m WEIGHT IN ( ) = COVER MAT'L WEIGHT A=0007854D> d2)
THK : T (um) 25 |30 |4 |5 |6 |75 |100] 125|150 175| 200 1= 0000004999 x (0 d‘)
88 | 107 | 145 | 184 | 245 | 287 | 397 | 516 |64.1 | 715 | 916 't
WEIGHT K8) |n3) (@0 (@4 |09 lee |07 a9 oy |09 (g |og | 27008175
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PIPING HANDBOOK

1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE:41 OF 74

PIPING DISCIPLINE | | 3 PIPE FITTING AND VALVE DIM. CHART
PROCEDURE ) 4"(600mm)_BW DATE ; DEC. 1995
6 gllg 381 432 508 . X Y 1828
part N Sk [ %)
=
U 37 -3 g?
PPE  90ELL 45 ELL TEE RED WNHRCHELL | WNHPC+TEE &
RED.TEE & REDUCER W
040 864 136 1298 TSHT wa | M| 10 |1 . "
‘ 301 X0 | 432 [s08 |s08 H
e 73
gﬂj X18 | 419 |762 |762 IZE AT
XI6 | 406 |1016 | 10156 S~ =
xu w6 [ [ | | p]l o] PC CAP
x12 [ 397 (1455 {1429
Q’—_—?-‘ ltﬁ FT@ G rL;L" TLLL" s NS
N R ﬂ]ﬂﬁdﬁid I
SOHFC  WN  SOHELL  WMELL SO+TEE WNHTEE  SOHC \M+m
(UNIT : o) BOSS
JATING KS.JIS ASME, JPI
10K | 208 | %K || 150 300 600 | 300 | 600 | 900 | 1500 | 2500
NO. RF RF RF RF RF RF RJ RJ R RJ RI
A 795 845 813 914 940 914 940 1041 1168
B 2 54 478 | 89 | us 81 127 | 1556 | 2238
C 52 9% 256 1064 | 1461
D 142 18 17 196 | 26
B 1524 | 1681 | 296 | 1793 | 2143 | | 47
F 056 | 1100 087 | 1110 | 1150
G 066 | 1082 | 124 | 109 | n® | 122 | 14
H 574 618 605 68 | 668
J 584 600 | 642 61l SEE "Y"
X 175 230 20 s | 3
N 270 85 | 375 M5 | 400 | 50 | 75
X
Y 7% | B0 | %0
RING NO. R1T | k77 | R | ®M
FL'G SPACE 64 56 | S6 112
P| dm | 143 | 1232 508 143 | 1397 | 1165 | 407 | 1568 | wm
GATE | R 618 | 602 | 2150 | 2602 | 2750
W 71 m | 8¢ 71l 864
P| 1295 | 1346
GLOBE | R
L
CHECK | Q| 1205 | 1346 1295 1346 | 1397 1369 1407 | 1568 | 1972
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LDP-L901
REV. 1 (OCT, 2002)

PIPING HANDBOOK
1. DIMENSION TABLES

@ Lcrsc

PAGE:42 QF 74
PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART
PROCEDURE 2) 4"(6001mnn)-BW DATE ;: DEC. 1995
1. PIPEDATA (ASME B36.10M, ASME B36.19M)
D= 609.6mm INSDE | METAL  |MOMENTOF [RAMUS | SECTION |WEIGHT OF [WEIGHT OF
O, =192 m:,M DIA SECTION | INERTIA OF MODULUS | PIPE WATER
d AREA :A :I GYRATION| :Z :Wp :Ww
SCH. fom ¢ (mm} (cm?) (am?) (om) (m¥) | Kgm) (Kg/m)
58 554 59853 105.1 47930 3136 1573 $2.49 2813
10 108 635 596.90 1203 54750 213 179 94.53 2798
STD 20 953 50054 1796 80840 12 252 141,12 ms
X8 1270 58420 2382 106100 101 3481 187.06 2680
kT 1427 58105 266.9 118300 21.08 53 209,64 2653
40 1744 574,64 245 142400 2094 737) 25541 2504
60 4.61 560,38 4519 193700 20.70 6164 35526 246.1
80 3096 54768 5624 236100 2049 7748 420 2356
100 38.89 51182 6972 285200 022 9357 5411 mi
120 460 51733 8149 325700 19.9% 10690 00 2104
140 23 50485 9169 350000 19.79 11786 720,15 2002
160 5954 49051 | 10285 393600 1956 1910 B08.22 1890
2, FITTING WEIGHT ~ (g}BW
%0° | 4° TEB REDUCER
SCIL CAP
ELL | ELL | gpp | x20 | X18 | X168 X | X8 | X16
5
10 K8 43 | 23| 903 “us | a7
STD 20 2020 | 1010 | 139 16 | 133 657 | 630 45.1
X8 2680 | 1340 | 188 18 | 117 873 | %8 60.1
40 3660 | 1830 | 2920 | 2430 | 2370 | 2320 1190 | 1140 | 1080 90.1
&0 660 | 3180 |58 | 461 | 418 2060 | 1970 | 1880 160.0
160 11600 |5800 (1012 | 843 | 769 - - - 3070
3. FLANGE WBIGHT  (Kg) (VENDOR : KOREA FLANGE CO,, LTD. ASME B16.5 FORGED)
1504 007 6004 9007 1500% 25004
8.0 9.5 21 130 632
WN 1195 2354 72 &8s 1504
BLIND 1882 342 5335 905 1568
4, VALVE WEIGHT (Kg)(CAST :(RANE. BALL :KPC (FULL BORE))
150% 3004 600 5004 15004 2500#
CATE 14152 2701.1 3810.2
GLOBE
BALL 3033 4420 4970 6595 9355
CHECK 13154 1655.6 3640
5.INS WT.(Kg) MATERIAL ; PERLITE MOLDED PIPE(192Kg/m?) W =0.02466D-1)
COVER MATERIAL : ALsrmBTmst}(zﬁngg/nf) W= {memz
THK : T (mm) 25 |30 |4 |50 | 6 75 mu 125 | 150 | 175 | 200 1-[}('m|my|19x (n d‘)
96 | 116|157 | 199 [ 265 | 31 |428 |55.4 (688 (829 (977 | ,_ ptet
WEIGHT &0) |(2.5) |2.6) [(26) |27) | @2.8) | @9 | G.1) | 33) [3.9) | 3.6} [ 3.8 | 2™ 0OWOBNT 2 =5
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@ LGesc|  FIPINGHANDBOOK REV. 1 (0CT, 2002
1. DIMENSION TABLES PAGE: 43 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM. CHART '
PROCEDURE 26"-BW DATE : DEC. 1995
1991
660.4 406 495 610 1982
302 -~ |
4 % r‘i} =g - r@
7 ; i =
PIEE 50 ELL 45 ¥LL TEE RED g
1105 90 1486 574 REDTEE & REDUCER
1397 R, XX | M| T «
éﬂr‘ PRI e Uy [ I
|
7 X0 | 457 |762 AT
@//& & X138 | 444 |10L6 _[E}
XI6 |432 |127 K Car
D _ E F G H J K N
“—J—_ﬂ TLFF’ " — r | T
A48 P foc E e S b= b
SOHC WN  SOMLL  WNELL  SO+TEB WMEB  SOHC M-;’é—;;‘”z" WNHC
{UNIT ; fm)
RATING|  ASME B16.47 SERIES B(WN ONLY ) ASME B16.47 SERIES A(WNONLY )
CLI5 | CL150 | L300 | cLeoo [ cLooo [cLise | cL3w CL.600 CLI
NO. ¥ | W | ®F [ ¥ | ®RF | RF | RF | R | FF | U | FF | W
A 762 | M6 |81 | | 102 | 80 9716 1016 10859
B 73 | 413 | 889 | ma | 1349 | k3 | M2 [ o9 [ 18 | 1207 | 1400 [ 1572
E 587 | B89 | 1445 | 1R | 2588 | 1207 | 1842 | 1842 | 286 | 235 | 2921 | 3032
G 050 | 1080 |16 | mm [ 12%0 |12 | m7s [ ums |10 | ime | 183 | om
I ss4 | 84 | s |66 |4 |66 | 6m e |4 |10 | W7 | M8
N — — — — — — — — N — — —
RINGND.| — — — — - | - | m — | m — | R0
RATING AWWA C207 (SOONLY ) TAYLORFORGE (S04WN)
CLB (30PSI) CLD{175P81) CL.E (275781} CLE(0PS) | CLI75 | CL250 | CL350
RNG |HUB | RING | HUB |RNG | HUB | RING | HUB
No. TYPE |TYPE |TYPE |TYPE |TYPE | TYPE | TYPE | TYPE | RF RF RF
A ) §70 870 — .1 | 916 | 819
B 06 | 54 | 383 | 254 | &9 | 508 — — | M9 | ns5 | @s
C 06 | M5 | B3 |45 | 89 | BT — — | e | 1207 | m43
D 111 115 123 115 160 141 — — 125 162 154
E _ _ _ _ — — — — |&s7 w1 [
F 1wz | uos | n4 | e | ust | um — — me | uss | nds
G — — — — — — — — |wm | s | ins
H 606 610 618 610 655 636 _ — | e 657 649
I — — — — — — — — | sm 643 622
K — — — — — — — — — — —
N — — — — — — — — — — —
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PIPING HANDBOOK
1. DIMENSION TABLES

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:44 QF 74

PIPING DISCIPLINE | | 3 PIPE FITTING AND VALVE DIM. CHART
PROCEDURE 26"-BW DATE ;: DEC. 1995
1. PFIPE DATA (ASME B36.10M, ASME R39,19M)

D= 660mm INSDE | METAL |MOMENTOH RADIUS | SECTION | WEIGHT OF| WEIGHT OF
OUDE =307 m?M DIA SECTION | INERTIA OF MODULUS | PIPE WATER
SURFACE d AREA :A | I GYRATION| :Z - Wp : Ww

S ome | (mm) | (m? ) (em) ) | Ggm} | (Kgh)

635 64730 1304 69640 2110 1024 191

10 192 644.16 1622 R6240 23,07 213 1274 3259

STD 9.53 640.94 194.7 103000 yxXij| 3121 1529 327

1113 637.74 2263 119400 3619 1781 3194
X582 12.70 634.60 2582 135300 2291 4100 202.7 3163

1588 624 3213 166700 251 5053 2523 3100

19.05 62190 3835 197100 5974 3011 308.8

y | 61524 454 226700 6870 496 2975

2540 609.20 5063 255300 1737 397.5 2915

2. FITTING WEBIGHT (Ksg)

00° | 45° TEE REDUCER

SGl ELL | EIL. FUIL | x4 x22 |x20 4 (x22 [z o

STD 210 | 1190 | 1760 | 1720 | 1690 | 166.0 24 | 858 | 821 50.5

XS 3150 | 1580 | 2340 | 2290 | 2250 | 2110 1190 | 1140 | 1090 613
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)

1504 3004 GO0 9004 15004 25004

8.0

WN 52 2002

BLIND
4, VALVEWEIGHT (Kg}(FORGED: VOGT BALL: KPC (FULL BORE))

150¥ 300# 800# 25004

QATE

GLOBE

BALL 4198 5392 5994

CHECK
SINS.WEIGHT iR LSBT aubocgi) Yo -0y
UNIT - kg/m FOR FLANE * WEIGHT IN ()= COVER MAT'L WEIGHT A=000TEs4p2 6

THK : T (mm) 25 | 30 | 40 |50 |65 | 75 | 100 | 125 150 | 175 | 200 | 1=0000004909 x (D" 0

WEIGHT (Kg) |48 |76 | 768 9% | 1243|144 | 192 | 240 | 288 | 336 | 384 | Z=0.00009817 x "f;"
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1. DIMENSION TABLES

LDP-1L501
REV. 1 (OCT, 2002)
PAGE :45 OF 74

PIPING DISCIPLINE | ; 3 pIPE FITTING AND VALVE DIM. CHART
PROCEDURE 2 8 " (700mm)_BW DATE ;: DEC, 1995
f@ Eﬁw 438 521 610 214
55.6 - |
L 5tk kBl P
2 2 = L= S T
PIPE 90°ELL 45 ELL TEE RED '
1131 M2 1588 1505 619 RED.TER & REDUTCER
' T ] | M| T %7
‘ ’-L-‘ X% |52 |254
o Sgdhe L D e L |
%//ﬁ X0 | 483 |10L6 Son
Xi§ |4m 127 PC CAP
]
& 1D bels bels b s
Eﬂ}} ﬂ} JHH HHE N “@j\—/— :
SOELL  WN#ELL WN+TER BOHPC M%Bls-m' -~
(UNIT : mm)
RATING|  ASME B16.47 SERIES B WN ONLY } ASME B16.47 SERIES A(WN ONLY )
CL7 |cLiso [cuaw [cLew [cLseo [cLiso | cLsw CL.600 CL 900
NO. R | rF | ®F | ® | ® | | |n | W | K | | N
A 13 | 1 |9 |92 | ues | em 1035.1 10732 11684
B N3 | M4 | 89 [123 [ 154 | T4 [ 859 | 986 | 1Tl | 14 | 191 | 1602
B 619 | 952 | 1492 | 1969 | 26 | 1255 | 1969 | 2096 | 2415 | 2417 | 3048 | 3159
a 129 | 162 | 216 |26 |10 | | s |12 [ ow | vis [ | on
J s63 | 616 |6 (78 |8 |e7 |8 [T | | | w6 | ®
N — — 1 — — — T = — = — — T =
RNGNO.| — - | = — — | — | ru — | R#4 — | R0t
RATING AWWA €207 (SOONLY ) TAYLOR FORGE (S0&WN)
CL.B (30PS1) CLD (175PS1) CLE (275P80) CLF(OOPS)  |CLI75 |CL25D |CL350
o\ [Be [ Tmo (o Two [ T [un |y |, |
A 921.1 9271 9271 — 509 | 10851 | 887
B 23 | 234 | B3 [ 54 |99 | 54 — — |uw | us | &5
c 22 |45 |83 |45 |[es | &3 — — | o9 121 | 1143
D 112 135 13 135 w | m — — | 1 IRED
E — — — — — — — — | 87 1508 | 7
F um | e [ | e |1 | o4 — — |z | s | n
a — — — — — — — — Juss | 128 | us
H 613 656 64 | 65 | 681 698 _ — | e n8 | ™S
J — — _ _ _ _ _ _ — — —
K — — — — — — — —_ — — —
N _ _ _ _ _ _ _ _ _ _ _
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REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 46 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 28"(700”] ]]])-BW DATE ; DEC. 1995
1. PIPE DATA (ASME R34.10M, ASME R36,19M}
D= 7i1.0mn INSIDE | METAL |MOMENTOF [RADIUS | SBCTION |WEIGHTOF [WEHGHT OF
=27 2 DIA SECTION | INERTIA OF MODULUS | PIPE WATER
S A d AREA :A | I GYRATION| 12 : Wp W
BCH, G | @m | ) | @) | | @) |Egm | &g
635 69830 1405 87250 2454 1103 3830
10 192 695.16 1749 108100 | 2487 3041 1373 3795
STD 953 9154 2100 129200 | 481 3634 164.9 1760
1113 683.74 244.7 149800 4215 1021 3764
XS20 1270 685.60 2786 169800 | 470 4778 2187 692
30 15.88 671924 67 200500 | U590 5804 2712 1624
1905 67250 414.1 248000 77 3251 3556
28 666,54 4810 285500 8032 e 3489
25,40 66020 547.0 21800 9054 4294 3423
2. FITTING WEIGHT
0° | 45° TEE REDUCER
SCH. CAP
ELL. | BLL | pipp, (26 | x4 |x22 2% | x4 |z2
STD 2760 | 1380 | 1920 | 1890 | 1840 | 1820 96 | 930 | 894 562
X8 3670 | 1840 | 2560 | 2510 | 2440 | 2420 1200 | 1240 | 1190 749
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
150¢ 004 600¥ 0004 1500 25004
5.0
WN 581 210.2
BLIND
4, VALVE WEIGHT (Rg)(CAST:CRANE, BALL:KPC (FULL BORE)
150% 3008 600¥ $00# 25004
GATE
GLOBE
BALL 4763 6148 7125
CHECK
MATERIAL ; PERLITE 1 3 =
SINS.WEIGHT Yk RRIAL - AL SHEBTO34a69K g Wy=omiseDy
UNIT : kg/em FOR PLANE ¢ WEIGHT IN{ )= COVER MAT'L WEIGHT A=DONTESKD &%
THK : T (mm) 25 | 3% |40 |50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | [=n.000004000 x (D €Y
4,4
WEIGHT {Kg) Z=000009817 x 221
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PAGE :47 QF 74

PIPING HANDBOOK
1. DIMENSION TABLES

@ cresc

;E[I)NC&%M 1.3 PIPE,FITTING AND VALVE DIM. CHART
30"-BW DATE : DEC. 1995
762 15“113 470 559 610 2286
[-— 381 ull m
2y % } T 4k
- ] jt o
PIFE 90°FLL 45 FLL TEE RED B
RED.TEE & REDUCER
18 1118 172 1613 Tﬁssi @ Ml
\ N O B g I =R A
,]| X2 | s46 (508
E X4 | 533 |762
X0 | 8 |127 CAP
E F __H ]
S B T ﬂj r e rﬁih T
B B2 b s bl o 5
SHC  WN  SO+ELL WNHELL SO+TER WN+TEE SO+PC M%ém' WNHPC
(UNIT : mm)
RATING  ASME B1647 SERIES B{ WN ONLY) ASME B1647 SERIES A(WN ONLY )
CL7S |CLJ50 |CL300 |CL60D |CL90D |CL.1%0 CL300 CL.600 CL.900
NO. R | ¢ | ®¥ [ x | ®r | RF | RF | R | RF | N [ K | N
A 864 | 87 | %1 | 102 | us1 | 943 1092.2 11303 12319
B 33 | 44 | 97 | 1318 | 162 | M7 | 919 | 146 | 1207 | 127 | 1557 | 1668
B 651 | 100 | 158 | 2112 | 2053 | 1367 | 2096 | 2223 | 254 | 2604 | 375 | 3286
G 1208 | 1243 | 13001 | 1354 | M38 | 1280 | 1353 | 1365 | 1397 | 1403 | 461 | 147
J 64 | 69 | M7 |t | 854 | 696 |76 | 781 |81y | 819 |8Mm | &8
'N J— J— J— J— J— J— J— J— J— J— J— J—
RINGNO.| — - | - — — — — | R9S — | RS — | M@
RATING AWWA C207 (S0 ONLY ) TAYLOR FORGE (SORWN)
CLB (30PS]) CLD (175PST) CLE (275881 CLF (300PS) CL175 | CL25% | CL350
o\ 1 [ me o [me s e (e (mn | | w |
A 984.3 984.3 0843 10922 9081 | 10922 | 9398
B 22 | 254 | U9 |54 | B 54 @6 | 162 | 49 | 762 66.7
C 22 |45 | us |45 | B 889 746 127 @y | 127 1207
D 122 135 125 135 163 179 165 217 % |7 211
B — — — — — — — — 01 | 1524 | 1334
F 1265 | 12718 | 1268 | 1218 | 1306 | 132 | 1308 | 1360 | 133 | 1360 1354
G — — — — — — — — 1235 | 1205 1276
H 681 94 684 694 ™ 78 24 76 ny | 76 10
I — — — — — — — — 651 711 92
K — — — — — — — — — — —
N — — — — — — — — — — —
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PIPING HANDBOOK
1. DIMENSION TABLES

@ Lcrsc

PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART
PROCEDURE 30"-BW DATE ;: DEC. 1995
1. PIPE DATA (ASME R36.10M, ASME R36,19M)

D= 7620mm METAL  |[MOMENT OF |RADIUS | SECTION |WEIGHT OF |WEIGHT OF
WUBE =239 miM DIA | SECTION | INERTIA OF MODULUS | PIPE WATER
SURFACE - d ARBA :A | I GYRATION| :Z ' Wp s Ww

SCHL, Bon | om) | end) | (mh) @) | fem) |®em) | Ky

[ 635 749.30 1507 107600 | 2672 28U 1183 #10

108 10 19 746,16 1816 133300 | 26566 3500 1474 413
STD .53 74294 2252 155400 26561 4185 176.8 4315
1L13 | T739.74 262.5 185000 4857 206.1 4298
XS 20 1270 736.60 M9 09800 | 26.50 5508 7347 4261
30 15,88 73024 172 259100 6801 2922 4188
19.05 7390 4446 306900 8057 3490 4116
2223 717,54 5166 353700 9284 405.5 4044
2540 711.20 581.7 399100 10470 4614 397.3
2. FITTING WEIGHT  (Kg)
0° | 45° TEE REDUCER
SCH. CAP
ELL | ELL | mnp [x28 | 226 |x4 B |x2% |z}
$TD 360 | 1580 | 2280 | 260 | 2220 | 2180 1040 | 1000 | 966 62.1
X8 210 | 2110 | 3040 | 3016 | 2960 | 2910 1380 | 1330 | 1290 528
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
150 300¢ 600# 0004 15004 25004

S0

WN 65.1 2702

BLIND
4. VALVE WEIGHT (Kg){CAST:CRANE, BRALL:KPC (FULL BORE))

150 008 5004 8004 25004

GATE 20502 1046.0

GLOBE

BALL 5348 7214 8409

CHECK

MATERIAL : PERLITE 192g/m? -
3. INS. WEIGHT COVER MATERIAL : AL SHEET(0.3 ) x-gmuumﬂzi
UNIT : kg/m FOR FLANE *WEIGHT IN{) = OOVER MAT'L WEIGHT A=0007854D% 49
THK : T {mm) 25 | % |40 |50 |6 |75 | 100|125 15| 175 | 200 | 1=0,00000009 x (O ¢
4.4
WEIGHT (Kg) Z=0.00009817 x -1
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1. DIMENSION TABLES

LDP-L501
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PAGE : 49 OF 74

PIPING DISCIPLINE | 1 3 pIPE,FITTING AND VALVE DIM. CHART
PROCEDURE 32"(800mm)-BW DATE : DEC, 1995
128 123 02 591 610 ple]
4064 l
D £
= S
FIFR 90°ELL 45 E1L TEE RED &
RED.TEE & REDUCER
184 1816 111 710 "REE
714 | .
o o o, | j [ o
2] X8 |12 |08 I
X% | 512|762 54
X4 |59 |16 K car
J . K N
J: Jﬂ} 1 - “_[h_un -

\MAX U2 me

SOWELL  WMN+ELL WN+TEB SOHC o e
(UNIT : men)
RATING  ASME B1647 SERIES B{ WNONLY) ASME B1647 SERIES A(NNONLY)
CL75 | CL150 | CL3% | CL6M | CLO% | CLISO | CLIOD CL.600 CL.300
NO. R | | [ | | W | B [W | [N [0 |
A 94 | 41 | 1054 | 1086 | 1238 | 10605 11494 11938 13145
B M9 | 4% W32 | 1366 | 1667 | 808 | 986 | 1128 | 1287 | 1316 | 1651 | 1742
B 68 | WR | 1683 | 2223 | W6 | 1445 | 223 | 2365 | 2667 | 2746 | WG | 417
G 1289 | 1327 | 1387 | 1441 | 129 | 1364 | 1441 | 1456 | 1486 | 144 | 1556 | 1567
I 61 | 65 | 765 | 819 | %071 | 742 819 | 84 | 864 | 812 | 9¥4 | M5
N _ — | = — _ _ — _ _ — — | =
RINGNO.|  — il — - — | ®% — | m% — | RI63
RATING AWWA C207 (SO ONLY) TAYLOR FORGE (SO£WN)
CL.B (30PST) CLD({175PSD CLE (215PST) CLF (00PST) CL175 | CL250 | CL350
NI A A AR ERE
A 10605 1060.5 10605 — 9589 | 11494 | 9966
B B8 | X6 | W1 | M6 | 762 | 572 - — U9 | 194 6.9
C NS | M5 | W1 | 45 | 62 | R — — 89 |12 | &
D 114 135 128 135 166 182 — - 160 | 20 217
B — — — — — — — — |1 1556 | 1397
F 1333 | 134 | 1347 | 134 | DS | 1401 ~ — 1379 | 4% | 1436
G — _ — — — — — — B | 135 | 138
H 1 72 725 732 763 0 — — 51 | 817 814
I — — — — — — — — 689 153 731
K — — — — — — — — — — —
N — — — — — — — — — — —
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1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 50 OF 74

;%ﬁ%m 1.3 PIPE,FITTING AND VALVE DIM. CHART
32"(800mm)-BW DATE : DEC. 1995
1. PFIPE DATA (ASME B36.10M, ASME B36,19M)
D= §13mm INSIDE | METAL |MOMENTOF [RADIUS | SECTION |WEIGHT OF [WEIGHT OF
=248 2 DIA SECTION | INERTIA OF MODULUS | PIPE WATER
WE o IMm d AREA :A :1 GYRATION| :Z :Wp ‘Ww
SCHL ) ¢ (ooem) (c?) (ca) (cat) ) | Re/m) (Kg/m)
10 192 791.16 200.3 162300 2845 392 1572 49.1
STD 9.53 791.94 2405 194100 2840 4116 188.8 495.1
X520 123 T87.60 3193 25500 28,30 6290 2506 487.2
k11 1588 781.24 397.6 315900 28.17 1M 3122 4194
40 1748 778.04 4368 45700 2812 8505 3429 4755
284 762.20 6284 487800 12000 433 4563
2858 755.84 704.3 542400 13340 5529 4487
3175 149.50 7192 595500 14650 6117 412
2.FITTING WEIGHT (Xg)
0° | 45° TEE REDUCER
SCH. CAP
ELL. | ELL FULL |x30 28 |x% x¥ |[x28 (x2%
§TD 36L0 | 1800 | 259.0 | 2540 | 2500 | 2480 11,0 | 1080 | 1040 684
X8 4800 | 2400 | 3310 | 3250 | 3190 | 3170 1480 | 1480 | 1380 912
40 6540 | 3270 1260
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
150# 300¢ G00# Q0% 15004 2500
8.0
WN 8.1 3303
BLIND
4, VALVE WEIGHT (Kg) (CAST:CRANE BALL : KPC (FULLBORE)
150# 3004 6004 BO0# 2500
GATE
GLOBE
BALL
CHECK
MATERIAL : PERLITE ! 1 -
5. INS. WEIGHT COVER MATERIAL : Hﬁﬁ%@m’) :fﬂgmﬁ
UNIT : ky/m FOR PLANE * WEIGHT N { ) =COVER MATL WEIOHT X-ummmmm’-d’]
THK ; T (mm) 25 |30 | 40 |50 |65 | 75 | 100] 125] 150 | 175 | 20 | 1-0000004009 z (D )
4.4
WHGHT (Kg) Z=0.00009817 x 24
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1. DIMENSION TABLES PAGE: 51 OF 74
PIPING DISCIPLINE | | 3 PIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 34"_BW DATE : DEC. 1995
L1295
863.6 58636 533 635 610 2590
['_‘ 213 al m
Y n TR kL P
_ j o
PIPB 90°BLL 45 BLL TEB RED -
RED.TEE & REDUCER
1245 1270 1930 IRB T4
Em—l Xd M T
‘ W%b’——'-‘ X2 |22 |54 ﬁ . ﬁ
= | X3 | 610 |508
% X26 | 597 |1006 L-___Bﬂi/x_’ -+
% X4 sy (127 K CAP
crr B r@ : T rjﬁlh e
che by s Pl =2 e
S0PC  WN  SO:ELL  WELL SOTER WNTEE  SOHC %ﬂc
(UNIT : mm)
RATING  ASME B1647 SERIES B( WN ONLY ) ASME BI16.47 SERIES A{WN ONLY }
CL75 |CL150 | CL3w0 |cL&ow |cLow |cLise | cLxe CL600 CLOD
NO. R | w | KR | KR | R | | |W |W |W |[KF | N
A 965 | 1005 | 108 | 1162 | 1314 [11113 12065 12446 1397
B M9 | @2 | w32 | w17 [ s (826 | w6 | 159 | 121 | 1349 | 5 | 1857
R 7 103 | 113 | 208 | 3255 104 | B16 | us9 | 21 | M4 | 3586 | 3609
G 1368 | 1405 | 1468 | 1535 | 1en |aas [ asm s [ sm | 15w | 1es1 | 166
] 08 | M5 |8 |85 [ 961 |78 |87 | 881|911 | 919 |9 | 1005
N — R S — 1 — | = N N E—
RINONO. | — - | - - | - — | — | ®w — | rw — | R4
RATING AWWA C07 (SOONLY ) TAYLCR FORGE (S0&WN)
CL.B (S0PSI) CL.D (175PSI} CL.B (275P8I) CL.F (300PS]) CL175 | CL2%) | CL350
RING |HUB |RING | HUB | RING | HUB | RING | HUB
No. TYPB |TYPE |TYPE |TYPE |TYPE |TYPE |TYPE |TYPE | N RF RF
A 11113 11113 11113 - 1024 | 12065 | 10414
B 28 | W6 | 381 | 26 | %2 | 87 | — — |las® (95 |7
c B8 | 4“5 | w1 | @5 | 62 | B7 | _ — |81 1334|1302
D 14 | 13 128 135 66 | 1M - — |1 [m 1@
B — — — - — — — — |93 1588 | u61
F 1409 | 30 | 1423 | 130 | e | um | - — 1430 1468 | 1458
G — — — — - - - — |13 |14 |14
H m | m | e | m | sm | s — — |m [ |7
1 — — — — — — — — 730 194 781
K — — — — — — — — — — —
N — — — — — — — — — — —
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@ LcEsC PIPING HANDBOOK I

REV. 1(OCT, 2002
1. DIMENSION TABLES ( )

PIPING DISCIPLINE PAGE: 52 OF 74
L 1.3 PIPE,FITTING AND VALVE DIM. CHART

34"-BW DATE : DEC. 1995
1. PFIPE DATA (ASME B36.10M, ASME B36,19M)

D=  §64mm INSIDE | METAL  |MOMENTOF [RADIUS | SECTION |WEIGHT OF | WEIGHT OF
OUTSDE =171 mM DIA SECTION | INERTIA oF MODULUS | PIFE WATER
SURFACE - d AREA :A | :I GYRATION| :Z : Wp : Ww

SCH. fama) ¢ (i) (om?) {om*) (om) om¥) | (Kg/m) (Kg/m)
10 792 848,16 2130 195100 | 30.28 4517 1672 565.0
STD 9.5 844,94 2558 233500 30.20 5405 2003 560.7
1113 84174 298.2 271100 6271 234.1 555
X820 1270 £38.60 139.6 307700 .10 7124 2666 5523
30 1588 832,24 4.1 380500 097 8809 3321 5440
40 1748 £20.04 464.8 416500 2.9 9643 3649 52938
2062 82276 546.3 485000 11250 4289 5317
2540 813.20 669.1 5RR700 13620 5253 5194
3175 800.50 £30.1 TI9700 16660 6516 5033
2, FITTING WEIGHT  (Kg)
o00° | 4° TEB REDLICER

S EIL | EL | prn z32 | 2% [x28 12 (230 |x28 cr

STD 4080 | 2040 | 2950 (2920 | 2900 | 2880 1180 | 1150 | 1110 750

XS 5430 | 2720 | 3930 |3890 |3800 | 377.0 1580 | 153.0 | 1480 100.0

40 7399 | 3630 1380
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)

1504 300 600 900 15004 25004

8.0

WN 100.1 360.3

BLIND
4, VALVE WEIGHT {Kg) (CAST:CRANE. BALL : KFC (FULL BORE))

1504 300f 600 800 25004

GATE

GLOBE

BALL

CHECK
SNUWEGHT M) o~ 2460
UNIT : kg/m FOR PLANE * WEIGHT IN ( ) = COVER MATL WEIGHT A=[|.D[r7ss4(])"1dz]

THK ; T (mm) 25 | 30 | 40 |50 |6 | 75 | 100 125| 150 | 175 | 200 | 1=0.000004909 x (D% ')

WEIGHT (Kg) Z.=0.00000817 x “;‘4
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@ PIPING HANDBOOK LDP-L501
LG E&C REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE : 53 OF 74
g}l{{I]Nng[IJ%%IPLmE 1.3 PIPE,FITTING AND VALVE DIM. CHART )
Flﬁ Sira 565 73 610 ’-Eﬂ“
4572 ]
22 % EE%[ mﬁt
PIFE 00 “ELL 45 HLL TEB RED g
1283 1346 2045 1937 Tm_| RE::EE& M T
929 X4 | 660 |254 a :
[éINJW:Lﬂé | Xi2 | 648 |508 H ST
A E[ X0 | 635 |762
£4 X% |62 127 C car
] K N
7 ] 7
i A ﬂﬂé% bS8 e

SOHC  WN  SOHELL  WNHELL WN+TEE SoHC \Tos

(UNIT - mm)

RATING|  ASME B16.47 SERIES B{ WN ONLY ) ASME B16.47 SERIES A(NNONLY )

CL75 |CLIS0 |CL300 |CL600 |CLS00 |CLISO | CL30 CL.600 CLIN

NO. ¥ | rRF | | ¥ | | | |M | | N | | R
A 1033 | 1057 | U1 | 1213 | 1346 | 11684 1270 13145 14605

B 365 | 524 | 2 [ 124 | 1794 (904 | 1046 | 1SS | 1303 | 1382 | M8 | 1821
E 857 | 175 | 181 | 493 | 3318 [1404 | 2413 | 2556 | mes | 2067 | 383 | 3826
G 1458 | M0 | 1553 |16 | 1704 |15 | 1613 | 1628 | 1661 | 1669 | 17140 | 1758
I 79 | 91 | gs4 |92 | o0s (82 |94 |99 |62 | | 1041 | 105
N — — [ _ — | _ — 1 — | = N — N —

RINGNO.| — - | - - | - - | - | mm — | m8 — | RS
RATING AWWA C207 (SOONLY) TAYLOR FORGE (SOKWN)

CL.B (80PS]) CL.D (175P8D) CLE{275P8]) CLF(00PS) | CLI7T5 | CL250 | CL350
SEIHE R R R AR
A 11684 11684 11634 1270 0732 | 1270 | 1113
B 254 | W6 | 413 | W6 | 4 | 63 | 81 859 |5 | 851 | 704
c 254 | 45 | 43 | 45 | w4 | o3 | o8l 1367 | 87 1965 | 1429
D s | 13 | 1 35 | 16 | 185 m | 21 |1 IR
E — — — — — — — — |3 1619 | 1556
P 1487 | 1507 | 1508 | 1507 | 1541 | 1557 | 143 | 1599 | 1548 | 159 | 1605
G — — — — - - — - |ue | 154 |15
H 788 | 808 | sM | 88 | ma2 | 88 | s4 | o0 | &9 %0 | 906
1 — — — — — — — — | 768 835 | 819
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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@ cEsc PIPING HANDBOOK LDP-L901

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 54 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE .
36"(900mm)-BW DATE : DEC. 1995
1. PFIPE DATA (ASME B36.10M, ASME B36,19M)
D= 9140mm INSIDE | METAL |MOMENTOF [RADIUS | SECTION |WEIGHTOF |WEIGHT OF
e =287  m'M DIA SECTION | INERTTIA OF MODULUS | PIPB WATER
d AREA :A i | GYRATEON| :Z 'Wp ‘Ww
SCH, BNt | (em) | (em?) | (b (em) (m) | ®gm) | ®em)
10 192 B9B.16 2254 231300 3205 5062 1770 6336
STD 9.53 80494 270.7 276900 31.98 6059 2126 6290
1.13 891,74 3157 321700 7040 2478 6246
X520 1270 888.60 3596 365200 3188 3596 283 6202
0 15.88 88224 430 451900 378 9888 3517 6113
4 19.05 87590 5356 536400 3165 11730 4204 §02.6
2540 86320 709.0 700400 15320 556.6 5852
28.58 856.84 7949 TI9800 17060 624.0 57646
3175 850.50 880.0 857300 18760 690.8 568.1
2. FITTING WEIGHT (Kg
w’ | 25° TEE REDUCER
SCH. CAP
EL | HL | pp x4 | x32 [x% M | 12 3%
S$TD 45710 | 2280 | 3310 | 3290 [3260 | 3230 1260 | 1220 | 1180 819
XS 6080 | 3040 | 410 | 4340 4310 | 4220 1670 | 1630 | 1580 1090
4 0040 | 4520 1640
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
1504 300# G00# 000 15004 25008
80
WN 1151 4104
BLIND
4. VALVE WEIGHT (Kg){CAST: CRANE. BALL : KPC(FULL BORE))
1504 3004 600 $00% 25004
GATE 31116
GLCBE
BALL
CHECK
MATERIAL : PERLITE ! =
5. INS. WEIGHT COVERMATERIAL : EHEE[ll'(DﬂtgﬁﬁggKg/m’] £=M'm'ﬁgﬁm@ ?
UNTI‘:kg/mFDRPLANE * WEIGHT IN {)=COVER MATL WEIGHT A=DCI]7854(D2#|‘11}
THK : T (um) 25 | 30 | 40 |50 |65 | 75 | 100 | 15| 150 | 175 | 200 | 1=0p000004909 x (D' %)
4 4
WEIGHT (Kg) Z=000009817 x 22
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PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 55 OF 74

PIPING DISCIPLINE
PROCEDURE 1.3 PIPEFITTING ;g? g%l' VE DIM. CHART DATE : DEC. 1995
% !{ﬂé‘;‘,’ﬁ 600 711 610 2%
. sy Rl
=
% U
PIPE 90°ELL 45 ¥LL TEE RED 2
1321 A EDTER & REDUCER
| 45047 xd M T % 15
y X36 | 711 |254 h
Lgﬁrf S e e S E- N LN T R S
3 X2 | 6% |762
X30 |61 [1016 I Car
] K _ N
7 —

[ﬂa MH@M ﬂﬂ&

i

h——

WN SOHELL WN4TEE
(UNIT - mm})
RATING| ASME B1647 SERIES B WN ONLY ) ASME B1647 SERIES A(WN ONLY )
CL75 |CLISO | CL300 | CL60D | CL90O | CLASO |  CLI00 CL.600 CL.900
NO. R | kRr | K | R | | |¥F | | |N | F | N
A 084 | 14 | 122 |20 | 460 |12383 1163.4 1270 1460.5
B /1 | 54 1Ll | 1588 | 1965 [B74 | 18 — | 1588 — |69 | —
E 889 | IBB | 1921 | 2604 | 3588 |1572 | 180B | — | 2604 | — | 3589 | —
G — — — — — . . — — — — —
] _ _ _ _ _ _ _ — _ _ _ _
N J— —_ J— J— — —_ —_ —_ —_ — — _
RINGNO.| — - | - — — - | = — — — - | -
RATING AWWA C207 (80 ONLY) TAYLOR TORGE (ORWN)
CL.B (80PSI) CL.D (175PS]) CLE (275PSD) CLF (300P8]) CL.175 | CL250 | CLJ350
o \ [ |5 [me [mn e e o [m Ty | |
A 12383 12383 12383 — 124 | 13272 | ne2l
B B4 | W6 |43 | W6 | B4 | 03 — — e ® 93 w4
¢ B4 |45 |43 |45 | w4 | 93 — — |93 | 1397 |29
D —_ —_ —_ — — — J— J— — — —
E — — — — — — — — |18 1635 |1558
F J— J— J— J— J— J— J— J— — — —
G — — — —_ —_ —_ —_ — — — —
H _ —_ — —_ —_ —_ —_ —_ — — —
J — _ _ _ _ _ _ _ — — _
K _ _ _ _ _ _ _ _ _ _ _
N _ _ _ _ _ _ _ _ _ _ _
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@ cEesc PIPING HANDBOOK LDP-Lo01

REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 56 OF 74
PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 3 S"-BW DATE : DEC. 1995
1. PIPE DATA (ASME R34.10M, ASME R36,19M}

D= 9650mm INSDE | METAL |MOMENTQF RADIUB | SECTION | WEIGHT QF| WEIGHT OF
OUTSIE =302 2 DIA SECTION | INERTIA OF MODULUS | PIPB WATER
SURFACK THE d AREA :A .1 GYRATION| :Z :Wp :Ww

SCH, fanm (mm) {em?) {cot) (em) fen) (Kg/m) (Kg/m)

STD 9.93 04594 2860 326400 3736 6766 245 702.8

1L13 | 944 1335 379300 7862 2618 698.0
X8 1270 939,60 3799 430700 3126 8928 2982 693.4
1588 913,24 4135 533300 3113 11050 1711 684.0
19.05 926.90 566.1 633400 37.06 13120 4444 674.8
nn 920.54 6584 731500 15160 5168 665.5
2540 91420 7497 $28000 17160 588.5 656.4
28.58 907.84 8407 022400 19110 660.0 647.3
3175 901,50 930.8 1014000 21029 730.1 6383
2. FITTING WEIGHT (Kg)

o ° 4° TEE REDUCER

SCH. CAP
EIL | EIL | gy |23 | x4 |32 13 [x3 |xn

STD 5100 | 2550 | 3700 |70 [3620 | 3570 1330 | 200 | 1260 94,7

X8 §190 | 1390 | 4930 (4890 (4810 | 476.0 1770 | 1720 | 1610 1260

3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)

1504 J00# G00# 9004 L500% 25004
8.0
WN 135.1 5105
BLIND
4, VALVE WEIGHT {Kg) (CAST: CRANE. BALL : KPC (FULL BORE))
1504 3004 600+ BOO 25004
GATE
GLOBE
BALL
CHECK
SN wEGT e -
UNIT : kg/m FOR PLANE * WEIGHT IN () =COVER MATL WEIGHT A= 0 0TBSADE Py
THK : T (mm) 25 |30 | 40 |50 |65 | 75 | 100 | 125 | 150 | 175 | 200 1.o_mmn4gngx.:|}4.d4]
WEIGHT (Kg} Z=0.00009817 x DE;"
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PIPING HANDBOOK

1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE : 57 OF 74

PIPING DISCIPLINE | ) 3 PIPE,FITTING AND VALVE DIM. CHART
PROCEDURE 40" (1 Ooomm)_BW DATE ; DEC, 1995
fﬂi sinig 749 610 3048
% il Siit I A
_ j .
PIPE 90°ELL 45 HLL RED =
RED.TBE&RBDUUER
1359 M98 2T 215 894 X | M7
{ 155 ) 15
X8 | 49 )
S e L e JAE;
j R
x2 | M PC CAP
J K N
T_ ‘ r
Eﬂﬂ ﬂ} ﬁﬂ ﬂ]}a{ H = E e
SOMC  WN  SOMEL WNTEE  SO+C \%/w’mm
(UNIT : mm)
RATING|  ASMEB16.47 SERIES B{ WNONLY ) ASME B16.47 SERIES A(WN ONLY )
CL75 |CL1S0 |CL300 |CLSK |CLS00 |CL1SO |  CL30O CL.&00 CL.Y00
NO. RF | R¢ | ®r | ® | | W | ®w | R | R |®m | |n
A 135 | m7s | 1213 | 1321 | 15 | 1280 12383 1303 15113
B 381 | 556 | 159 | 1652 | a2 (o4 | a3 | — |1esa | — |2 | -
E 921 | 1286 | 1984 | 209 | 399 |1€6 | 1985 | — | W — |38 | —
G 1606 | 1653 | 12 [ 1m4 | a4 |1 | s | — | 1 - |14 | -
I #l | 88 o 1019 | 119 |93 | 943 — | 101 - | | -
N — — 1 — — R - — — R
RINGND.| — - | - — — - | - — — — e
RATING AWWA C207 (S0 ONLY) TAYLORFORGE (S04WN)
CL.B {80PST) CLD(175PST) CLE(275PST) CLF {300PSD CL175 | CL250 | CL350
.\ |1y |mm | |mm | |nm |Tm |nm | ¥ | B | ®
A 1289.1 1289.1 1289.1 — 148 | 13%43 | 12129
B 254 | W6 | 43 | 86 | %26 | 65 | — — ¥ s | ms
C 24 | 45 | 413 | M5 | n6 | 94 _ _ 016 | 1397 | 1492
D 115 135 131 135 173 188 | — - 92 | m | 2
E — — — — — — — — | 148 | 1667 | 1588
F 1639 | 165 | 1655 | 169 | 1697 | 1m2 | — — M6 | 1154 | 1763
G — — — — — — — — | 16% |18 | 168
H BG4 | S84 | B0 | 884 | 92 | &7 — — |1 | o9 | o
I - — — - — — — — 854 916 208
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —

76
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@ Lcesc

PIPING HANDBOOK

1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 58 OF 74

PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART
PROCEDURE 40"( 1 000" y ]]D)-BW DATE : DEC. 199§
1. PIPE DATA (ASME R36.10M, ASME R36,19M)
D= 1016mm INSDE | METAL [MOMENTOF (RADIUS | SECTION |WEIGHT OF |WEIGHT OF
OTEE =119 m!M DIA SECTION | INERTIA OF MODULUS | PIPE WATER
AREA :A | I GYRATION| :Z :Wp : W
sCH, Gt | (om) | (eod) (cth) (cm) o)) | ®ghm) | ®em)
STD 953 996.54 3013 381500 1511 2365 80,6
1.13 993.74 3513 443500 8731 2158 T15.6
X8 12.70 990,60 4003 503700 9916 1142 .7
15.88 98424 4989 623900 12280 3917 7608
1945 97750 596.6 741500 14590 4683 7511
1.3 97154 94.0 B57100 16870 544.8 7413
2540 965.20 1904 970200 19090 620.5 7317
28.58 958 84 8865 1081000 21280 6959 7221
3178 952,40 081,7 1190000 23420 7106 26
2. FITTING WEIGHT (Kg}
| 145° TEE REDUCER
SCH. CAP
ELL | BIL. | miniy 238 | x36 [x%4 x3® [x36 |1
STD 5650 | 2820 | 4110 | 4080 | 4020 | 3970 14006 | 1370 | 1330 1420
X5 7830 | 3760 | 5470 | 5430 | 5360 | 3290 1870 | 1820 | 17790 1370
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
150% 3004 004 000# 15004 25008
S0
WN 150,1 660.6
BLIND
4. VALVE WEIGHT
150% 300 600 $00# 25008
GATE
GLOBE
BALL
CHECK
MATERIAL : PERLITE 1
5. INS. WEIGHT MMTM:A%) ummn-g}
IINII':kg/mFURPIANE * WEIGHT IN({)=COVER MAT'L WEIGHT A=D.m7354(|)2 dl
THK : T (mm) 25 [ 3 |40 |50 |65 | 75 | 100 | 125 | 150 | 175 | 200 | 1=0,000004009 x (134 )
4
WEIGHT (Kg) Z=0.00009817 x “D“

mn

Quality Speed Trust




® cesc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)

PAGE ; F 74
PIPING DISCIPLINE | | 3 PIPE,FITTING AND VALVE DIM. CHART |©/0F 39 OF 7
PROCEDURE 42"(1 100mm)_BW DATE ; DEC. 1995
L1600
066.8 51066.8 660 762 610 3200
& JIA E &
=
PIPE 90°ELL 45 HLL TEE RED 8
RED.TEE & REDUCER
1372 1524 2362 260 933 i | M
‘ | T 315
}-——‘ x40 | 11
S SE e g ) T
= x36 |71
™4 |11 K CAp
D _E F G H J N

1

(2

-

i
\MAXIL2" ane ne

SOPC  WN  SOHELL  WMELL SOVTEE WN+TEE SOHC  \rec
(UNIT ; mm)
RATING|  ASME B16.47 SERIES B{ WN ONLY ) ASME B16.47 SERIES A(WN ONLY)
CL75 |cLiso |cL3o |cLsw [cLow |[cLiso | L3 CL.600 CLI0
NO. R | RF | v | R | R | RF | R | m | | N | W | N
A 186 | 1228 | 13% | 1403 | 1562 | 13462 1289.1 14034 1562.1
B %7 | 87 | o1 | 147 | 228 [9%8 | 191 | — |45 | — | 2126 | —
E 952 1334 | 2048 | 2858 | 3179 | 1715 2002 — 2858 — LYNJ —
G 1605 | 173 | 1805 |16 |19 [am | mw | — [ | - [ wm | -
J 857 | 85 | 91 | 1M | 140 [534¢ | 9@ - |8 | — | na | -
N — T = R N R N I —
RINGNO,| — - | - - | - - — - | - - | -
RATING AWWA C207 ( SOONLY ) TAYLOR FORGE (SORWN)
CLB (80PSD) CLD(175PS]) CLE (275P80) CLFQOPS) | CLI75 | CL250 | CL35O
% \| e |vm |mos | |t T |t nm | K | B | ®
A 1462 1462 13462 14478 46 | 4418 | 1270
B 76 | 18 | a5 | aus | 81 | 667 | #13 | 87 @ a1 | &9
¢ 26 | 45 | 45 | 45 | ss1 | e | w13 | 8 | uur | 429 | 1556
D m | 1 B | 15 | e | | m | [ | m |
7 _ — — — - — — — |3 172 | 1881
F mo | ms | oms | ms | wms | e | v | a3 [ w0 | 83 | 1
a _ - — — - - — — | 1ma |1me | 1765
H 381 W 397 897 033 954 91 995 853 995 1008
I — — — — — — — — 876 934 927
K — — — — — — — — — — —
N _ _ _ _ _ _ _ _ _ _
78 Quality Speed Trust
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PIPING HANDBOOK
1. DIMENSION TABLES

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:60 OF 74

;gg&i%m 1.3 PIPE,FITTING AND VALVE DIM. CHART
42..(1 10011‘11)1)-BW DATE : DEC. 1995
1. PFIPE DATA (ASME B36.10M, ASME B36,19M)
= 1067mm INSIDE | METAL |MOMENTOF |[RADIUS | SECTION |WHIGHT OF |WEIGHT OF
DR =335 mIM DIA SECTION | INERTIA OF MODULUS | PIPE WATER
T d AREA ;A i1 GYRATION| :Z ‘W Ww
{mm) t {mm) {em?) (em*) (cm) (%) | (Kg/m) (Kg/m}
953 | 104794 316.6 442500 8295 248.5 B62.5
1.13 | 104474 369.1 514500 9644 2098 §57.3
X5 1270 | 104160 4206 584500 10950 3302 B521
15.88 103524 524.3 724300 13570 41156 $41.7
1905 | 102890 627.] 861200 16140 4923 §31.5
23 | 10254 7296 995900 18560 5721 £21.2
2540 | 101620 @] | 1127000 21140 6524 811.1
2858 | 100984 9323 | 1257000 23570 719 §00.9
305 | 100350 10320 1384000 25950 810.6 790.9
2. FITTING WEIGHT  (Kg)
0 ° 4" TEE REDUCER
3CH BL | BL | pyrp (x40 | x38 [x3% x40 |x38 |x36 oAt
STD 6220 | M0 | 4220 [4200 (4180 | 4160 1470 | 1440 | 140.0 11040
X3 8280 | 4140 | 5620 |5590 |3516 | 5540 1960 | 1920 | 187.0 1479
3. FLANGE WEIGHT (Kg) (VENDOR : KOREA FLANGE CO., LTD. ASME B 16.47 SERIES B)
1508 300% 5004 000# 1500# 25004
S0
WN 1652 7206
BLIND
4, VALVE WEIGHT
1508 3004 500 800# 25004
GATE
GLOBE
BALL
CHECK
SIS WHGHT  MATU FeRTe ) W~k
UNIT : kg/m FOR PLANE * WEIGHT IN ()= COVER MATL WEIGET A=0007854D% ¢%)
THK ; T {mm) 2 | XN | | N 6 | 75 | 100 | 125 | 150 | 175 | 200 | 1=0.000004%09 x {D‘-d‘)
WHIGHT (g} 2=000009817 x 22

Quality Speed Trust




@ cEesC

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L901
REV. 1 (OCT, 2002)

PIPING DISCIPLINE | | 3 pyp ALVE DIM. CHART | T GE: 61 OF 74
PROCEDURE 3 PIPE,FITTING ‘:T.?_EWV ¢ DATE : DEC. 1995
% %lllm.e 695 813 610 3352

s j m
=
% IS = [ I
PIPE % ELL 45 BLL TEE RED |
1423 1626 48 23711 08} RED.TEE & REDUCER
1;:-11511 ¥ MIT 53
| 0 S I s
a X0 | 19 oy
4 E X8 | =)
X6 |4 PC cAp
Tl =M - N =

SOPC  WN  SOHELL  WMEL  SO+TER wietes  sorrc ML viec
(UNIT : mem)

RATING  ASME B16.47 SERIES B{ WNONLY ) ASME B16.47 SERIES A(WNONLY )

CLJ5 |cLise [c3m [cLsw [cLsw [cLise | cLsom CL60 CL900

NO. RF | B | ®r | | | R | | W | | | R | W
A 1251 | 1276 | 1984 | 1454 | 1648 | 14034 13526 14542 1648

B 29 | 03 | 127 |14 | 2 | [ 124 | - [ma | — [ 20| -
B 1048 | 1365 | 243 [ 2083 [ 69 [ 1778 [ 2062 | — [ owsa | — | 3w —
G g | 1813 | e [ 1om | 20m (184 e | — Juem | - [awm | -
I 918 | 950 | 1027 | 1108 | 1210 |91 | w1 | — |8 | — |10 | -
N — N R — 1 — [ = B E— N —
RINGNO.| — — | = - | - - | -1 - - | - - -
RATING AWWA C207(SDONLY ) TAYLOR FORGE BOKWN)

CL.B (30PSI) CLD (175PST) CLE @21588]) CLFGOOPS) | CLIT5 | CL250 | CL.350
A 14034 14034 14034 — 12054 | 1505 | 13399
B M6 | 38 | 45 | M8 | 87 | 667 | — — o 953 | 953
C %6 | 512 | Ms | 52 | s7 | s | - - |um [ us1 | 1ms
D 1w | w | 15 | w | 1 | » — — | |1 |mw
B — — _ — — — — — |[m3 |[ms |[ms
F 1 | w1 [ s | omn | s | e | — — [ [ mz | 19
G — — — — — — — — | 1mo |4 | 1eas
= — - — — — — — — w4 e [ s
I — — — — — — — — 927 991 985
X _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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@ LcEscC PIPING HANDBOOK LopLoot

REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE: 62 OF 74
PIPING DISCIPLINE | ; 3 PIPE,FITTING AND VALVE DIM, CHART ]

PROCEDURE 44"-BW DATE : DEC. 1995
1. FIPEDATA (ASME B36.10M, ASME B36,19M)

D= 1118mm INSIDE | METAL |MOMENTOF |[RADIUS | SECTION WEIGHT OF |WEIGHT OF
OUTSDE =351  mi/M DIA SECTION | INERTIA OF MODULUS | PIPE WATER
SURFALS T d AREA :A | I GYRATION| :Z : Wp : Ww

SCH {man) ¢ {mm) {cm?) (car) (cmm) cm’) | (Kgm) | (Ke/m}

STD 953 | 1098.94 1318 509700 9118 260.5 4R.5

1.3 | 109574 3810 592700 10600 08 9430

X5 1270 | 1092.60 4409 §71500 12040 M52 937.6

1588 | 108624 5498 R34000 14930 4316 926.1
1905 | 1079.90 657.6 993100 17760 516.3 9159
i) 1973.54 7652 1149006 20550 60,7 905.2
3540 | 106720 B71L8 | 1301000 23280 684.4 §94.5
2858 | 1060.84 9781 | 1452000 25970 76158 §83.9
3175 1054.50 1083.0 1599000 28610 8350.5 8733
2.FITTING WEIGHT (Kg)
w° | 45° TEE REDUCER
SCH. CAP

BIL | ELL | miy [x42 | xd0 [x38 12 [x40 |z38

STD 6840 | 3420 | 4750 | 4730 | 4670 | 4620 1550 | 1510 | 1470 1260

X5 9120 | 4560 | 6330 | 6300 |623.0 | 6160 2060 | 210 | 1950 1670
3. FLANGE WEIGHT  {Kg) (VENDOR : KOREA FLANGE 0, LTD. ASME B 16.47 SERIES B)

150 3004 5004 9004 1500# 25004

50

WN 2002 800.7

BLIND
4, VALVE WEIGHT

1508 3004 600# $00% 2500

GATE

GLOBE

BALL

CHECK
5. INS. WEIGHT MATERIAL : PERLITE 92%kg/m* Wp=

mvmmm:mgmyma wg_an'mmm'ﬁg@m?
UNIT : kg/m FOR PLANE ¢ WEIGHT IN () = COVER MAT'L WEIGHT A=001854D2 &)
THK : T {tam) 25 |30 | 4 |50 |65 | 75 | 00| 125| 15 | 175 | 200 | 1=0000004909 x {D"d%
4.4
WEIGHT (Kg) Z=000009817 x 2%
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o LG E&C PIPING HANDBOOK ;';LITSCT 2002)
1. DIMENSION TABLES PAGE: 63 OF 74
;ﬁggﬁm 1.3 PIPE,FITTING AND VALVE DIM. CHART ]
46"-BW DATE : DEC. 1995
L1753
11694 §1168.4 121 851 yill 3506
2 LT
7 g Jid 4l
u b
IIPE 90°ELL 45 ¥1L TEE RED 3
1562 1702 2604 2480 128 REDTEE & RIDUCER
Tasz | M | M|T % 53
ARG BN oo
| x| c--=0 ~ ,’I
%/& X4 | 715 ‘TJTEH{/,” _@_
X8 | 7R IC car
ey 'ipﬂ ] ;ﬁ 4 —— -
SOHC  WN  SOHELL  WNHELL SO+TEE WNHTEE SOHPC LH\M‘%SSW'WM
(UNIT : mm)
RATING| ASME B1647 SERIES B( WN ONLY ) ASME B1647 SERIES A(WN ONLY )
CL75 |CL1S0 |CL300 |cLsoo |cLsoe |CLiso CL300 CL.600 CLI%
NO. R | R | RF | RF | R | R | ¥ | |KF |N | | N
A 12 | 1341 | 460 | 1511 | 1734 | 14542 1416.1 15113 17336
B M4 | 619 | 1286 | w8 | 2318 1081 | w5 | — | mws7 | — | ma| -
E 108 | 1445 | 2202 | 3064 | 4176 | 1857 | 259 | — | 63 | — | am3 | —
a 861 | 1898 | 1975 | 2058 | 2am |03 | 1960 | — |29 | — |o2aw | -
J 99 | 96 | 1013 | 1157 | 1260 |17 | 1067 | — | us - | | -
N ~ — 1 _ — — — — — — = N
RINGNO.| — — | - — _ _ _ _ _ _ I
RATING AWWA C207 (50 ONLY) TAYLOR FORGE (SOXWN)
CLB (80PSI) CLD (175P81) CLE {215P8]) CL.F (300PST) CL175 | CL250 | CL350
R
%\ |1ye | mves |1y |mes |t |ree e |mee | B | RO | W
A 1454.2 1454.2 1454.2 — 1462 | 15621 | 13907
B 26 | M8 | 45 | N8 | 813 | 883 — — | ¥8 g4 | 108
¢ 6 | 572 | 45 | ;2 | 813 | 1032 — — | 175 | 492 | 1842
D 119 147 135 141 1 193 _ — | 1 | 4
- ~ _ _ _ — _ _ — | m43 | s 1843
F 1872 | 1900 | 1888 | 1900 | 1930 | 1%46 _ — | wet | wm | am
G — — — — — — — — | 1867 | 1984 | w37
H = _ — _ — — — — |0 | w0 | 1125
J — — — — — — — — | 965 1032 | 1038
K — — — — — — — — — — —
N _ _ _ _ _ _ _ _ _ _ _
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0 LG E&C PIPING HANDBOOK grig?c:m 2002)
1. DIMENSION TABLES P AG;E':- 6 0; 7
PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 46"-BW DATE : DEC. 1995
1, PIPE DATA (ASME B36.10M, ASME B36.19M}

D= 1163.0mm INSIDE | METAL  |MOMENTOF [RADIUS | SECTION | WEIGHT OF |WEIGHT OF
OUTSIDE w947 m*M DIA SECTION | INERTIA OF MODULUS | MPE WATER
SURFACR d AREA :A | :I GYRATION| :Z :Wp “Ww

SCH. E}t (mm) (em?) {em*) {em) {cm?) (Kg/m) (Kg/m)

STD 053 | 114804 3463 | 581800 0063 I3 10369

11.13 1145.74 4045 476700 11580 3175 10310
XB 12.70 114260 4509 169100 13170 3518 10254
1588 | 113624 5747 | 953800 16330 4512 10140
1905 | 112990 6876 | 1134000 19430 5398 1002.7
223 1123.54 §00.1 1313000 224%0 628.1 0914
2540 | 111720 9117 | 1488000 25490 715.7 980.3
28.58 1110.84 1023.0 1661000 28440 §03.0 0692
75 1104.50 1133.0 1830000 31340 8896 958.1
2. FITTING WEIGHT (Kg)

o0° | 4° TEB REDUCER

SCH. CAP
EIL. | ELL | pupp (x44 | x42 [x40 x4 (x40 | x40

STD 430 | 3740 | 210 | 5190 |5130 | 5070 1990 | 1850 | 1800 134.0

X8 9070 | 4980 | 5620 | 6910 | 6830 | 6760 25210 2460 | 2410 179.0
3, FLANGE WEIGHT {Kg) (VENDOR : KOREA FLANGE CO.,LTD. ASME B 16.47 SERIES B)

1504 300¢ 6004 O00% 15008 25004

8.0

WN 2102 9709

BLIND
4. VALVE WEIGHT

1504 3004 600# BOOH 25004

GATE

GLOBE

BALL

CHECK

MATERIAL : PERLITE 1 = ¥
3. INS. WEIGHT mvmmmmum{'ﬁms OF g/ ¥£=&Wmmsu
'[]'NIT : MFOR}LANE *WEKE']'IN[]-GGVI!I!.MATLWEKHI‘ A=0.m54{uz_d2)
THK ; T (mm) 25 |30 | 40 |50 |6 | 75 | 100 | 125 150 | 175 | 200 | [=0.000004509 x (D %)
4.4
WEIGHT (Kg) Z=000009817 x 2.4
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o PIPING HANDBOOK LDP-L901
LG E&C REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE: 65 OF 74
PIPING DISCIPLINE | ) 3 pPIPE,FITTING AND VALVE DIM. CHART '
PROCEDURE 48"(1200mm)-BW DATE : DEC. 1995
L1829
219, S1219.2 159 889 %58
L g K %
=
2 B
FIFE 2 “ELL 45 ELL TEE RED o
1600 178 M8 2588 073 REDTHEE & X
[ T | e ﬁ
éﬂﬂ” WH& | X4 | B3B
S 1
¢ X4t | BI3 CAP
oD pok F .G, _ H 1 K N
A——ﬂ_ F@ I 7 i - ] ]
< 7 7

so_I_PC ; MAX-I'IE' /'WN_I_E

SOHPC WN SO+ELL WN+ELL SO+TER WN+TEE BOSS
{UNIT : mm)
RATING|  ASME B16.47 SERIES B{ WN ONLY ) ASME B1647 SERIES A(WN ONLY )
CL75 |CL150 | CL300 | CL&00 |CL900 |CLISO |  CL300 CL.600 CL.300
NO. RF | rRF | & | | R | | w | N | | | | N
A 135 | 192 | 1511 | 1sM | 1784 [1s113 14669 15939 17844
B 46 65.1 1286 | 1953 | 2398 (108 1334 — 195.3 — 2938 -
E Ll | m92 | ms | 323 |46 (12 |28 | — |33 | — 455 | —
G 1940 | 197 | 253 2151 | 255 (a2 [ wsy | — | 2181 — |25 -
1 _ _ _ _ _ _ _ _ _ _ _ _
N _ N _ _ N R _ _ _ N
RINGND.| — - | - — — — = _ — _ — | _
RATING AWWA C207 (SO ONLY ) TAYLOR FORGE (S04WN)
CLB {30PST) CL.D (175PS) CLE (75P8D) CLF (300PST) CL175 | CL250 | CL350
Yo \|rwe |t |t | |t |Tees |t (T | %P | B |
A 15113 15113 15113 1651 1397 | 1651 | 14415
B U8 | M9 | M5 | M9 | w9 | 9 | %5 | 1016 |2 | 1016 | 108
C 318 | 65 | 45 | 65 | 9 | 1048 | 05 | 124 | 108 | 1524 | 1842
D 12 154 | 135 54 | 11 195 181 # [m [ | m
E — — — — — — — — | 138 |13 | 1842
F 1951 | 1983 | 1964 | 1983 | 2008 | 2024 | 2010 | 2071 |43 | 207 | 21
G — — — — — — — — 1953 2013 2013
H 101 | 1043 | 1024 | 1043 | 1068 | 1084 | 1070 | m31 | 1103 | 1181 | 1163
1 — — — — — — — — | 1013 | 1073 | 1073
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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o LG E&C PIPING HANDBOOK LDP-L901
REV. 1(OCT, 2002)
1. DIMENSION TABLES PAGE : 66 OF 74
PIPING DISCIPLINE | ; 3 PIPE FITTING AND VALVE DIM. CHART :
PROCEDURE 48"( 1 zoomm)_BW DATE : DEC. 1995
1. PIPE DATA (ASME R36.10M, ASME R33,19M}
D= 12190mm INSIDE | METAL |MOMENTOF [RADIUS | SECTION |WEIGHTOF |WEIGHT OF
Qe =38 wIM DIA SECTION | INERTIA OF MODULUS | PIPE WATER
- AREA :A H | GYRATON| :Z ‘Wp :Ww
SCH, o | (mm) (cm?) (cm¥) (em) E) | Kgm) | (Rem)
STD 9.53 119994 | 3621 662100 10860 2842 11309
11.13 11974 | 423 T70200 12630 1315 1148
XS 1270 119360 | 4812 875500 14360 s 11189
1588 18724 | 02 1086000 17820 4711 1107.6
19.05 11209 | 7181 1292000 21210 563.1 10953
2N 117454 | %357 1496000 24550 656.1 1083.5
2540 116820 | 9524 1696000 27840 1476 10718
2858 116134 | 10680 1896000 31080 §39.0 10602
3174 115530 | 11840 | 2082000 34250 9296 10486
2. FITTING WEIGHT (Kg)
9w ° 45° TEE REDUCER
SCHL CAP
ELL. | ELL. | ppp (xd6 | x44 |x42 146 | x4 |z42
S$TD 8140 | 4070 | 5690 | 5660 |5640 | 5550 1970 | 1930 | 1890 1430
X8 10850 | 5420 | 7590 | 7550 |[751.0 | 739.0 2630 | 2510 | 2500 1910
3, FLANGE WEIGHT  (Kg) (VENDOR : KOREA FLANGE CO,LTD. ASME B 16.47 SERIES B)
1504 3004 G600k 0004 15004 25004
80
WN 2402 090.9
BLIND
4. VALVE WEIGHT (Kg)(FORGED: VOGT BALL :KPC (FULL BORB))
1504 2004 G008 8008 25004
QATE
GLOBE
BALL
CHECK
MATERIAL : PERLITE PLANE ] -
5. INS. WEIGHT COVER MATERIAL : AL SHEET{D.3f vvg_:m
UNTI‘:kg/mFDRPLANE * WEIGHT IN {)= COVER MATL WEIGHT A=0.N7854(DE d"}
THK : T (aum) 25 | 30 | 40 |50 | 65 | 75 | 100 | 15| 150 | 175 | 200 | 1=p000004900 x (D' %)
4 .4
WEIGHT (Kg) Z=0.00009817 x >
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o LG E&C PIPING HANDBOOK LDP-L901
REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE - 67 OF 74
PIPING DISCIPLINE | | 3 PIPE,FITTING AND VALVE DIM. CHART +07 OF 7
URE 50"(1250mm)-BW DATE : DEC. 1995
L1905
1270 §1270 789 F 3810
PIPE 90 °ELL 45 ¥LL SOHELL WN4ELL T3
2694 1116 e
E;, 90
| RED.TEE & REDUCER F73
73 SNPRE w Tl
= L -
& PC
D E, K _N .
‘_Ll——ﬂ Br- rw— r |
o i&s P i e
80+PC WN SO+PC M‘%;'m' WNHC
(UNIT : mm)
RATING|  ASME B16.47 SERIES B WN ONLY ) ASME B16.47 SERIES A(WN ONLY )
CL75 |CLI5G |CL300 |CL600 |CL90O |CL1s0 €LY CL.500 CL.O0G
NO. R [ [ ® | | | w | W | W [ [ W [F [N
A 1403 | 1443 | 1562 | 1670 — | 15685 1504 1670.1 —
B 476 | 683 | 1381 | 282 | — |m3 |17 | — | as2 — - —
B 159 | 154 | 235 | 335 — l282 | 316 | — | 335 — — —
G 01 | 2% | 240 | 2040 — |a0s | 2131 — | 240 - — -
J _ _ _ _ _ _ _ _ _ _ — _
'N — — — — — — — — — — f— —
RINGNO.| — - | - — — — — — — — — —
RATING AWWA C207 (SO ONLY) TAYLOR FORGE (SO&WN)
CL.B (30PSI) CLD(175PS]) CLE (275PS)) CL.F (300PSI) CL175 | CL250 | CL350
RING |HUB |RING |HUB |RING | HUB | RING | HUB
NO. TYPE |TYPE |TYPE | TyPE |TyPE |TvE |TveE |Tves | KF RF
A 1568.5 1568.5 1568.5 — 14478 -
B 31,8 U9 50.8 349 98,9 £9.9 — — |2 —
C 31.8 635 508 635 38.9 1048 — - | 118 —
D 122 154 141 154 179 195 — — | 214 —
B — — — — — — - — | 138 —
F 027 | W09 | 2045 | 059 | 2084 2100 — — | 2119 —
G — — — — — — — — |29 —
H — — J— — — — — — R —
J _ _ _ _ _ _ _ _ _ _
K —_ —_ —_ —_ —_ —_ —_ —_ —_ —_
N _ _ _ _ _ _ _ _ _ _
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@ cEscC

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-1L501
REV. 1 (OCT, 2002)
PAGE : 68 OF 74

TROCDURAPHNE | 1.3 PIPE,FITTING AND VALVE DIM. CHART
OCED 52"(1 300mm)—BW DATE : DEC, 1995
13208 L s F
[ e wﬂﬂﬂ %
PIPE %°ELL 45 L SOHELL
2802 1161
| RED.TEE & REDUCER
’HIIEQ/ = x| M
OoF T
ey B
4= P == b
\—'"/
SoHC WN sopc \MAXCHZ v
(UNIT ; mm)
RATING|  ASME B1647 SERIES B(WNONLY ) ASME B16.47 SERIES A{ WNONLY )
cL75 Jeaso [cLaoo [cLeo [cLoe [cLaso | cramw CL.600 CL900
NO. RF | RF | | | ¥ | R | RKF | RN | | N | W | n
A 147 | 1613 |11 —  |16256 15812 17209 —
B |46 &8 |9 |wes | — |us8 |15 | —  [2096 - | -1 -
E 107 [ 1572 [%9 |34 — Jaos |23 | — [0 - | -] -
¢ |2 |u% |24 |2 — o1 |2 - |z - | -1 -
1 _ _ _ _ _ _ _ _ _ _ _ _
N — S — | = = | = — 1 - [ = =
RINGND.| — - | - — | - - | -] - - | -] -1 -
RATING AWWA C207 (SOONLY ) TAYLOR FORGE (S08WN)
(1..B (¥PSD) CL.D (175P8D) CLE @75P50) CL.F (300PST) CL17S | CL2% | CLISO
% \ |7 | |nm | |nm (e |nm |we | F | R |
A 1625.6 1625.6 1625.6 — 15113 - 1562.1
B 38 | M9 | s08 | w9 | w1 | m — - ¥ - |
c 318 | &5 | s08 | @5 | w1 | s — — | 1365 — —
D 2 | 14 | w1 | 14 [ 12 | 1w — - | — —
E — — — — — — — — | 1365 — | 1905
F o | 23 | n2 | o | ue | am — R — —
G — — — — — — — — | s — | am
H — — — — — — — — — — —
1 _ _ _ _ — — — — — _ _
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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o LG E&C PIPING HANDBOOK I:"RI;VILI??(;CT 2002
1. DIMENSION TABLES PAGE - 69 OF 74
TROCaDCIPLINE | 1.3 PIPE,FITTING AND VALVE DIM. CHART '
5 4"(1 3 SODIJII)-BW DATE : DEC, 1995
13716 é‘lz%sff 852.2 F G 4115
6853 % Jﬂﬂ @L H tpt @
FEE 90 ELL 45 ELL SO+ELL
210 _1%05
910
. | RED.TEE & REDUCER
_é /ll |% Xd M T
'

D E N
SEr S e I
B3 5 o

80+2C WN SOHEC Mggsm WNHC
(UNIT : mm)

RATING  ASME B16.47 SERIES B{ WN ONLY } ASME B16:47 SERIES A(WN ONLY )
CL7S |CLIS0 |CL300 |CL600 [CL90O |CLISO | CLIOO CL.600 CL.900
NoO. RF | W | RF | RF | W | ¥ | ¥ | N | R |KF |F | N

A 1508 | 1549 | 1673 | 1778 — | 16828 1657.4 1778 —

B 82 | T4 | 1365 | 26 — |7 | 1524 | - |as9 | - - | -
E 1254 | 1619 | 197 | 356 | — |use | s | — [ 3ms | - - | -

G 218 | 219 | 297 | U — |en (B0 | - | a3 - - | -

1 — — — — — — — — — — — —
N — N — — I E— — — — R
RINGNO.| — - | - — — — = — _ _ — [
RATING AWWA C207 (SO ONLY) TAYLOR FORGE (S04WN)

CL.B (S0PSI) CLD(175PSI) CLE(275PST) CLF{30aPs) | CLAT5 | CL250 | CL3%0
RING |HUB |RING (HUB |RING |HUR |RING | HUB
NO. TYPE |TYPE |TYPE |TYPE |TYPE |TYPE |TYPE |TYPB | X o R

A 16828 16828 16828 — 1562.1 — | 16129

B M9 | M9 | M M9 | 953 | 762 — - % | - &

C M9 | &5 | M @5 | 953 | 111 — — | 1365 — | 2096

D 125 154 144 154 85 | — - | = — |

E — — — — — — — — | 135 — | 1968

F R T TR TR — - | zm — | ns

G — — — — — — — — | a4 — | 2054

H — — — — — — — — — — —

1 _ _ _ _ _ _ _ _ _ _ _

K — — — — — — — — — — —

N — — — — — — — — — — —
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@ cEesC

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)
PAGE : 70 OF 74

PIPING DISCIPLINE | ; 3 pIPE,FITTING AND VALVE DIM. CHART
PROCEDURE 56"(1 400]00]1])-BW DATE ; DEC. 1995
L2136
14224 S1427.4 283.8 F G 4261
7112 % _HEH @L @L
PIPE 45 HLL SO+ELL WN+ELL
A RED.TEE & REDUCER 79
4 M | M|T | S
I
D K N
=1 Tt
Eﬂa} H
\ MAX.1-12"
SOHRC SCHEC oo WNEC
(UNIT ; mm}
RATING] ASME 1647 SERIES B( WN ONLY ) ASME B1647 SERIES A(WN ONLY )
CL7 |cLiso |crL3o0 |cLsoo |cLsm |cLise CL.300 CLSN LS00
NO. R | RF | RF | RF | RKF | F | F | N | | R | R | R
A 1575 | 1600 | 1765 | 1854 — 11463 17082 18542 —
B %8 | 7 154 | 29 | — |1 1539 | — | 238 - - -
E 1349 | 1667 | 2683 | 3684 | — |286 | 2604 | — | 3683 — - —
G 06 | B0 | Ul | 2502 — |z | nv — | 02 - — —
] _ _ _ _ _ _ _ _ _ _ _ _
N —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
RINGNO.| — - | - — — — — _ _ _ — _
RATING AWWA C207 {SO ONLY) TAYLOR FORGE (SO&WN)
CLB (80PST) CLD{175PS]) CLE(275PSD) CL.F (300PSD) CL175 | CL2%0 | CL35
RNG |HUB |RING |HUB |RNG |HUB | RING | HUB
NO TYPE | TYPE |TYPE |TYPE |TYPE |Tvee |TveE |7TvPE | ®F RF RF
A —_ —_ —_ —_ —_ — —_
B — — — — —_— — — — — — —
c —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
D —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_
E — — R — — — — — — — —
F —_ —_ —_ —_ —_ —_ —_ —_ —_ —_ —_
G —_ — — — J— J— J— J— —_ —_ —
H — — R — — — — — — J— —
7 _ _ _ _ _ _ _ _ _ _ _
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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@ .G EscC

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-1L501
REV. 1 (OCT, 2002)
PAGE:71 OF 74

;;P[I)NC&%IPLM 1.3 PIPE,FITTING AND VALVE DIM. CHART
58"(1 450mm)—BW DATE : DEC, 1995
132003
413 S14T32 9153 F G 4267
| 7366 H tpL @L
PIFE 90 ELL 45 FLL SO+ELL WNHELL Q}
3125 124 L
Eus
&) | RED.TEE & REDUCER 73
H Xd M| T :‘ g ”//'
B e
PC
Q‘:ﬁ lﬂz’%‘ K ___‘ N __1
[ ——— -
-
= P E= e
\ MAX.1-12* %
SOHC WN SOHPC Bong — WNHC
(UNIT : mm)
RATING|  ASME B16.47 SERIES B{ WNONLY ) ASME RB16,47 SERIES A(WNONLY }
CL75 |CL150 | CL300 | CL600 | CL90O | CLI1%0 CL300 CL.60D CL.500
NO. RF | RF | RF | ¢ | ®F | RF | RF | R | ®F | N | KB | N
A 1626 | 1675 | 1821 | 1908 — | 18034 1759 1905 -
B 524 74.6 154 286 — | 1285 158.8 - 286 - - -
E 1381 | 1746 | 2746 | 37163 — |25 67 | — | 3762 — - —
G P48 | 2384 | 484 2580 | — |45 | :m — | 2586 - — -
I - - - - - - - - - - — -
N’ —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
RINGNO,| — - | - — — — — — — — — —
RATING AWWA C207{SOONLY ) TAYLOR FORGE (SOWN)
CL.B (80PSD CL.D (175FSD) CLE (27585)) CLF (300PST) CL175 | CL250 | CL350
RING |HUB |RING |HUB |RING |HUB | RING | HUB
NO. TYPE |TYPE |TYPE |TYPE |TYPE |TVPE |TvRE |TVPE | N RF RF
A — — — — — —
B —_ —_ —_ —_ — —_— —_— —_— — _ —_
c — — — — — — — — — — —
D —_ —_ —_ —_ —_ J— —_ —_ —_ —_ —_
E — — — — — — — — — — —
F — — — — — — — — — — —
G — — — — — J— — — — — —
H — — — — — — — — — — —
1 _ _ _ _ _ _ _ _ _ _ _
K — — — — — — — — — — —
N — — — — — — — — — — —
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® cEesc

PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)

PAGE :72 OF 74
PIPING DISCIPLINE | 1 3 pIPE FITTING AND VALVE DIM. CHART
PROCEDURE 60"(1 SOOmm)-BW DATE : DEC, 1995
L2286
524 8 9469 F G 457
) @ H % @L
FIPE 90°ELL 45 HLL SO+ELL WN+ELL ﬁ
23139 Y
Ea?s
| REDTEE & REDUCER 7
I, L
ey X | M| T .
S =2
rC
T 2] BT
[ ——— a
<
iz P e P
MAX.1-1/2"
SO+PC WN SOHPC oy HEC
(UNIT : mm)
RATING| ASME B1647 SERIES B{ WN ONLY ) ASME B16.47 SERIES A(WN ONLY)
CL75 |CL.150 | CL300 | CL6D | CL9M | CL.150 CL.300 CL.600 CL 900
NO. W |RF | R | X | RF | RF | F | M | | N | ¥ | N
A 1676 | 1726 | 1818 | 1994 — | 18542 1809.8 1999 -
B 556 | 762 | 1508 | 2398 | — (M8 [ 1636 | — | 2%8 - - -
E 145 | 1794 | 27115 | 3953 | — 208 |ama | — | %52 — - —
G U3 | 2465 | 2558 | 2681 — |26 | 255 — | 2681 - - —
] — - - — — - — - — - - —
N —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
RINGNO, | — i — — — — — — — — —
RATING AWWA C207 (SO ONLY) TAVLOR FORGE (SOEWN)
CL.B (S0PSTy CLD (175PST) CLE (275P5D) CLF (300PSD CL175 | CL250 | CL3s¢
RNG |HUB |RING |HUB |RING |HUB | RING | HUB
NO. TYPE |TYPE |TYPE |TYPE |TVPE |TVEE |TYPE |TvRE | X RF RF
A 18542 18542 185422 — 17145 — | 17683
B 38.1 3.1 512 | 31 %4 | 794 — — % | - |m%
C 38.1 699 | 512 | 699 | 984 1143 - - | 1492 — | 2159
D 128 160 147 160 188 204 — — 3 - 306
E — — — — — — — — | 461 — |2
F U4 | 2446 | M3 | 2446 | 414 | 490 — — | 2528 — |29
G — — — — - — — — | u: — | 2489
E — — — — — — — — —_ —_ —_
I _ _ _ _ _ _ _ _ _ _ _
K — — — — — — — — — — —
N — — — — — — — — — — —
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125146
676.4 516764 1416 F
8382 a
PIPE 0 ‘ELL 45 BLL SO+ELL

| RED.TEE & REDUCER
A S e

E

D K N
=] M T
# ¥ =)

5041C wN sz \MAKLIZ' Qe
(UNIT : mm) _
RATING|  ASME B16.47 SBRIES B WN ONLY ) ASME B16.47 SERTES A(WN ONLY )
CL75 |cLiso |cL3ee |cLeow |cLww |cLiso | cLaw CL.50 CL%0
NO. R | | R | | | | ¥ | | KR |0 | |
A — — — — — — — — —
B = — 1 _ — 1 R S — 1 _ N E—
B _ _ _ _ _ _ _ _ _ _ — _
G —_ —_ — — — — — — — —_ — _
I _ _ _ _ _ _ _ _ _ _ _ _
N _ I S — 1 — | = I — =
RINGNO.| — — | - — = — | = [ = — | _ I R
RATING AWWA C207 (SO ONLY ) TAYLORFORGE (SD4WN)
CLB (80PS)) CLD{175P8]) CLE (275PS]) CLF (300PSI) CLITS | cL20 | @30
v \|mr |nm | e | |ne e |tm | R | K| W
A 2032 2032 203 — 18669 | — | 1958
B 41} 381 6.5 38.1 108 85.7 — — iz 24 - 1016
c |43 |e9 |65 |[es |08 |mms | - — | 1148 — —
D | ! w |14 [0 [ | m — — |45 — -
B — — — — — — — — | 1588 — |29
F 46 | w5 |0 |25 | o3 | 1 — — | 2m — —
¢« | - |- [ —T-—T-—T-—T-"T--""Tun - |m
H — — — — — — — — — — —
I — — _ _ _ _ _ _ _ _ —
X _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)

PIPING DISCIPLINE | | 3 PIPE,FITTING AND VALVE DIM. CHART |/ 0E:74 OF 4
PROCEDURE ' ’ .
72"(1800mm)-BW DATE : DEC. 1995
4
828.8 éf" 3..3 11363 F
144 b‘
FIPB 90°ELL 45 HLL SO+ELL
3880 1607
-
4 | RED.TEE & REDUCER
D E K N
_CA——H ‘il;:‘ — T
4= e =
SOHIC WN SOHPC BOSS WNHC
(UNIT : mm)
RATING  ASME B16.47 SERIES B( WN ONLY ) ASME B16.47 SERTES A(WN ONLY )
CL75 | CL150 | CL300 | CL600 | CL900 | CL.150 CL.300 CL.600 CL50
NO. R | | R | | | |¥ | | KR | W | R |
A _ _ _ _ _ _ — J— —
B _ _ _ _ _ _ _ _ _ _ — J—
B _ _ _ _ _ _ _ _ _ _ — _
G — — — — — — — _ —_ —_ — —_
1 _ _ _ _ _ _ _ _ _ _ _ _
N — — I — I — — I — I —_ N
RINGNO.| — - | - - | - - | -1 = - | - - | -
RATING AWWA C207( SO ONLY) TAYLOR FORGE (BOAWN]
CL.B (R0PS]) CLD(175P8D) CLE {275P8]) CL.F (300PST) CLIT5 | CL250 | CL350
RNG |HUB |RING |HUB |RING | HUB | RING | HUB
NO. TYPE | TYPE |TYPE |TYPE |TYPE |TYPE |TYPE |TwE | X RE RF
A 1971 21971 21971 — 2032 — | 2182
B 44.5 381 66.7 38.1 1111 880 — — 2 21 — 1016
c |45 |9 |61 [es | ma | 1m — — | 2082 — —
D | 135 |10 | 157 | 160 | 200 |21 — — | — —
B — — — — — — — — |13 — | 286
F | %18 | 2903 | 2000 | 293 | 244 | 1960 _ — | 0% — —
¢ | - [ - [ - [—T1T=T=T-"T<=-"Tea [ - [=»n
H — — — — J— — — — — — —
I — — _ _ _ — — N _ — -
K _ _ _ _ _ _ _ _ _ _ _
N — — — — — — — — — — —
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1. DIMENSION TABLES

1.4 BOLT/NUT DIMENSION CHART
STUD BOLT/NUT FOR ASME,IPT/G,M/F,LJ)

PIPING HANDBOOK

PIPING DISCIPLINE
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@L.G E&C PIPING HANDBOOK LDP-L90L

1. DIMENSION TABLES REV. 1(0CT, 2002)

PIPING DISCIPLINE PAGE: 10F 3

PROCEDURE 1.7 LARGE DIAMETER FABRICATED FITTINGS | pate: pEC.. 1095
D1
3 ]
M
R e
—-
D Le | e |
90" ELBOW 45° ELBOW TEE
D :Im D | | E /_’!\
B R
] R
REDUCER CAP
1. Dimensions of Elbows & Caps
Unit : mm
_ Elbows Caps
N.O”“”.a‘ Outside Diameter Center-to-End Length
Pipe Size t Bevel D - - .
(NPS) a 90° Long Radius | 90° - Short Radius | 45° Long Radius E
A A B (Minimum)

50 1270.0 1905.0 1270.0 789.0 388.7
52 1320.8 1981.2 1320.8 820.5 406.4
%) 1371.6 2057.4 1371.6 852.2 419.3
56 1422.4 2133.6 1422.4 883.8 432.0
58 1473.2 2209.8 1473.2 915.3 444.7
60 1524.0 2286.0 1524.0 946.9 457.4
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1. DIMENSION TABLES REV. 1(0CT, 2002)

PIPING DISCIPLINE PAGE: 20F 3
PROCEDURE 1.7 LARGE DIAMETER FABRICATED FITTINGS | pate: pEC.. 1095
2. Dimensions of Tees
Unit : mm
Fl)\:cr))rgg}gle Outsdsa?éargeter at Center-to-End ggrgg:ile Outad;a[/)élargeter at Center-to-End

(NPS) Run Outlet RunC [ OutletM (NPS) Run Outlet RunC [OutletM
50 x 50 1270.0 1270.0 1346 939.8 56 x 56 1422.4 1422.4 1498 1041.4
50 x 48 1270.0 1219.2 1294 939.8 56 x 54 1422.4 1371.6 1447 1041.4
50 x 46 1270.0 1168.4 1245 939.8 56 x 52 1422.4 1320.8 1397 1041.4
50 x 44 1270.0 1117.6 1193 939.8 56 x 50 1422.4 1270.0 1346 1041.4
50 x 42 1270.0 1066.8 1143 939.8 56 x 48 1422.4 1219.2 1294 1041.4
50 x 40 1270.0 1016.0 1091 939.8 56 x 46 1422.4 1168.4 1245 1041.4
50 x 38 1270.0 965.2 1041 939.8 56 x 44 1422.4 1117.6 1193 1041.4
50 x 36 1270.0 914.4 989 939.8 56 x 42 1422.4 1066.8 1143 1041.4
50 x 34 1270.0 863.6 939 939.8 56 x 40 1422.4 1016.0 1091 1041.4
50 x 32 1270.0 812.8 888 939.8 56 x 38 1422.4 965.2 1041 1041.4
50x 30 1270.0 762.0 837 939.8 56 x 36 1422.4 914.4 989 1041.4
50 x 28 1270.0 711.2 786 939.8 56 x 34 1422.4 863.6 939 1041.4
50 x 26 1270.0 660.4 735 939.8

58 x 58 1473.2 1473.2 1549 1092.2
52 x 52 1320.8 1320.8 1397 977.9 58 x 56 1473.2 1422.4 1498 1092.2
52 x 50 1320.8 1270.0 1346 977.9 58 x 54 1473.2 1371.6 1447 1092.2
52 x 48 1320.8 1219.2 1294 977.9 58 x 52 1473.2 1320.8 1397 1092.2
52 x 46 1320.8 1168.4 1245 977.9 58 x 50 1473.2 1270.0 1346 1092.2
52 x 44 1320.8 1117.6 1193 977.9 58 x 48 1473.2 1219.2 1294 1092.2
52 x 42 1320.8 1066.8 1143 977.9 58 x 46 1473.2 1168.4 1245 1092.2
52 x 40 1320.8 1016.0 1091 977.9 58 x 44 1473.2 1117.6 1193 1092.2
52 x 38 1320.8 965.2 1041 977.9 58 x 42 1473.2 1066.8 1143 1092.2
52 x 36 1320.8 914.4 989 977.9 58 x 40 1473.2 1016.0 1091 1092.2
52 x 34 1320.8 863.6 939 977.9 58 x 38 1473.2 965.2 1041 1092.2
52 x 32 1320.8 812.8 888 977.9 58 x 36 1473.2 9144 989 1092.2
52 x 30 1320.8 762.0 837 977.9

60 x 60 1524.0 1524.0 1599 1143.0
54 x 54 1371.6 1371.6 1447 1016.0 60 x 58 1524.0 1473.2 1549 1143.0
54 x 52 1371.6 1320.8 1397 1016.0 60 x 56 1524.0 1422.4 1498 1143.0
54 x 50 1371.6 1270.0 1346 1016.0 60 x 54 1524.0 1371.6 1447 1143.0
54 x 48 1371.6 1219.2 1294 1016.0 60 x 52 1524.0 1320.8 1397 1143.0
54 x 46 1371.6 1168.4 1245 1016.0 60 x 50 1524.0 1270.0 1346 1143.0
54 x 44 1371.6 1117.6 1193 1016.0 60 x 48 1524.0 1219.2 1294 1143.0
54 x 42 1371.6 1066.8 1143 1016.0 60 x 46 1524.0 1168.4 1245 1143.0
54 x 40 1371.6 1016.0 1091 1016.0 60 x 44 1524.0 1117.6 1193 1143.0
54 x 38 1371.6 965.2 1041 1016.0 60 x 42 1524.0 1066.8 1143 1143.0
54 x 36 1371.6 914.4 989 1016.0 60 x 40 1524.0 1016.0 1091 1143.0
54x 34 1371.6 863.6 939 1016.0 60 x 38 1524.0 965.2 1041 1143.0
54 x 32 1371.6 812.8 888 1016.0
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1. DIMENSION TABLES REV. 1(0CT, 2002)

PIPING DISCIPLINE PAGE:30F 3
PROCEDURE 1.7 LARGE DIAMETER FABRICATED FITTINGS | pate: pEC. 1995
3. Dimensions of Reducers
Unit : mm
No_mi”al Pipe| Outside Diameter at Bevel End-to-End H No_minal Pipe| Outside Diameter at Bevel End-to-End H
Size(NPS) | LargeEnd D | Small End D1 Size(NPS) | LargeEnd D | Small End D1

50 x 48 1270.0 1219.2 1118 56 x 50 1422.4 1270.0 1270
50 x 46 1270.0 1168.4 1118 56 x 48 1422.4 1219.2 1270
50 x 44 1270.0 1117.6 1118 56 x 46 1422.4 1168.4 1270
50 x 42 1270.0 1066.8 1118 56 x 44 1422.4 1117.6 1270
50 x 40 1270.0 1016.0 1118 56 x 42 1422.4 1066.8 1270
50 x 38 1270.0 965.2 1118 56 x 40 1422.4 1016.0 1270
50 x 36 1270.0 914.4 1118 56 x 38 1422.4 965.2 1270
50x 34 1270.0 863.6 1118 56 x 36 1422.4 914.4 1270
50 x 32 1270.0 812.8 1118 56 x 34 1422.4 863.6 1270
50 x 30 1270.0 762.0 1118 56 x 32 1422.4 812.8 1270
50 x 28 1270.0 711.2 1118 56 x 30 1422.4 762.0 1270
50 x 26 1270.0 660.4 1118 56 x 28 1422.4 711.2 1270
52 x 50 1320.8 1270.0 1168 58 x 56 1473.2 1422.4 1321
52 x 48 1320.8 1219.2 1168 58 x 54 1473.2 1371.6 1321
52 x 46 1320.8 1168.4 1168 58 x 52 1473.2 1320.8 1321
52 x 44 1320.8 1117.6 1168 58 x 50 1473.2 1270.0 1321
52 x 42 1320.8 1066.8 1168 58 x 48 1473.2 1219.2 1321
52 x 40 1320.8 1016.0 1168 58 x 46 1473.2 1168.4 1321
52 x 38 1320.8 965.2 1168 58 x 44 1473.2 1117.6 1321
52 x 36 1320.8 914.4 1168 58 x 42 1473.2 1066.8 1321
52 x 34 1320.8 863.6 1168 58 x 40 1473.2 1016.0 1321
52x 32 1320.8 812.8 1168 58 x 38 1473.2 965.2 1321
52 x 30 1320.8 762.0 1168 58 x 36 1473.2 914.4 1321
52 x 28 1320.8 711.2 1168 58 x 34 1473.2 863.6 1321
52 x 26 1320.8 660.4 1168 58 x 32 1473.2 812.8 1321

58 x 30 1473.2 762.0 1321
54 x 52 1371.6 1320.8 1219
54 x 50 1371.6 1270.0 1219 60 x 58 1524.0 1473.2 1372
54 x 48 1371.6 1219.2 1219 60 x 56 1524.0 1422.4 1372
54 x 46 1371.6 1168.4 1219 60 x 54 1524.0 1371.6 1372
54 x 44 1371.6 1117.6 1219 60 x 52 1524.0 1320.8 1372
54 x 42 1371.6 1066.8 1219 60 x 50 1524.0 1270.0 1372
54 x 40 1371.6 1016.0 1219 60 x 48 1524.0 1219.2 1372
54 x 38 1371.6 965.2 1219 60 x 46 1524.0 1168.4 1372
54 x 36 1371.6 914.4 1219 60 x 44 1524.0 1117.6 1372
54 x 34 1371.6 863.6 1219 60 x 42 1524.0 1066.8 1372
54 x 32 1371.6 812.8 1219 60 x 40 1524.0 1016.0 1372
54 x 30 1371.6 762.0 1219 60 x 38 1524.0 965.2 1372
54 x 28 1371.6 711.2 1219 60 x 36 1524.0 914.4 1372

60 x 34 1524.0 863.6 1372
56 x 54 1422.4 1371.6 1270 60 x 32 1524.0 812.8 1372
56 x 52 1422.4 1320.8 1270 60 x 30 1524.0 762.0 1372
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1. DIMENSION TABLES PAGE:1 OF 1
PIPING DISCIPLINE 18 M B BOWS(45° :
PROCEDURE y TER WS(45" ) DATE : DEC. 1995
o
( 1.1/2 x NOMINAL PIPE SIZE)
45° MITERED ELBOW, 2 WELD
oadt : mm umit { o
PIPE PIFE
8IZE
R A B C R A B C
(NCH) NCH)
6 228.6 619 460 28.6 k' 12954 342.9 2572 175
8 3048 B2.6 60.3 381 36 13718 3635 273.1 1826
10 3£1.0 103.2 76.2 49.2 k. 1447.8 384.2 2873 192.1
12 457.2 1238 $4.1 58.7 40 15240 A48 3032 b1
14 5334 1413 1064 714 42 16002 239 319.] 212.7
16 609.6 1619 120.7 81.0 48 1828.8 4858 3Ks 2429
1R G858 1R2.6 1429 90.5 54 20574 446.1 ARG 1731
20 762.0 201.8 150.8 1016 60 22860 §06.4 4540 022
2 838.2 2203 166.7 1111 66 25148 666.8 500.1 1334
24 0144 2439 1826 120.7 T2 27432 727.1 545.1 k[t
2% 990.6 2619 196.9 131.8 8 29718 787.4 580 393.7
28 10668 2806 2127 141.2 84 32004 8493 §368 319
0 11430 012 270 150.E 90 YN0 909.6 8826 4540
32 12192 12319 2429 161.9
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o LG E&C PIPING HANDBOOK LDP-L501
REV. 1 (OCT, 2002)
1. DIMENSION TABLES )
PIPING DISC [PLINE 1.9 MITER ELBOWS(90° PAgE:T O 1
PROCEDURE . (90° ) DATE : DEC, 1995
unib:mm
PIFE
A B C A
3 114 04 61
4 152 | 12 81
6 2 | 190 123
8 ws | 4 163
10 81 | 36 | 204
12 W | | ms
14 2 | 4 | 286
A
16 610 | 508 327
8 | 6% | 5@ | Im ( || /\
Ll | _ —\
0 %2 | 631 48 C) m | o
2% 94 | 757 | am [
1143 w7 613 LE”' i A
)
% | 13 | w7 | ms ,ﬁ
arImE uSs
4 19 | 1515 | om0
4 | 281 | M4 | 1102 THREE WELD MITRE ELBOW
USB ONLY WHEN REQUIRED BY SPACE
60 286 | 18 | 1223 LIMITATIONS OR WHEN REQUIRED BY
PROCES® ENGINEERS FOR FLOW
7 | 23 | e | uw CONDITIONS.
109 Quality Speed Trust



@LG E&C PIPING HANDBOOK LDF’-L9?1 )
REV. 1 (OCT., 2002
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE: 10F 5
PROCEDURE 1.10 WELDOLET DATE : DEC., 1995
CORRELATION OF FITTINGS CLASSWITH SCHEDULE NUMBER OR
WALL DESIGNATION OF RUN PIPE CALCULATION OF RATINGS
Classof ! PipeWall for
Fitting Type Branch Size Rating Basis?
Standard Buttwelding NPS 1/8 - 24 Standard
Extrastrong Buttwelding NPS1/8— 24 Extra Strong
Schedule 160 Buttwelding NPS1/2-6 Schedule 160
3000 Threaded & Socketweld NPS1/8-4 Extra Strong
6000 Threaded & Socketweld NPS1/2-2 Schedule 160
Note:

1. The use of run or branch pipe wall thicknesses either thinner or thicker than shown in Table constitutes a deviation
from this standard and is provided by agreement between manufacturer and purchases.

R /

X : 1/18 MAX.

\/ r (1.6mm) X : 1/16 MAX.
y J (1.6mm)
Contour / Contour
Radius Run Radius Radius
Run Radius
CROTCH GAP SKIRT GAP
Fitting Consolidation Gap Allowance
STD-XS XXS
Outlet Run Pipe ND X Outlet Run Pipe ND X
ND min. max. (mm) ND min. max. (mm)
, 12 1 57 , 1 2 45
14 1.8 36’ 55 1z 2.1/2 o 37
12 34 .60 1 1LU4 42
3/8’ 1" 2 .56 34 1.1/2 3 .53
2.1/2 36" .55 3.1/ 24 43
34 1’ .73 1.1/4 1.1/2 .32
vz 1.14 212 .65 1’ 2 3.12 .60
3 36’ 59 4 24 58
1 37 112 47
. 1Ly4 1.12 37 ., 2 2.12 47
34 P 3.2 67 1.1/4 3 5’ 59
4 36" .69 6’ 24 .58
1y4 1.1/2 75 2 48
” 2 212 50 : 2.12 3 48
1 3 5 63 A s & 69
6’ 36" .68 g 24 .49
1.1/2 .95 2.1/ .79
2 212 .95 , "
14 3 7 64 > 3 & 79
ul i 5 8 -70
5 8 59 10 Pl 54
107 36’ .58 )
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@LG E&C PIPING HANDBOOK opim
PIPING DISCIPLINE 1 DIMENSION TABLES PAGE: 20F 5
PROCEDURE 110 WELDOLET DATE : DEC., 1995
STD-XS XXS
Outlet Run Pipe ND X Outlet Run Pipe ND X
ND min. max. (mm) ND min. max. (mm)
> .00 3 66
3.1/2 & 66
21/2 3 | 100 5 & 59
12 | 312 5 93 21/2 g 12 70
& 10° 69 14 16 16
12 36’ 59 18 20 10
2 o 07
2.1/2 66 )
z o 2 92
, , 5 & 92
e 3z & 66 3 g 12 | 105
5 6 58 : :
= > s 1 16 24
w e b 18 20 15
2 o 18
3 02 5 76
3.1/2 92 & 76
& 92 g 76
2.1/2 5 & 92 4 10:, % 'Zg
g 12 | 105 , , :
14 36’ 1.16 18 20 27
2 o 18
312 90
4 .90 *For more Detail, Refer to MSS SP-97
5 90
3 6 90
g 10° 90
12 18 93
20 3%’ 88
g 81
5 81
& 81
3.1/2 g 81
100 12 81
14 20 | 114
2 % | 115
5 1.06
& 1.06
o g 1.06
100 12 | 106
1 200 | 140
2 % | 115
& 79
g 79
10° 79
5 12 1 79
16' 200 | 133
2 W | 124
3 % | 035
g 112
10° 112
12 112
& 12 112
16° 18 | 112
20 o | 127
26’ % | 134
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@L.G E&C PIPING HANDBOOK LDP-L90L

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE: 30F 5

PROCEDURE 110 WELDOLET DATE : DEC., 1995

BRANCH OUTLET HEIGHT — BUTTWELDING, METRIC UNITS

_—1
i
e B
Unit : mm
OUTLET | OUTLET “A” (FACEOF FITTING TO CROTCH) ? “B” 9
DN NPS STD XS XXS STD XS YXS
RED. FULL RED. FULL RED. FULL

6 1/8 16 - 16 - - - - - -

8 1/4 16 - 16 - - - - - -
10 3/8 19 - 19 - - - - - -
15 1/2 19 19 19 19 28 28 34.9 34.9 349
20 3/4 2 2 2 22 32 32 445 445 44.5
25 1 27 27 27 27 33 3 %) %] 50.8
32 114 32 32 32 30 44 44 65.1 65.1 61.9
40 1.1/2 3 3 3 32 51 51 73 73 69.9
50 2 33 38 38 3 55 55 88.9 88.9 81
65 2.1/2 41 41 41 1 62 62 103.2 103.2 96.8
80 3 4 a4 4 4 73 73 122.2 122.2 120.7
0 3.1/2 48 51 48 51 - - - - -
100 4 51 51 51 51 84 84 152.4 152.4 152.4
125 5 57 57 57 57 A A 179.4 179.4 187.3
150 6 60 60 78 78 105 105 215.9 2254 | 220.7
200 8 70 70 9 9 - - 263.5 292.1 284.2
250 10 78 78 A 89 - - 322.3 323.9 312.7
300 12 86 86 103 100 - - 377.8 379.4 -
350 14 89 89 100 105 - - 409.6 431.8 -
400 16 A A 106 113 - - 463.6 466.7 -
450 18 97 103 111 119 - - 520.7 523.9 -
500 20 102 117 119 127 - - 5715 582.6 -
600 24 116 137 140 140 - - 689 708 -

Notes:
1) Tolerances: 1/8—-3/4 + 0.8mm
1-4 + 1.6mm

5-12 £ 3.2mm
14—-24 + 4.8mm
2) For more Detail, Refer to MSS SP-97.
3) TAEKWANG Manufacturer s Standard Dimensions.
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@LG E&C PIPING HANDBOOK LDP'L9?1 )
REV. 1 (OCT., 2002
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE: 4OF 5
PROCEDURE 110 WELDOLET DATE : DEC., 1995
BRANCH OUTLET HEIGHT — THREADED. METRIC UNITS
NPT THREADS PER Bl1.20.1
|
|
! A NOM
|
i
|
|
B
Unit : mm
“A" (FACE OF FITTING g
OUTLET DN OUTLET NPS TO CROTCH) 2)
3000 6000 3000 6000
6 1/8 19 - - -
8 1/4 19 - - -
10 3/8 21 - - -
15 1/2 25 32 349 445
20 3/4 27 37 445 50.8
25 1 33 40 54 61.9
32 1.1/4 33 41 65.1 69.9
40 1.1/2 35 43 73 82.6
50 2 33 52 88.9 103.2
65 2.1/2 46 - 103.2 -
80 3 51 - 122.2 -
100 4 57 - 152.4 -
Notes:

1) Tolerances: /8- 3/4 + 0.8mm

1-4 £ 1.6mm

2) For more Detail, Refer to MSS SP-97.

3) TAEKWANG Manufacturer s Standard Dimensions.
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@LG E&C

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
1.10 WELDOLET

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 5OF 5
DATE : DEC., 1995

BRANCH OUTLET — SOCKETWELDING, METRIC UNITS

|
Lo
il
l |
|
i
D
Unit : mm
“g “C" MAX.? “D" 9
OUTLET DN | OUTLET NPS
MIN.@ 3000 6000 3000 6000
6 U8 10 10 ] - -
8 U4 10 10 - ] -
10 3/8 10 13 - ] ]
15 12 10 16 24 349 445
20 3/4 13 16 25 44,5 50.8
25 1 13 2 29 54 619
2 114 13 2 30 65.1 69.9
40 1.1/2 13 24 2 73 826
50 2 16 24 37 88.9 103.2
65 2.1/2 16 25 ] 103.2 -
80 3 16 30 ] 1222 ]
100 4 19 30 ] 152.4 -

Notes:

1) “B” Socket minimum depths per ASME B 16.11
2) For more Detail, Refer to MSS SP-97.
3) TAEKWANG Manufacturer s Standard Dimensions.
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@L.G E&C PIPING HANDBOOK LDP-L90L

1. DIMENSION TABLES REV. 1(0CT, 2002)

PIPING DISCIPLINE PAGE: 10F 4

Free Float Steam Trap
: JH3X Screwed’ (mm)
Size L H H1 Weight(kg)
—15 130 133 82 3
o O | O 20
e 25 133 146 o1 3.1
*PT. Other Standards available.
L JH3X Socket Welded (mm)
Size L H H1 C D H | Weight(kg)
D 130 | 133 82 222 36 1 3
4 D%h 20 27.7
o> 14
TLV/L% 25 133 146 a1 345 4 3.1
JH3X Flanged’ (mm)
f Size L H H1 Weight(kg)
15 6
20 210 146 91 6.2
25 7.3
* JSA0K. Other Standards available.
Thermodynamic Steam Trap
L A46S/A46SR/A46SW Screwed! (mm)
w Size L H” H1™ oW Weight(kg)
+ 80 112 62 57 1.2
N —_—
o 25(25) | ssee) | 17azo) | P 1 1.4(1.6)
= “ () Model A46SW *PT, Other Standards available.
% **With optional BO2, add 22mm to H and H1
' ) A46S/A46SR/A46SW Socket Welded (mm)
. - - Weight
- Size | @D acC h L H H1 oW (kg)
15 30 22.2
2 % >77 3 80 112 62 57 1.2
25 44 34.5 88 ©2)) 69
. (88)] 117(120) 1.44(1.6)
o () Model A46SW **With optional BO2, add 22mm to H and H1
A46S/A46SR/A46SW Flanged' (mm)
Size L H” H1™ oW Weight(kg)
L 15 140 112 _ 4.1
| i | 20 165 4.5
25(25) 210 17(120) | 62) 57(67) 6.2(5.8)
SUEA (32 (210) ‘ (7.3)
j Ty I i (40) (120) 6 [ (89
(50) (220) (10)
% = () Model A46SW *JIS 40K RF, other Standards available.
L | **\With optional BO2, add 22mm to H and H1
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@LG E&C

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
1.11 STEAM TRAP(ARMSTRONG)

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 2 OF 4
DATE : DEC., 1995

Float & Thermostatic Steam Trap

Series J, F& T shown
Jand K SeriesTraps

—

Series K, F&T shown

Trap Series K
: . in mm in mm
Pipe Connection > 50 512 65
“B” 13-1/16 332 13-1/16 332
“C” (Width) 9-11/16 246 9-11/16 246
“D” 2-15/16 74.6 2-15/16 74.6
“H” 13-11/16 348 14-11/16 373
“M” 6-5/8 168 6-5/8 168
‘P’ 1-13/16 46 1-13/16 46
Weight Ib(kg) 80(36.3) 87(39.5)

Inverted Bucket Steam Traps

Model 421 Trap

-— G —

411G Bottom Inlet, Top Outlet Traps ; 421 Side Inlet, Side Outlet Traps
Add suffix “ CV” to trap number for internal check valve

Model 411G Trap

M odel No. Screwed or 411G 421
SW Model No. Flanged 411G-FW 421-FW
Pipe Connections uzm 34 1220 uzm 34 1r5n,n;o
“A” (Diameter) 6-5/16 160 8 203
“B” (Height,Screwed or SW)| 8-13/16 224 10-9/64 258
“BB” 13-15/16* 354* 11-3/4* 208*
“G’ (Body OD.) 4-1/16 103 3-7/8 98
“K” (CL outletto CL inlet) 3/4 19.0 - -
Number of Bolts 8 8
Weight Scr. Or SW Ib(kg) 25(11.3) 27-1/2(12.6)
Wight, Flanged Ib(kg) 35(15.9) 36(16.3)

*”BB” dimensions shown are for 3/4" conn., Class 900 flanged. Consult factory
for dimensions of models with other connection sizes and/or flanges.
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@LG E&C

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK

1. DIMENSION TABLES
1.11 STEAM TRAP(SPIRAX-SARCO)

LDP-L901
REV. 1 (OCT., 2002)
PAGE : 30F 4

DATE : DEC., 1995

TD 52M Thermodynamic Steam Trap

TD 42 Thermodynamic Steam Trap

Withdrawal Withdrawal Withdrawal Distance Withdrawal Distance
Distance Distance For Cap For Isotub
For Cap B For Isotub } B
t K L
H
! ; ;
H i i 7
f Yy
‘ 4 Y A 1
t 0
J
A I L
E — 1  —
Unit : mm, inch ) )
Withdrawal Distance
A B E H J K L For Screen
12LC 38 65 15 40 54 57 38 | 0.47kg Unit : mm
15 26 |059 | 16 21 23 15 | 170zs A B E G H (kg)
2LC 41 78 55 85 0.75
0.8
47 90 60 1.0
3/4 53 95 65 100 1.6
TD 32F Thermodynamic Steam Trap
° |
f ‘ ! FT14 Ball Float Steam Trap
H
M [
T L—f A
D
A I =
O c
E ¢
Y E
Unit : mm, inch
A B E G H J K L
41 | 150 | 55 80 40 57 57 38 |2.3kg Unit : mm
sLcl 18 |59 |22 |31 |16 | 22| 22|15 4.6lb A B C D E F (kg)
41 | 150 | 55 80 40 57 57 38 |2.4kg 1/2LC| 121 107 67 147 105 30 2.9
16 |59 |22 |31 16 | 22| 22 | 15 [53b 3/4 121 107 67 147 105 30 2.9
20 47 1150 | 60 95 40 63 57 38 |3.1kg
18 |59 |24 |37 16 | 25| 25 | 15 [6.9b
25 53 |160 [ 65 | 100 40 4.2kg
21 | 63 [25 | 39 1.6 9.3lb
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@L.G E&C PIPING HANDBOOK LDP-L90L

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE: 4 OF 4

PROCEDURE 1.11 STEAM TRAP(SPIRAX-SARCO) DATE : DEC., 1995

FT20/FT44 Ball Float Steam Trap

C—14 —
gy p
gi B
" [ 5 5 —

PN40 ANSI 300 ANSI 150

A A A c (kg)
15 150 209 203 80 80 215 120 10.8
20 150 209 205 80 80 225 120 10.8
25 160 212 208 115 85 282 170 15
40 230 327 321 130 115 337 200 33
50 230 320 313 141 123 347 200 43
Series 600 I nverted Bucket Steam Trap HM Inverted Bucket Steam Trap
i HagA Bla 7
C TEEalA| . .
—h-l E ri-— i.l_li_;"_-::‘! _‘—__ ."r"l = jl.
r i : o | | c
- ,,w‘” = B ! 3 _{
. , |
Q '\\t o : "| a2 1
# r—te |
r 55 | —— 7
| I = | NT_H_J - 3R
A T T || = . |
l'g_. | 4 ‘ | '—I \ |
-‘ L I_H'."--J_;f-"l. =
~ \-: e m— ?
L ; S5 s
PR A
- R s H o —a
A | B C D E A | AL| B C F G H
(kg) (kg)
15 | 270 | 185| 203 | 121 | 28 | 181 1/2-15 | 120 | 210 | 100 | 100 | 67 | 8 | 65 | 2.6
20 | 270|185 | 203 | 121 | 28 | 181 3/4-20 | 120 | 210 | 100 | 140 | 88 | 107 | 65 | 3.2
25 | 299 | 203| 229 | 130 | 36 | 295 1-25 | 180 | 230 | 160 | 160 | 145 | 120 | 8 | 8.8
40 | 401 | 248 | 305 | 168 | 45 | %0
50 | 443|301 330 | 213 | 52 | 794
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® GEscC PIPING HANDBOOK LDP-L501

REV. 1 (OCT, 2002)

1. DIMENSION TABLES
PIPING DISCIPLINE L12s n PAGE:1 OF 4
PROCEDURE ) TRAINE DATE : DEC. 1995
6004 Y-TYPE STRAINER
(CAST STEEL SW & SCRD)
L
SPIRAX SARCO | ARMSTRONG JEONG WOO
NOMSIZE | ™ (skv-3) (B1SW) aYFs)
mm |inch L H L H L H

15 | 12 110 52 55 68 10 60

34 120 64 106 78 95 75

130 70 127 80 120 55

112 | 200 o 160 122 150 130

2| 3| 0|8

2 200 bk 197 143 200 176

150# & 300# Y-TYPE STRAINER

(CAST STEAL)

mow. T TN

SPIRAX SARCO ARMSTRONG JEONG WOO
NOM.SIZE (SEY-4) (BIFL) {(IYFT)

150 300 150 300 150 300
mm |inch L H L H L H L H L H L H

15 | 172 | 208 52 (215 | 52 |175 | 68 |184 | 88 | 190 | 6D

20 | 34 (225 64 (235 | 64 | 187 | 75 |197 |75 | 240 [ 75
yil 1 | 240 70 (250 | 70 |216 | 89 | 226 | 8O | 240 | 95
40 | 1172 (325 90 |340 | S0 (260 | 122 (273 | 122 | 280 | 130
50 2 [330 | 93 (345 | 93 | 292 (143 |308 (143 | 340 | 176
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HAND LDP-L901
0 LG E&C PIPING BOOK REV. 1(OCT, 2002)
1. DIMENSION TABLES

PIPING DISCIPLINE L1328 R PAGE:2 OF 4
PROCEDURE ) TRAINE DATE : DEC. 1995
150# & 300# SO, RF Y-TYPE STRAINER
L
NOM.SIZE
mm inch L Ll H
FLOW,
T 25 1 270 195 276
@ 112 280 235 134
50 2 200 240 340
65 | 2172 320 271 354
80 3 320 205 440
100 4 400 345 496
125 5 450 91 | 566
150 6 430 430 624
200 3 580 512 746
250 10 680 617 292
200 12 800 77 | 1034
350 14 930 B4 | 1204
400 16 1000 877 | 1260
450 18 1100 958 | 1344
500 20 1140 | 1060 | 1444
NOTE : 600 24 1380 | 1224 | 1732

1. "L1" DIMENSION CAN BE CHANGED IN ACCORDANCE WITH THE REQUIREMENT FOR THE RATIOS OF
FILTERING AREA & OFEN AREA TO THE PIPE CROSS SECTION AREA.

150# & 300# SO, RF Y-TYPE STRAINER

(CAST STEEL & IRON)
SPIRAX SARCO ARMSTRONG JEONG WO
NOM.SIZE (SKY-2) (BIFL) (YCF)
L L L

H H H

mm [(inch [150%# |300% 150 | 3008 150# |300%

—

4 (L12 | 240 | 240 | 92 | - - - | 240 | 240 | 133
& s0 | 2 |260 |260 | 107 | - - - | 260 | 260 | 150
L | 65 (212 |20 [ 270 | 111 | - - - |27 | 270 | 150
80 | 3 | 200 | 360 | 145 | - - - | 200 | 200 | 244
100 | 4 |335 |410 | 195 | 422 | 438 | 273 | 335 | 335 | 289
150 | 6 | 520 |52 | 245 | 575 | 597 | 400 | 520 | 520 | 386
200 | 8 | 580 | 580 | 324 | - - - | 580 | 580 | 460
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@ PIPING HANDBOOK LDP-LS01
LG E&C REV. 1 (OCT, 2002)
1. DIMENSION TABLES ,
PIPING DISCIPLINE PAGE:3 OF 4
PROCEDURE 1.12 STRAINER DATE : DEC. 1995
FLAT TYPE
1504, 300, & 600# RING JOINT 1504 & 3004 RF
NOTE
STAMP SIZE &
PRESSURE
RATING

14GA. MILI} STEEL —

Al

PLATE PERFORATED
WITH 3men HOLES »
ON 4.5mm CTR'S .~ DIMAY
(14GA=2.032mm) \
1504 30G# DR I R 7 A —
&00# ANSI —IN
CARBON STEEL CENTER EXACTLY 14GA_ SHEET
STEEL
Bm R]NG SECAIIIDN n A_ A“ SECTIUN "A'A"
E DM 'A' P]PE D]M. [] AI
1504|3008 600 SIZE 1508 3004
2 74.6 714 2 102 108
I 106.4 112.7 2.2 121 127
4 1413 118.1 r 113 146
§" 185.7 2000 4 171 178
B 297 | 2584 & a5 | WM
8" 276 305
10 2064 3127 ™ ] %
| o 373l 3699 12 406 i)
14 3889 408 14" 448 483
16 4451 45338 15 sl 537
NOTES

1. ALL DIMENSIONS ARE GIVEN IN mm.
2. FLAT TYPE SHALL BE USED FOR VERY SHORT SUCTION LINER WHERE EXCESSIVE DEBRIS IS NOT EXPECTED.
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LDP-LS01
o LG E&C PIPING HANDBOOK REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE:4 OF 4
PIFING DISCIPLINE .
PROCEDURE 1.12 STRAINER DATE : DEC. 1995
CONICAL TYPE
150#, 300#, & 600# RING JOINT 150# & 3004 RF

NOTE
STAMP SIZB &

1504 300¥ OR 5004
ANSI[ CARBON STEEL

STD RING

HOLES ON 4.8mm CTR'S

DM, H

SECTION A-A"

SCHREDULB(RING JOINT)

DIMA’ DM

DIM 'H RATIO FACTOR #

B

0.73

125

150

1.75

746 (714 413

824

951

1143

1064 (1127 | 66.7

1715

2052

AUl

1413 [138.1 | B89

54

185.7 |200 | 1397

1683

418

T
2
g

0.7 (2588 | 1873

4763

5588

2
&

25

5842

2816

8
g

6385

8128

=
g
2

32

762

%017

Y
3
by
g

3536

1756

863.6

1016

GENERAL NOTES

1. DIMENSIONS "B & H” ARE BASED ON SCH 80 FTP'E.
2. DIMBNSIONS "B & H* FOR HEAVIER THAN SCH 80 FIFE WILL. HAVE TO EE CALCUTLATHD FER JOB REQUIREMENTS.

YRATIO=- ‘OFEN AREA IN PEREORATED METAL
INTERNAL AREA OF SCH 40 FIFE

1. DIMENSIONS ENCOMPASSED WITH A HEAVY LINE ARE LGEN STANDARD RECOMMENDATIONS
OTHER DIMENSION FOR OTHER RATIO FACTORS ARE TO BE USED ONLY WITH AFPROVAL.

4. ALL DIMENSIONS ARE GIVEN IN mm.

BTRAINER LOCATION

{IN LARGE PORTEIN
GF LINE BETWEEN
VALVE & PUMP)
SECTION ‘A-A
SCHEDULE(RING JOINT)
TUE|  DIMA' | DIM | DIM 9% RATIDFACTOR #
Kinch) 156 (300¢ (B (o075 |10 |125 | 150 |15
2 |12 | 108 (413 | 51 |70 (816 953 (1143
20/2) 121 | 127 | s4 | 70 953 1143 (1397 |177A
I (13 | 146 (667 |1006 [1334 [1705 |82 |2415
171 | 178 (889 | 127 (1715 (2159 | 254|348
6 | 219 | 248 [1397 |1715 |241.3 3048 [3683 [431A
B | 276 | 305 [1873 |ma3 [1112 (087 (4763 |ss88
10 | 337 | 359 | 235 (2794 |3W7.1 (4953 (SM42 (9gs
12 | 406 | 419 |2826 (3302 (4572 [s779 |moms (8128
14 | 443 | 483 (3112 3556 |%01.7 |G2R7 | 762 [9017
16 | 511 | 537 (31556 |406A (5652 (7176|8636 [1016
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@ LGEscC PIPING HANDBOOK S—

REV. 1(OCT, 2002)
PIPING DISCIPLINE 1. DIMENSION TABLES PAGE:1 OF 1

FROCEDURE 1.13 STUB END DATE : DEC, 1995

NOTEQ)
] %
.
® - 3
R S 77
F
(UNIT : mom)
NDOMINAL ANSILONG LENGTH MSS SHORT LENGTH 1 150
E 0D F G 0D |3 G oD F G
1n 213 762 Mo 213 0L us 2L1 50 35
3/4 266 762 49 188 S0k 419 212 50 43
1 34 101.6 0.8 3314 e uo Mo £ 51
L172 432 1014 T30 42 03 734 a4 5¢ 7
2 0.3 1524 2.1 60.3 63.5 92.1 60.5 65 92
212 TR 1524 148 10 63.5 1048 76.) &5 105
3 BES 1524 1274 889 63.5 1270 8.1 85 127
4 1143 1524 1512 1142 T6.2 1572 1143 T8 157
5 1413 ma 185.7 141.3 7621 1857 1398 75 186
& 16832 ma pik5 ) 1682 889 2159 1625 90 216
3 2190 ma ik 1199 10L.6 269.9 2143 100 21
10 no 25490 3239 210 121.0 9 2614 123 3
n ma 2540 3810 IR 1524 810 135 150 |
14 556 4.8 4128 3556 1524 4128 3556 150 413
16 4064 4.8 4699 4064 1524 469.9 4064 150 470
18 4572 4.8 534 4512 1524 5334 4512 130 583
20 5080 4.8 5842 5080 1524 3842 5020 130 ™
A 9.6 I8 6922 600.6 1524 2 609.6 150 692

Notes : (1) Dimensions are in millimeterm.
(2) Mininum lep tiickness stsll not be less than neminal
wall thickness,
{3) Relevant cod.
ASME : ASME B16.9
MBS :MSS Sp43
JPI : JPI-78-15
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REV. 1 (OCT, 2002)

PAGE:1 OF 1
DATE : DEC. 1995

LDP-L901

1. DIMENSION TABLES

PIPING HANDBOOK
1.14 RING JOINT WN FLANGES

PIPING DISCIPLINE
PROCEDURE
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@.G E&C PIPING HANDBOOK oot

1. DIMENSION TABLES REV. 1(OCT., 2002)
PIPING DISCIPLINE | 1.15 FIGURE-8 BLANK, PADDLE SPACER | PAGE:10F 4
PROCEDURE AND BLANK DATE: DEC., 1995

STAMP FLANGE SIZE, RATING, FACING
AND BLIND MATERIAL IN S5mm HIGH
LETTERS BOTH SIDE.

NOTE 1

._._(,___

A
¢ ]
B
,| L w
/i 1
\NOTE 2
FIGURE-8 BLANK FIGURE-8 BLANK
FOR RF' FLANGE FOR FEMALE RJ FLANGE

0
30 50 B

NUTE 4

T ==} Ty ==

PADDLE BLANK PADDLE SPACER

Notes:

1) Hole size(where required due to spacing) shall be the same as the flanged bolt hole, and located such that it will not
interfere with bolting between two flanges.

2) The thickness of the web(or tie bar) dimension Wt shall be 0.25 in. minimum, except when T is less than 0.25 in., Wt
shall be equal T (see ASME B16.48 para 3.1)

3) Followings shall be marked by punching on handle of all spacer and blank with Smm(min.) letters:
- stamped “ SPACER” or “BLANK”"
- Nominal size (example: 26”)
- Flange rating (example : CL.150)

Material designation (example : A515-70)

- Thickness (example : 35mm)

4) A hole of 10mm Diashall be drilled as an identification-mark for spacer.
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@LG E&C PIPING HANDBOOK  OPLsoL
1. DIMENSION TABLES REV. 1(OCT., 2002)
PIPING DISCIPLINE 1.15 FIGURE-8 BLANK, PADDLE SPACER PAGE: 2 OF 4
PROCEDURE AND BLANK DATE : DEC., 1995
1) ASME B16.5 RF FLANGE
Size Class 150 Raised Face Class 300 Raised Face Class 600 Raised Face
(NPS)[ B 0 A L T W B 0 A L T W B 0 A L T W
1/2 16| 44| 60| - 3| 38| 16| 51| 67] - 6| 38| 16| 51| 67| - 6| 38
3/4 21| 54| 70| - 3| 38| 21| 64| 83| - 6| 38| 21| 64| 83| - 6| 38
1 27| 64| 79| - 3| 38| 27| 70| 89| - 6| 38| 27| 70| 89| - 6| 57
114 42| 73| 89| - 6] 38| 42| 79| 99| - 6/ 38| 37 79| 99| - 10| 57
1.1/2| 48| 83| 99| - 6| 38| 48| 92| 14| - 6 51| 43| 92| 14| - 10| 67
2 60| 102| 121 - 6| 51| 60| 108| 127 - 10| 51| 55| 108| 127| - 10| 57
21/2| 73| 121| 140]| - 6] 51| 73| 127| 149| - 10| 64| 67| 127| 149| - 13| 67
3 89| 133| 152| - 6| 64| 89| 146| 168| - 10| 64| 83| 146| 168]| - 13| 67
3.1/2| 102| 159| 178]| - 10| 64| 102| 162| 184 - 13| 64| 96| 159| 184| - 16| 76
4 14| 171| 191]| - 10| 64| 114| 178 200| - 13| 64| 108| 191| 216| - 16| 76
5 141| 194| 216| - 10| 76| 141| 213| 235| - 16| 76| 135| 238| 267| - 19| 86
6 168| 219| 241| - 13| 76| 168| 248| 270| - 16| 76| 162| 264| 292| - 22| 86
8 219| 276| 298| - 13| 76| 219| 305| 330| - 22| 89| 212| 318| 349| - 28| 95
10 273 | 337| 362| - 16| 102| 273| 359| 387| - 25| 102| 265| 397| - 175| 35| 100
12 24| 406| 432 - 19| 102| 324| 419| - 170| 28| 100| 315| 454| - 175| 41| 100
14 356 | 448 - 170| 19| 100| 356| 483| - 170| 32| 100| 346| 489| - 180| 44| 100
16 406 | 511 - 170| 22| 100| 406| 536| - 175| 38| 100| 397| 562 - 180| 51| 100
18 457 | 546 - 170| 25| 100| 457 | 594| - 180| 41| 100| 448| 610| - 185| 54| 100
20 508| 603 - 175| 28| 100| 508| 651| - 185| 44| 100| 497| 679| - 190| 64| 100
24 610| 714| - 175 32| 100| 610| 772| - 190| 51| 100| 597| 787| - 200| 73| 100
Size Class 900 Raised Face Class 1500 Raised Face Class 2500 Raised Face
(NPS)| B 0 A|lL| T W B 0 A L T w B 0 A L T |w
1/2 16| 60| 83] - 6] 38| 16| 60| 83| - 6] 38| 16| 67| 89| - 10| 38
3/4 21| 67| 89| - 6| 41| 22| 67| 89| - 10| 41| 21| 73| 95| - 10| 41
1 27| 76| 102] - 6| 57| 27| 76| 102 - 10| 64| 27| 83| 108| - 10| 64
114 37| 8| 111] - 10/ 57| 35| 86| 111| - 10| 64| 35| 102| 130| - 13| 64
112 | 43| 95| 124| - 10| 67| 4| 95| 111 - 13| 70| 41| 114| 146| - 16| 70
2 55| 140| 165] - 13| 57| 53| 140| 165| - 13| 70| 53| 143| 171| - 16| 70
2.1/2 67| 162| 191] - 13| 67| 63| 162 191| - 16| 76| 63| 165| 197| - 19| 76
3 83| 165| 191 - 16| 67| 78| 171| 203| - 19| 76| 78| 194| 229| - 22| 76
4 108| 203| 235| - 19| 76| 102| 206| 241| - 22| 89| 102| 232 273| - 28| 89
5 135| 244| 279] - 22| 86| 128| 251| 292| - 28| 89| 128| 276| 324| - 35| 89
6 162| 286| 318] - 25| 86| 154| 279| 318| - 35| 89| 154| 314| - 205| 41|100
8 212| 356| - |180| 35| 100| 203| 349| - 185| 41| 100| 198| 384| - 205| 54|100
10 265| 432 - 180 41| 100| 255| 432| - 195| 51| 100| 248| 473| - 220| 67]|120
12 315| 495| - |180| 48| 100| 303| 518| - 200 60| 100| 289| 546 - 230| 79|140
14 346| 518| - |180| 54| 100| 333| 575| - 210 67| 120| - - - - - -
16 397| 572| - |185] 60| 100| 381| 638] - 215| 76| 120| - - - - - -
18 448| 635 - |195| 67| 100| 429| 702| - 225 86| 140| - - - - - -
20 497 695 - |200| 73| 120| 478| 752 - 235 95| 160| - - - - - -
24 507| 835| - |225| 89| 140| 575| 899 - 255 111| 160| - - - - - -
Notes :

1) All dimensions shown in thetable arein millimeter, except nominal pipesize.
2) Bold letters are based on ASME B16.48.
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2) ASME B16.5 FEMALE RJ FLANGES

Size Class 150 Ring Joint Class 300 Ring Joint Class 600 Ring Joint
(NPS)| B 0 A C T | W B 0 A C T W B 0 A C T W
1/2 - - - - - - 21 51 67| - 16 38 21 51 67| - 19 38
3/4 - - - - - - 27 64 83| - 19 44 27 64 83| - 22 44
1 34 64 79| - 19 51 34 70 89| - 19 51 34 70 89| - 22 51
1.1/4 42 73 89| - 19 51 42 79 9| - 22 51 42 79 9| - 22 51
1.1/2 48 83 9| - 19 57 48 90| 114| - 22 57 48 90| 114 - 22 57
2 60| 102 121| - 19 57 60| 108 127 | - 25 57 60| 108 | 127| - 28 57
2.1/2 73| 121 140]| - 22 57 73| 127 149 - 28 57 73| 127 149| - 32 57
3 89| 133 152| - 22 64 89| 146| 168| - 28 57 89| 146 168| - 32 57
3.1/2| 102| 154 | 178| - 22 64| 102 159| 184 | - 28 64| 102 159 | 184( - 35 64
4 114 171 191| - 22 64| 114| 175| 200| - 32 64| 114 175| 216 - 35 64
5 141| 194 225| - 25 70| 141| 210| 235| - 35 70| 141 210| 267 - 38 70
6 168| 219 241| - 25 83| 168| 241| 270| - 35 83| 168 241| 292 - 44 83
8 219 273| 298| - 28 95| 219 302| 330| - 41 95| 219 302| 349 - 51 95
10 273 330| 362| - 32| 102 273| 356 387 | - 44 102 273 356| - 165 57| 100
12 324 406 | 432| - 35| 121 324| 413 - 160 51| 100 324| 413| - 165 64| 100
14 356| 425| - 160 35| 100| 356| 457( - 160 54| 100 356| 457 - 170 67| 100
16 406| 483| - 160 38| 100| 406| 508| - 165 57| 100 406| 508| - 170 73| 100
18 457 | 546| - 160 41| 100| 457| 575| - 170 60| 100 457| 575| - 175 79| 100
20 508 597 | - 165 41| 100| 508| 635( - 175 70| 100( 508| 635| - 180 89| 100
24 610 711| - 165 48| 100| 610| 749 - 180 79| 100 610| 749| - 190| 105 100
Size Class 900 Ring Joint Class 1500 Ring Joint Class 2500 Ring Joint
NPS)l B | o | A | C Tlw]|B|O]|]A]|C T|lw|B|]O|]A]C T | W
1/2 21 60 83| - 22 38 21 60 83| - 22 38 21 65 89| - 25 38
3/4 27 67 89| - 22 44 27 67 89| - 25 44 27 73 95| - 28 44
1 34 71| 102 - 22 51 34 71| 102 - 25 54 34 83| 108 - 28 54
1.1/4 42 81| 111 - 25 51 42 81| 111 - 25 54 42| 102| 130 - 35 54
1.1/2 48 92| 124 - 25 64 48 92| 124 - 28 57 48| 114| 146| - 38 60
2 60| 124 165| - 32 51 60| 124 165| - 35 54 60| 133 171| - 41 57
2.1/2 73| 137 191| - 35 67 73] 137 191| - 38 57 73| 149| 197| - 48 60
3 89| 155( 191| - 35 67 89| 168| 203| - 44 73 89| 168 | 229| - 51 76
4 114| 181 235| - 41 73| 114 202| 241| - 48 76| 114 203 | 273 - 64 83
5 141 216 279| - 44 73| 141| 229| 292| - 54 76| 141 241| 324| - 73 89
6 168| 241 318| - 48 73| 168| 248| 318 60 79| 168 279| - 195 83| 100
8 219 308 | - 170 57| 100 219| 318 - 175 73| 100 219| 340| - 195 99| 100
10 273| 362 | - 170 100| 273 371| - 185 83| 100 273| 425| - 210| 117 120
12 324 419| - 170 73] 100 324 | 438 - 190| 102 | 100| 324 | 495( - 220 | 133 140
14 356 467 | - 170 83| 100 356 | 489 - 200 111| 120| - - - - - -
16 406| 524| - 175 92| 100| 406| 546 - 205| 124| 120| - - - - - -
18 457| 594 | - 185| 102 100| 457| 613| - 215 133| 140| - - - - - -
20 508 648| - 190| 111 120| 508| 673| - 225 143| 160| - - - - - -
24 610 772| - 215| 133| 140| 610 794| - 245 168| 160| - - - - - -
Notes :

1) All dimensions shown in the table arein millimeter, except nominal pipesize.
2) Bold letters are based on ASME B16.48.
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3) ASME B16.47 RF FLANGE

] Class 150 Raised Face
(3';; ASME B16.47 SERIESA ASME B16.47 SERIES B
B o) L T W B o) L T w
26 640 771 200 110 640 722 180 80
28 690 828 200 110 690 772 180 80
30 740 879 200 110 740 823 180 80
2 790 936 210 110 790 877 180 80
34 845 987 210 110 845 931 185 9
36 895 1044 210 110 895 984 185 9
38 945 1108 215 120 945 1041 190 9
40 995 1159 215 120 995 1002 190 9
42 1045 1216 215 P 120 1045 1143 190 P 2
44 1090 1273 215 > 120 1090 1193 190 > 90
46 1140 1324 215 120 1140 1252 195 110
48 1195 1381 215 120 1195 1303 195 110
50 1245 1431 220 120 1245 1354 195 110
52 1295 1488 220 120 1295 1404 195 110
54 1345 1546 220 130 1345 1460 195 110
56 1395 1603 220 130 1395 1511 195 110
58 1445 1660 220 130 1445 1576 200 120
60 1500 1711 220 130 1500 1627 200 120
) Class 300 Raised Face
(S;Z) ASME B16.47 SERIESA ASME B16.47 SERIESB
B o) L T W B 0 L T w
26 635 831 220 120 635 768 200 2
28 685 895 220 120 685 822 200 2
30 736 949 220 120 736 882 205 9
R 787 1003 225 130 787 936 210 100
34 835 1054 225 130 835 990 210 100
36 835 1114 230 130 885 1044 215 110
38 936 1051 210 120 936 1095 215 110
40 087 1111 215 120 987 1146 215 110
42 | 1035 | 1162 215 P 120 1035 | 119 220 P 110
44 1085 1215 220 S 130 1085 1247 220 S 110
46 1133 1270 225 150 1133 1314 225 120
48 1184 1320 225 150 1184 1365 225 120
50 1235 1374 230 150 1235 1416 225 120
52 1285 1425 230 150 1285 1466 225 120
54 1336 1488 235 170 1336 1527 225 120
56 1387 1539 235 170 1387 1590 240 140
58 1438 1590 235 170 1438 1652 240 140
60 1489 1641 235 170 1489 1703 240 140
Notes :

1) Thickness of paddle blank & spacer shall be calculated as per design condition of project.
2) All dimensions shown inthetable arein millimeter, except nominal pipesize.
3) All dimensions shown in the table are based onpara 304.5.3 of ASME B31.3
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PAGE:1 OF 1

3/4" NPT Pes ASME B1.20:1

\ /_ SEE NOTE 3|
™~
\ d ) o
+ |+ E = \—f J
z I
L 8EE NOTE 3
V4" SW pes ASMBH1G.11
TYPFE 1 SECTION "X-X"
{FOR USE WITH RATSED FACE FLANGES)
4" CONNECTION,
VALVE PIEE AND MLUG
CONFGRMING TO THE
BAFETY VALVE S PLICABLY WPING NOTES
\ SPECIFICATION. 1. OUTSIDE DIAMETERS AND DRILLING
DIMENSIONS FOR TVPE 2 DRIP RINGS SHAIL
T BE [N ACCORDANCE WITH ANSI B16.5 FOR
{ FLANGES OF BQUIVALENT SIZB AND RATING.
é 2 PIPE CONNECTION TO BE SPECIFIED EITHER
3/4* SOOKET WELD AS SHOWN OR DRILLED
AND TAPPED /4° NPT.
3. UNLESS OTHERWISE SURFACE
FINISH OF GASKET CONTACT FACE SHALL RE
DRIF RING SERRATED FINISH WITH 1254 in. AARH TO
250u in. AARH.(ROR OF TERM
AARH, REFER TO ASME B15.5)
. WHEN VALVES ARE LOCATFED OGN BOTH SIDRES
SEE NOTE 1 OF A DRIP RING THEY SBHALL BE RADIALLY
OFFSET TO CLEARANCE OF VALVE
TYPICAL ASSEMBLY TYPE 2 HANDWHEEL 8.
(FOR'USE WITHFLAT FACE FLANGES)
{UNIPzx)
NOMINALl  CLASS 150 CLASS 300 CLASS 500 CLASS %00 CLASB 1500
PIPE BIZE
(NPS) A B A B A B A B A B
Y] 21 7] 20 [ 21 7} 21 &7 20 &7
1 % 7] % T0 2% 70 2 76 pr] 7
L2 I 82 9 2 49 ) 4 9% r] 35
2 2 102 [] 108 [7] 108 (] 140 2 140
210 75 121 73 17 75 120 75 162
3 ] 1533 9] 146 9l 145 9l 165
4 116 171 116 178 116 191 116 pIE)
5 17 219 17 248 17 264 m 286
[ 21 276 221 05 21 3R 21 356
10 % 37 % 1% 276 197 276 432
12 127 06 37 49 327 454 327 95
14 R 4% 5% T3] 1% 489 359 51%
16 a0 11 410 336 41D 562 410 572
18 M 546 T 594 T 610 169 635
2 T) 603 s1a 651 i3 &
24 616 714 616 b7 616 787
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DATE : DEC., 1995

DRILL AND TAF
FLANGE FOR

DIMENSION EQUALS
DIA. OF JACK

JACK SCREW ¥ SCREW T BLIND
SN SSSS
- < ~
1) Jack Screw Flange(for RF/FF)
PIPE RATING
SIZE 150# RF/FF | 300# RF 600# RF 900# RF 1500# RF 2500# RF
(inch) JACK SCREW SIZE
1.1/2
2 SEE NOTE 1 SEE NOTE 1 SEE NOTE 1 SEE NOTE 1 SEENOTE 1 SEENOTE 1
3 U5/8 x 120 U3/4 x 145
4 U3/4x 110 U3/4 x 115 U3/4 x 130 U3/4 x 160
6 U5/8 x 70 U3/4 x 85 U3/4 x 120 U3/4 x 135 U3/4 x 170 U3/4 x 205
8 U3/4x 75 U3/4x 95 U3/4 x 140 U3/4 x 155 U3/4 x 190 U3/4x 240
10 U3/4 x 80 U3/4 x 105 U3/4 x 150 U3/4 x 165 U7/8x 220 U7/8 x 290
12 U3/4 x 85 U3/4x 110 U3/4x 160 U7/8x 185 U7/8x 245 U7/8 x 325
14 U3/4 x 90 U7/8x 120 uU7/8 x 170 U7/8 x 200 U7/8x 260 -
16 U7/8x 95 U7/8 x 130 U7/8 x 185 U7/8x 210 U1 x 290 -
18 U7/8x 105 U7/8 x 140 U7/8 x 195 Ul x 230 Ul x 315 -
20 U7/8x 110 Ulx 145 Ulx 215 Ul x 245 U1 x 340 -
24 Ul x120 Ulx 160 Ulx 240 Ul x 290 U1.1/8 x 380 -
26 U3/4 x Note4 Ul x Note 4 - - - -
28 U3/4 x Note4 Ul x Note 4 - - - -
30 U3/4 x Note4 Ul x Note 4 - - - -
32 U3/4 x Note4 Ul x Note 4 - - - -
A U7/8x Note 4 Ul x Note 4 - - - -
36 U7/8x Note 4 Ul x Note 4 - - - -
33 Ul x Note 4 U1.1/8 x Note 4 - - - -
40 Ul x Note 4 U1.1/8 x Note 4 - - - -
a2 Ul x Note 4 U1.1/8 x Note 4 - - - -
44 Ul x Note 4 U1.1/8 x Note 4 - - - -
46 Ul x Note 4 U1.1/8 x Note 4 - - - -
48 Ul x Note 4 U1.1/8 x Note 4 - - - -
50 U1.1/8 x Note4 | Ul.1/4 x Note 4 - - - -
52 U1.1/8 x Note4 | Ul1.1/4 x Note 4 - - - -
54 U1.1/8 x Note4 | Ul.1/4 x Note 4 - - - -
56 U1.1/8 x Note4 | Ul.1/4 x Note 4 - - - -
58 U1.1/8 x Note4 | Ul.1/4 x Note 4 - - - -
60 Ul.1/4 x Note4 | UL1.1/4 x Note 4 - - - -
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2) Jack Screw Flange(for RJ)

PIPE RATING

SIZE 1504R ) 300# RJ 600# RJ 900# RJ 15004 RJ 25004 RJ

(inch) JACK SCREW SIZE

112 US/8 x 85 US/8 x 95 US/8 x 95 U5/8 x 115 US/8 x 115 U3/4 x 140
2 US/8 x 90 U5/8 x 105 U5/8 x 105 U3/4 x 140 U3/4 x 140 U3/4 x 150
3 U3/4 x 95 U3/4 x 115 U3/4 x 115 U3/4 x 140 U3/4 x 160 U3/4 x 180
4 U3/4 x 100 U3/4 x 125 U3/4 x 140 U3/4 x 150 U3/4 x 165 U3/4 x 210
6 U3/4 x 110 U3/4 x 140 U3/4 x 160 U3/4x 175 Ulx 215 UL x 265
8 U3/4 x 120 U3/4 x 150 U3/4x 180 U3/4 x 190 UL x 255 UL x 350
10 U7/8 x 125 U7/8x 160 U7/8 x 190 U3/4 x 205 UL.1/8 x 275 UL.1/8 x 375
12 U7/8x 135 U7/8x 170 U7/8 x 205 U7/8 x 220 UL.1/8 x 330 UL.1/8 x 410
14 U7/8x 145 U7/8x 180 U7/8 x 210 U7/8 x 250 UL.1/4 x 355 -
16 U7/8x 150 U7/8 x 185 U7/8 x 225 U7/8 x 270 UL.1/4 x 405 -
18 U7/8x 160 U7/8 x 195 U7/8 x 240 U7/8 x 300 - -
20 Ulx 165 ULx 210 U7/8 x 260 U7/8x 315 - -
24 Ulx 180 UL x 230 UL.1/8 x 295 UL.1/8 x 380 - -

Notes:

1) When jack screws are not listed in the table, flange spreaders shall be used.
2) Jack screws shall be set screw M.S.T threaded full length. Jack screwsto be 180 deg apart.
3) Fabricator shall locate and install jack screws where noted on the piping isometric and in accordance with this drawing.

4) For 26" & larger, length of jack screw bolts shall be calculated as per thickness of paddle spacer & blank.

5) Jack screw bolt shall be Hex. cap screws bolts as per ASME B18.2.1.
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PROCEDURE 1.18 BALL, PLUG AND BUTTERFLY VALVE | paTE. DEC. 1995

1. Ball Valve(ASME B 16.10)

Face-to-Face Dimensions

Unit : mm
Valve Sizes Class 150 Class 300 Class600 | Class900 | Class 1500 | Class 2500

(NPS) Long Short Long Short Long Long Long Long
12 108 108 140 140 165 - - -
3/4 117 117 152 152 190 - - -
1 127 127 165 165 216 254 - -
1.1/2 165 165 190 190 241 305 - -

2 178 178 216 216 292 368 368 451

212 190 190 241 241 330 419 419 508

3 203 203 282 282 356 381 470 578

4 229 229 305 305 432 457 546 673

6 394 267 403 403 559 610 705 914

8 457 292 502 419 660 737 832 1022

10 533 330 568 457 787 838 991 1270

12 610 356 648 502 838 965 1130 1422
14 686 381 762 572 889 1029 1257 -
16 762 406 838 610 991 1130 1384 -
18 864 - 914 660 1092 1219 - -
20 914 - 991 711 1194 1321 - -
2 - - 1092 - 1295 - - -
24 1067 - 1143 813 1397 1549 - -
26 - - 1245 - 1448 - - -
28 - - 1346 - 1549 - - -
30 - - 1397 - 1651 - - -
32 - - 1524 - 177879 - - -
A - - 1626 - 1930 Y - - -
36 - - 1727 - 2083 7Y - - -

Note:
1) Double Disc and Conduit only
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PROCEDURE 1.18 BALL, PLUG AND BUTTERFLY VALVE | paTE. DEC. 1995

2. Plug Valve(ASME B 16.10)

Face-to-Face Dimensions

Unit : mm
Valve Sizes Class 150 Class 300 Class600 | Class900 | Class 1500 | Class 2500
(NPS) Regular Short Regular Short Regular | Regular | Regular | Regular
1 - 140 - - 216 254 254 308
1.1/2 - 165 - - 241 305 305 384
2 - 178 - 159 292 368 368 451
2.1/2 - 190 - 190 330 419 419 508
3 - 203 - 267 356 381 470 578
4 305 229 - 305 432 - 546 673
6 394 267 403 330 559 610 705 914
8 457 292 502 356 660 737 832 1022
10 533 330 568 457 787 838 991 1270
12 610 356 711 521 838 965 1130 1422
14 686 - 762 559 889 - - -
16 762 - 838 635 991 - - -
18 864 - 914 - - - - -
20 914 - 901 - - - - -
2 - - 1092 - - - - -
24 1067 - 1143 - - - - -
26 - - 1245 - - - - -
28 - - 1346 - - - - -
30 - - 1397 - - - - -
2 - ] 1524 - - - - -
% - - 1626 - - - - -
36 - - 1727 - - - - -

3. Butterfly Valve(API 609)

1) Category A : Manufacture’ srated cold working pressure(CWP) butterfly valves, usually with a concentric disc and
seat configuration. Sizes covered are NPS 2 to NPS 48 for valves having ASME Class 125 or Class
150 flange bolting patterns.

Lug-and Wafer-Type

Unit : mm

. Face-to-Face . Face-to-Face

Valve Sizes(NPS) Dimensions Valve Sizes(NPS) Dimensions
2 43 14 78
2.1/2 46 16 102
3 46 18 114
4 52 20 127
5 56 24 154
6 56 30 165
8 60 36 200
10 68 42 251
12 78 48 276

Note : The dimensions listed for NPS 2-24 apply to valves for installation between ASME Class 125 or 150 flanges.
NPS 30-48 are limited to installation between ASME Class 125 and 150 Flanges, or MSS SP-44 Class 150 flanges.
These dimensions are across Body Flats(Metal-to-Metal)
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PROCEDURE 1.18 BALL, PLUG AND BUTTERFLY VALVE | paTE. DEC. 1995

2) Category B : Pressure-temperature rated butterfly valves that have an offset seat and either an eccentric or concentric
disc configuration. These valves may have a seat rating less than the body rating. Sizes covered are NPS
3 toNPS 24 for Classes 150, 300, and 600.

Face-to-Face Dimensions

Unit : mm
Valve Class 150 Class 300 Class 600
Sizes Lug-and Double Flanged Lug-and Double Flanged Lug-and Double Flanged
(NPS) \wafer-Type”| Long? | Short? | Wafer-Type | Long Short | Wafer-Type| Long | Short

3 48 203 114 48 282 - A 356 -

4 54 229 127 54 305 - 64 432 -

6 57 267 140 59 403 - 78 559 -

8 64 292 152 73 419 - 102 660 -
10 71 330 165 83 457 - 117 787 -
12 81 356 178 92 502 - 140 838 -
14 92 381 190 117 762 - 155 889 -
16 102 406 216 133 838 - 178 991 -
18 114 432 222 149 914 - 200 1092 -
20 127 457 229 159 991 - 216 1194 -
24 154 508 267 181 1143 - 232 1397 -

Notes:

1) The Dimensionslisted are Valve Metal-to-Metal Dimensions.
2) The Dimensions listed agreed with ASME B16.10 for flanged Gate Valves.
3) The Dimensions listed agreed with 1SO 5752 Basic Series 13.0.
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1. DIMENSION TABLES PAGE: 1 OF
PROCEDURE. T 1.19 CONTROL VALVES & ' ’
PROCEDURE . )
TYPICAL MANIFOLD DATE : DEC. 1995
(@]
A
UNIT : 2m.
MODEL | PIFB A B €
ND. 150# 300% 600# 0" TOXN" C
w 184 19 26 100 645
VSL
1 184 197 210 300 045
112 2 25 251 00 665
2 pat ] 267 286 00 5]
217 216 202 3l 150 15
vDC 1 28 118 37 350 1050
4 152 168 4 150 107
6 451 47 508 450 1205
8 543 568 610 520 1575
10 673 w 752 620 2015
12 137 TI5 819 2020
NOTES :

1.MFG - YAMATAKE - HONEWELL
2.447] DIMENSION2- DIAPHRAGM TYPE & 42]3-%-5 SIZE7} 714 & AL 7122 FAHHG2R.
3.MODEL & 2% (° C-200° C & W#A4.-

40 ¥ Fx4o2 VENDOR AA¢) I A43aMe ddd,
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1. DIMENSION TABLES - i
PIPING DISCIPLINE PAGE:2 OF 7
PROCEDURE 1.19 CONTROL VALVES & O ATE. DEC. 1995
B

I
I
T
A
iV B
7T|
S e

MFG : YAMATAKE HONEWELL UNIT : mm
MODEL| £1% A B C
NO. | (ancH) | 150# | 3004 | 600# 0° CTO200° C
v | 184 194 206 300 645
1 184 197 | 210 | 300 645
1.12 222 235 251 00 695
2 254 | 267 | 286 300 705
211 276 | 22 | 31 350 1035
3 298 318 3317 350 1050
vDC | 4 352 68 | 394 | 350 1070
6 451 473 508 450 1295
3 543 s68 | 610 | 520 1575
10 673 703 752 620 2015
12 737 775 819 620 2020
MFG ; FISHER | UNIT ; mm
MoDEL | RY A B c AR
NO. | ancH) | SCRD | 150# | 300# | 600¥
1 210 | 184 197 | 210 | 289 627 127
EZ 1.1/2 251 222 235 251 289 627 127
2 286 | 254 267 | 286 | 333 759 175
2.1/2 - 276 29 | 31 333 778 175
3 - 208 317 337 406 955 175
ED 4 - 353 368 | 394 | 406 08$ 175
6 - 451 47 508 473 | 1035 232
8 - 543 568 610 536 1308 232

1, ACTUATOR SIZE ¥ SHIUJT-OFF PRESSURE o #€] ZAsH} ez
SMALL BODY SIZB1 SMALL ACTUATOR SIZE/t 4AF.

2.91 #¢ &7] DESIGN 3] 4% Z2E VENDOR 43¥° 4 ¥4+

AR e GE.

AR = ACTUATOR REMOVAL CLEARANCE
ENVELOPE DIMENSION ARE 2%
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o LG E&C PIPING HANDBOOK I:"REVM;T;CT 2002
1. DIMENSION TABLES A - i
PIPING DISCIPLINE PAGE:3 OF 7
PROCEDURE 119 CONTROL VALVES & ATE + DEC. 1995
TYPE 1 TYFE2 TYPE3 TYPE 4

[z
1 L

L

TYPE 5

oL

1

Sanry

b

L

TYPE 6

Al
[ i %

TYPE7

C
L

L

N

NOTE: 1, ALL DIMENSION ARE IN MILLIMETER
2. THESE TABLES SHOULD BE USED FOR PLANNING PURPOSES ONLY
3. CONTROL VALVE DIMENSIONS ARE BASED ON MASONEILAN
& YAMATAKE HONEWELL
BLOCK VALVE 150 LB, CONTROL VA. 156 LB
BLOCK | CONTROL L H
sze | ams | S| Bl S| P 1] 2 [36] 457 | 8 12347 568
4" 2" 123 | 285 | 123 | 285 |50 | 860 | 700 | 700 | 860 1050 450
(SWG.) 34 9 (260 | 99 | 2600 | 510 | B3O | 670 9,1 B30
o 12" 133 | 300 | 133 | 300 | 560 | Boo | 730 | 730 | 890
swoy | 132 | 300 | 132 | 300 | 580 |910 | 750 | 750 | 910 1050 480
1" | 103 | 270 | 103 | 270 | 520 | 850 | 690 | 690 | &s0
12" 155 | 345 | 155 | 345 | 630 |1000 | 820 | 820 |1000
112 34" 154 | 345 | 154 | 345 | 640 |1020 | 840 | 840 |1020 1050 560
BWG.) 1" [ 154 [345 | 154 | 345 |60 [1020 | 840 | 840 [1020
-2 | 18 | 308 | 118 | 308 | 610 | 990 | 80O | 800 | 990
12" 248 | 551 | 248 | 563 | 850 |1450 |1160 | 1150 |1470
o 347 247 | 550 | 247 | 562 | 870 | 1470 |1180 | 1170 |1480
EWE) 1" 247 [5% |20 |s& [ & [1470 1180 | 1170 [1480 1050 610
1-/2" | 249 | 551 | 249 | 563 | 910 |1510 |1230 | 1220 |1520
2" | 190 | 443 | 164 | 455 | 300 |1350 |1060 | 1100 |1360 1110
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o LG E&C PIPING HANDBOOK ;';Iﬁ;m 2002
1. DIMENSION TABLES P
PIPING DISCIPLINE PAGE:4 OF 7
PROCEDURE 1.19 CONTROL VALVES & DATE : DEC. 1995
TYPICAL MANIFOLD : '
BLOCK VALVE 150 LB, CONTROL VA, 300 LB
BLOCK | CONTROL L H
g | o Al B C| DT 236 457 | 8 12347 568
/4" 12 130 | 292 | 130 [292 (550 | 870 | 710 | 710 | 870 1050 450
{SWG) 3/4” 100 [ 270 | 109 | 270 [s540 | 860 | 700 | 700 | 860
" 12 140 306 140 306 580 910 740 740 910
EWG) 3/4" 142 (310 | 142 | 310 |610 | 940 | 780 | 780 | 940 1050 430
1" 113 | 280 | 113 [ 280 |550 | 890 | 720 | 720 | 890
vz 161 | 352 | 161 |3s2 |s40 [1020 | 830 | 830 |1020
L1/2" 3/4" 163 | 355 | 163 | 355 | 670 [1050 | B0 | 860 | 1050
1050 560
{EWG.) 1" 12 | 355 | 162 | 355 | 670 [1050 | BSO BGU | 1050
1-1/2 126 | 316 | 126 | 316 | 640 [1020 | 830 | 830 |1020
1z 254 (560 | 254 | 572 | 850 |1470 |1180 | 1170 | 1490
- 3/4" 267 (560 | 257 | 572 | 900 [1500 |1216 | 1200 |1520
{SW‘G) A 257 5650 157 572 200 1500 | 1210 1200 1520 1050 610
1-1/2 257 [ 559 [ 257 | 571 | 940 |1540 |1250 | 1240 | 1560
2" 196 | 449 [ 170 [ 461 | 820 [1370 1090 | 1120 |1390 1110
BLOCK VALVE 300 LB, CONTROL VA. 300 LB
BLOCK | CONTROL L H
VA VA A B C D
SIZE 1 2 | 36| 451 | & 12347 568
34" vzr 130 | 292 [ 130 (292 [ss0 | 870 | 710 | 710 | 870 1050 150
{EWG) 3/4" 109 (270 | 109 | 270 | %40 | BGO | 700 700 BSO
. v2r 140 (306 | 140 | 306 |50 | 910 | 740 | 740 | 910
SWa) 34" 142 | 310 | 142 [ 310 |610 | 940 | 780 | 780 | 940 1050 520
1" 113 (280 | 113 [ 280 (550 | B9O | 720 | 720 | 890
v 161 | 352 | 161 | 352 | &40 [1020 | B30 | 8% |1020
1.12° 3/4” 163 355 163 55 &70 1050 BS0D ES50 1050
1050 580
{SWGQ) " 162 [ 355 [ 162 [ 355 | 670 |1050 | 360 | 860 |1050
1-1/2" 126 (316 | 126 | 316 | 640 (1020 | 830 | 80 |1020
v 254 (608 | 254 | 620 | 860 |1560 |1230 | 1220 [1590
gu 3/4" 257 | 610 | 257 | 622 | 900 (1500 |1260 | 1250 | 1620
BWa) 1" | 257 | 610 | 257 | 622 | 900 | 1600 | 1260 | 1250 | 1620 1050 650
1-1/2" 297 | 610 | 257 | 622 | 940 [1640 1300 | 1290 | 1660
2" 196 | 499 | 170 | 511 | 820 |1470 | 1140 | 1170 | 1500 1110
BLOCK VALYVE 600 LB,CONTROL VA. 600 LB
B%gc: CONTROL L H
sze | sm | C | P S| P02 as] 457 |9 12347 568
3/4" 120 136 | 298 | 1356 | 298 | 560 | 880 | 720 | 730 | BSO 1050 450
{SwWaQ.) 3/4" 115 | 276 | 115|276 (560 | 880 | 720 | 720 | B8O
. vz 146 (313 | 146 [ 313 [590 | 920 750 | 750 | 920
BWG) 3/47 148 (316 | 148 | 316 630 | 960 | 800 | 800 | 960 1050 570
1" 119 287 119 287 580 910 740 740 910
V2" 168 | 358 | 168 | 358 | 650 |1030 | 340 | B40 |1030
1.1/2% 3/4" 170 [ 361 [ 170 [ 361 [ 700 [1080 | 890 | 890 |1080
1050 630
{SWG.) 1" 170 | 361 | 170 [ 361 | 700 |1080 | 890 | 890 |1080
1-1/2" 134 324 134 324 6§70 1050 BS0 860 1056
1/2» 262 710 262 722 380 1770 | 1340 1320 179¢
. 34" 263 (712 [ 263 | 724 | 920 [1820 1380 | 1370 |[1840
(W) 1" [263 [ 712 [ 263 | 724 [920 [1820 [1380 | 1370 [1340 1050 720
1-1/2" 265 | 714 | 265 | 726 | 970 | 1860 | 143G | 1420 | 1890
m 206 (715] 1BD 617 B&0 1700 (1270 1310 173G 1110
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o LG E&C PIPING HANDBOOK gﬁﬁfgﬂ 2002)
1. DIMENSION TABLES ' :

PIPING DISCIPLINE PAGE:5 OF 7
PROCEDURE 1.19 CCI)NTROL VALVIE)S & DATE : DEC. 1995
TYPE 1 TYPE2 TYPE 3 TYPE 4

-

]
e
i

TYPE 5 TYPE 6 TYPE 7 TYPEB

N

[T »@M

1

L

|
l‘ L |

NOTES: 1. ALL DIMENSION ARE IN MILLIMETER
2. THESE TABLES SHOULD BE USED FOR PLANNING PURPOSES ONLY

3. CONTROL VALVE DIMENSIONS ARE BASED ON MASONEILAN
& YAMATAKE HONEWELL
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o LG E&C PIPING HANDBOOK ;’;I}T;CT 2002
1. DIMENSION TABLES PP
PIFING DISCIPLINE PAGE:6 OF 7
PROCEDURE 1.19 CONTROL VALVES & DATE : DEC. 1995
TYPICAL MANIFOLD ’ '
BLOCK VALVE 150 LB, CONTROL VA. 150 LB
BLOCK | CONTROL L H
VA VA A|B|c| D
SIZE | swE 1 2 (3645098 |12 340|563
3" 1" 123 643 309 6§71 | 1040 |1680 (1390 1360 1730 105D
{SWGQ) 1-12" 325 645 31 673 | 10RD | 1720 | 143D 1400 1780 1050
g0 267 | 587|259 | 15 [1000 [1630 [1350 | 1310 [1650 1100 0
(RED) 3" 184 | 504 [ 170 | 532 | 880 1510 [1230 | 1190 [1570 1300
> [ 318 | 657 | 266 | 704 | 1100 [1780 [1480 | 1440 1870 1100
4 I [ 324 | 663 | 212 | 70 | 1160 [1830 [1550 | 490 | 1930 1300 860
{RED)) & | 28 | 567 | 176 | 614 | 1020 | 1700 | 1410 | 1360 | 1790 1450
3 | 439 | 203 | 310 | B89 | 1390 |2120 | 1340 | 1760 | 2300 1300
6" 47 445 202 | 316 305 | 1450 | 2190 | 1900 1820 1360 1450 1050
(RED.) " 314 hR2 1B9 768 | 1300 | 2030 (1750 1670 2210 1750
o 4 | 533 | 6 | 328 1033 | 1630 |23%0 2130 | 2000 |2630 1450
(D) 6 |56 | 919 [ 341 [1046 |1750 [2500 [2250 | 2130 [2760 1750 1220
B [407 | 780 [ 202 | s07 1570 2310 [2070 | 1940 [2570 1800
& |68 [1021 | 367 [1186 |1960 [2710 [2500 | 2340 [3030 1750
{Kﬁ"l] B | 661 |1034 | 380 |1199 |2080 |2830 |2620 | 2450 | 3150 1800 1410
10" 483 | 856 | 202 |1021 | 1850 |2600 |2390 | 230 | 2930 1850
[ 74% 1135 | 392 |1338 (2160 | 2940 (2750 2550 3340 1800
32" g 152 114R | 405 1351 | 22R0 (3060 | ZBR7D 2670 3460 1800
{RED.) 10 762 | 1148 | 405 (1351 |2410 |3190 [3000 | 2800 3590 1850 1550
120 571 | 957 | 214 |1160 |2090 2870 [2680 | 2480 |3270 2100
BLOCK VALVE 150 LB, CONTROL VA. 300 LB
BLOCK | CONTROL L H
VA VA A B C D
SIZE | SUE 1 2 (366|457 8 |12 3470|5638
gn 1" [333 | 653|319 | 6 [1070 (1710 [1420 | 1390 1770 1050
swa) | 1122 [ 333 | 653 [ 319 | 681 [1110 [1750 [1460 | 1430 1300 1050
. r |23 | 593 | 259 | 621 |1020 [1660 [1370 | 1340 [1720 1100 740
(RED) 3™ | 194 | 514 | 180 | 542 | 920 [1550 |1260. | 1230 |1610 1300
o | 324 | 663 | 272 | 710 | 1130 |1806 | 1510 | 1460 |1900 1100
4" r 334 673 282 720 | 1200 | 1B70 | 15BD 1530 1970 130D 8860
{KED.) 4" 239 577 1B6 624 | 1060 | 1730 | 1440 1390 1E30 1450
3 |49 | 813 [ 320 | me9 | 1430 [2160 1880 | 1800 |2340 1300
& 4 455 | 819 | 326 | 905 1490 2220 |1940 | 1860 | 2400 1450 1050
{RED.) 6 |28 | 692 | 199 | 778 [1340 (20 [1790 | 1710 [2290 1750
N + [543 | 916 | 338 [1043 1660 [2410 [2160 | 2040 [2670 1450
QD) 6 | 556 | 920 | 351 |1056 | 1790 |2540 |2200 | 2170 | 2800 1750 1220
B | 417 | 7190 | 212 | 917 |1610 |2360 |2110 | 19% | 2620 1800
[ 658 1031 377 (1195 | 2000 | 27450 | 2540 280 JOE0 1750
167 g 671 |1044 | 390 (1200 |2120 (2870 [2660 | 2500 | 3200 180D 1410
{RED) 10" 499 | 871 | 217 (1036 | 1920 (2670 |2460 | 2290 | 2990 1850
6 |75 [1145 [ 402 [1348 [2200 [2980 [2790 | 2500 [3380 1800
2" g [ 772 1158 | 415 [13s1 [2330 [3100 2010 | 2720 3500 1800
{RED.) 10" 777 | 1163 | 420 (1366 |2470 (3250 (3060 | 2860 |3650 1850 1530
12* 587 | 973 | 230 |1176 | 2160 |2940 |2750 | 2550 |3340 2100
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@ cEsc PIPING HANDBOOK REV. 1(0CT, 2002
1. DIMENSION TABLES D
PIFING DISCIPLINE PAGE:7 OF 7
PROCEDURE 1.19 CONTROL VALVES & DATE : DEC. 1995
TYPICAL MANIFOLD ’ '
BLOCK VALVE 300 LB, CONTROL VA. 300 LB
BLOCK | CONTROL L H
VA VA A|B|lc| D
SIZE | s§ZE 1 2 |3 6457 8 |12 34,7[(563245
3= 1= |93 | 151 (319 | 9 [1070 (1910 [1520 | 190 [19s0 1050
(BWG) | 1-12» | 333 | 751 | 319 | 779 | 1110 1540 |1560 | 1530 | 2000 1050
5 T | 273 | 691 | 259 | 719 | 1020 |1860 | 1470 | 1440 | 1910 1100
(RED) 3 | 194 | 612 | 180 | 640 | 920 1750 |1360 | 1330 1810 1300
2r 124 159 | 272 806 | 1130 |2000 (161D 1560 2090 1100
47 3 | 334 | 769 | 282 | B16 | 1200 |2070 | 168D | 1630 | 2170 1300 040
(RED.) 4 |28 | 673 | 186 | 720 | 1060 [1930 |1540 | 1490 |2020 1450
3" | 449 | 968 | 320 |1054 | 1430 |2480 [2030 | 1960 | 2650 1300
6 4 455 | 974 | 326 |1060 |1490 [2540 [2090 | 2020 [2710 1450 1180
{RED:) 6 | 328 | 847 | 199 | 933 | 1340 |2390 | 1940 | 1870 |2560 1750
] 4 | 543 [1062 | 338 |1189 | 1650 |2710 |2310 | 2190 | 2960 1450
{R;_] 6 | 556 |1075 | 351 |1202 | 1790 |2840 |2440 | 2320 | 3100 1750 1240
g 417 936 | 212 1063 | 1610 (2660 | 2260 2140 910 1800
" [i11.] 11B9 377 1354 | 2000 (3070 | 2700 2540 3390 1750
{R{;] § | 671 | 1202 | 390 |1367 | 2120 |3190 |2820 | 2660 | 3520 1800 1530
100 498 (1029 | 217 [1194 | 1920 |2980 |2610 | 2450 3310 1850
6" | 759 |1323 | 402 |1526 |2200 |3340 [2970 | 2770 | 3740 1800
12 B | 772 | 1336 | 415 |1539 |2330 |3460 |3090 | 2900 | 3860 1800
(RED) [ 10 777 | 1341 | 420 |1544 | 2470 |3610 |3240 | 3040 | 4010 1850 1700
12° 587 | 1151 | 230 |1354 |2160 3300 |2530 | 27%0 | 3700 2100
BLOCK VALVE 600 LB, CONTROL VA. 600 LB
BLOCK | CONTROL L H
VA VA A|B|c| D
SIZE | sim 1 2 36457 8 (123405638
- 1" | 329 | rso | 325 | B78 | 1100 (2110 | 1640 | 1600 |2170 1050
{SWG.) 1-1/2" 341 B52 | 327 BED | 1140 |2160 | 16BD 1650 2220 1050
qm r 283 794 | 269 R22 | 1060 | 2080 (160D 1570 2140 1100 B20
(RED.) » |23 | 714 [ 189 | 742 | 950 [1970 [1490 | 1460 [20%0 1300
2 |334 | 940 | 282 | 987 [1170 2380 [1820 | 1770 |[2470 1100
47 3 | %435 | 049 [ 291 | 996 |1240 [2450 1890 | 1840 [2540 1300 940
(RED) « |260 | 866 | 208 | 913 [1130 2340 1780 | 1730 | 2430 1450
3™ | 458 |1183 | 329 | 1269 | 1460 |2920 |2270 | 2190 |3090 1300
¢ 4 | 468 1189 | 335 |1275 | 1330 |2990 |2340 | 2260 |3160 1450 1180
{RED) [ 153 1078 224 1164 | 1420 (2880 | 2240 2150 3060 1750
" 4" 555 1382 360 (1509 | 1730 | 3330 | 26RBD 2560 3630 1450
{K;)_] 6 | 581 |1398 | 376 |1525 |1880 [3520 |2830 | 2700 |3780 1750 1220
8 | 445 |1262 | 240 |1389 | 1710 |3350 |2650 | 25%0 | 3610 1800
6" | 683 |1627 | 402 |1792 |2000 |3950 3200 | 3040 | 4310 1750
{R;;] E° | 699 |1643 | 418 |1808 |2220 |4120 (3330 | 3180 | 4450 1800 1530
107 540 | 1484 | 250 |1649 | 2050 |3950 |3160 | 3000 | 4270 1850
6 | 784 |1743 | 427 |1946 | 2200 |4220 |3450 | 3260 | 4620 1800
1z g 1759 43 1962 | 2420 (4350 | 358D 3390 4750 1800
{RED.) 10° B18 (1777 | 461 |1980 |2600 [4530 |3760 | 3570 | 4930 1850 1700
12" 619 |1578 | 262 |1781 |2270 |4200 [3430 | 3240 | 4600 2100
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o LG E&C PIPING HANDBOOK LDP-L501
REV. 1 (OCT, 2002)
1. DIMENSION TABLES ]
PIPING DISCIPLINE PAGE:1 OF 1
PROCEDURE 1.20 WELD FITTING OFFSETS DATE - DEC. 1995
§
:
1
3
gﬁ & g i 8 g ® e & B ® = 8 > ]
& 2| 5| 8| 3| 8| &= 8 % & = 8| &8 | g | 8
s | = g 8 ¥ g & & 3 5 & g & 5 £
2| 3§ 8 8 S 3 3 B & 3 & 2 3 @ 2
=| d 8 g 3 & g 3 = 2 3 oS ] & £
I P 3 = -4 - 2 % g g % 3 % 2
2| & & B 3 3 2 7 8 3 i 2 E - g
- | § (S 2 " ' 8 A z 3 ) 2 2 2 g
-| g ) i 2 g R & % 3 2 a b q 3
~| % g 2 § % 3 | 5 & 3 ¢ 5 g S
w | ® 3 a S 2 ] g 8 S o = 2 = -]
w | 9 3 f R 8 2 R R a = 2 b= R =
2l a | 58| 8| e | ® Q % = R a | & | 8 | = | =
P [
: ! o =3 5
ERIR IO IR
HE v 3 L Eu

142

Quality Speed Trust



o LG E&C PIPING HANDBOOK LDP-L501
& REV. 1 (0CT, 2002)
1. DIMENSION TABLES PAGE:1 OF 3
PIPING DISCIPLINE .
PROCEDURE 1.21 TRIGONOMETRIC FUNCTIONS DATE : DEC. 1995
Rediuis AF = 1]
= gin?A + cos A = sitPA cosec A
TRIGONC c = cos Asec A =tan A cotA
FUNCTIONS Sine A - 9SA 1 . sAtmA=/1-wsA=BC
., G G‘IA Ccose0 A
Cosie A =-2A _ 1 o AcotA=yT-smA=AC
D tan A 86
L _ BinA - - o -
B TangentA = Iy oA smAsecA =FD
a Colangent A A WA cos AcosecA =HG
A c Secaat _tmA _ 1 _
b ¥ A oA osA AD
catA _ _
Cosecant A = wiA _ smA =AG
RIGHT ANGIED a2 dop?
TRIANGLES
A‘ o
A B C r.'.z'=13+l:u:z
KNOWN REQUIRED
A B a b [ AREA
a,b |tmA= % mmB= > Voo %
a.c smA= % cesB= % N Y ay ;-2 aZ
2
o a a“cot A
A,a 9%° -A acotA din A . 2
] b 'taﬂA
A,b 90° -A btanA A ;
2.
A,e 90° -A cEnA ccos A d mniA
O UE ANGLED
LES a’= 1+ 2 2beoos A
_ atbie b=+ *-2accos B
A C a 2 %= a?+12- 2ab cos C
ENOWN REQUIRED
A B C b c AREA
b <08 Tl = coa %B= cos %C= vV s(s-a)s-b)(s-c)
8{s-8) s(s-h) s(s-<)
M be ac M ab
L AB 180° <A+B) asinB asinC
gin A sin A
. bsinA bsin
b A snB= “enB
aqinC .
- S absinC
Mhe b-a coeC +b%2ab cosC %
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o LG E&C PIPING HANDBOOK LDP-L501
REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE:2 OF 3
PIPING DISCIPLINE .
PROCEDURE 1.21 TRIGONOMETRIC FUNCTIONS DATE : DEC. 1995
@ C @ C @ C
A c A ¢ B A [V B
. b.sinA . ¢.sinA c.sinA
Sin B = B SinC= a TanC= 3 c.cosA)
C=  I80° -(A+B) B=  180° -(A+D) B=  I80° -(AXO)
o= g.smC b= a.smB a= b.smA
gin A gin A sinB
@ C @ C @ C
Y AL, N
A A B A B
c ¢ c
A a.sinB _ c.sinB . ¢.sinB
SinA= 5 Tan C 2-(c. s B) SinC b
C= 180" -(AtB) A= 180" - (B+C) A= 18¢" -(B1C)
o b.snC o 2.8 oo b.uinA
sin B sin A sin B
@ c* cr @ c*
yb\ yb\ yb\
A A B A B
1] [+] 4]
. a.sinC - a.smC . b.amC
SnA= e o) Sin A= 5 Sin B = :
B=  180° -(A+0) B=  1B0° -(A+O) A= 180° -(B+C)
o= g.snC b= a_smB .= b.sin A
gin A gin A gin B
c (1 c ®@ c
A Y AT K
A A B A B
c ¢ C
C= 180° -{A+RH) C= 18° -(A+B) C= 180° -(A+B)
b= B.smB n= b.smA = c.SmA
sin A gin B ¢inC
c= a.5inC = a.s5inC b= c.sinB
sm A sm A smC
®) c* ¢ ©) c*
b d [} b d a b/é\
A | A | B A B
c [ Cc
B=  I80° -(A+O) B=  180° -(A+C) B=  I80° -(A+O)
p_  8.4nB o Db.inA . ¢.inA
smA s B amC
c a.sinC c= a.smC b= a.sinB
En A sin A sin A
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® cesc PIPING HANDBOOK
1. DIMENSION TABLES

LDP-L501
REV. 1 (OCT, 2002)
PAGE:3 OF 3

PIPING DISCIPLINE
PROCEDURE 1.21 TRIGONOMETRIC FUNCTIONS DATE : DEC. 1995
s 1) - ce
b/ T e Y Rrea M
A | B A | B A B
° c ¢
A= 10 -(BHC) A= 180° -(B+C) A= 180° -(BHO)
b= a.sinB o= b.sinA - ¢.slnA
sin A sinB sin C
c= a.ginC c= b.sinC b= c.BnB
gin A gin B gin C
C LAW OF SINES
b 3 In sy triangle the sides are
A S B propontional & the sines of
bgll_cl_al ﬂfu@mm
CosA= — %be .
_ 8+ ¢-b’ g _ _©
CosB=  — 3 — gnA _ @B  #nC
C= 13° -(atB) SinA:SinB=n:b, ctc
THE RIGHT TRIANGLE
COTANGENT a'tb=c?
H K \ o ¢=\ a'+t
a=\/{cthbXc-b)
Dfé
L/ \E E b=/ {c+a}c-a)
< B
A Cl E g
b F
COSINE A+B+C=180°

C=9%°" =A+B

Sin A =a/c = Cos B; when radins is unity = a=BC

Cos A =b/c = 8in B; when radius is umity =b=AC

Tan A = a/b= Cot B; when radius ia omity = DF

Cot A = b/a = Tan B; when radius ia umity = HQ

Sec A = ¢/b = Cosec: B; when radius is unity = AD

Cosec A = ¢/a= Sec B; when mdius is unity = AG

Vers A =(c - byc = Coversine B; when raidins is nnity = CF = BE
Coven A = (¢ - a)/c = Vers B; when redins is nnity =BK = HL
Exsec A = (c - byb = Coexsec B; when radins is unity = BD
Coexsec A = (¢ - a)/a = Exsec B; when radius is unity =BG

Choed A = RF ArcA=R-F Ag= B

* IN THESE ABGVE DIAGRAMS THE HEAVY LINES REPRESENT KNOWN PARTS.
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@ cEsC PIPING HANDBOOK LDP-L501
REV. 1 (OCT, 2002)
1. DIMENSION TABLES PAGE:1 OF 1
PIPING DISCIPLINE .
PROCEDURE 1.22 FORMULAS FOR ROLLED OFFSETS | ,,, . pEC. 1905
CONDITIONS - ONE BEND OR ELBOW MUST BE 90°
RADII (R1 AND R2) MAY BE EQUAL OR UNEQUAL.
CASEI - OFFSET(C) EQUAL OR LESS CASET - QFFSET{0) IS GREAER
THANR1 THANR1
_T_‘
Y
¢
- Rl
° *
R1 > | 180°
¢
RN
b

FORMULAS - CASE 1 FORMULAS - CASEII

a=R1-0 C=R1%+R2? a=0-Rl1
SINA=ak B=90° -ANGLEA SINA=ak

TAN Z=R2/Rl X=B-Z TAN Z=R2/R1
T=R1xTANX2 bW T=R1xTANX/2
EXAMPLES USING CASE 1

GIVEN - OFFSET DESIRED = 228.6mm, R1 = 457mm (12" L.R.ELL}), R2 = 305mm (12" S.R.ELL)
FIND; (a} ANGLE "X" FOR TRIM ON L.R. ELL. (b) DISTANCE "T", (c) DISTANCE "".

SOLUTION -=a=R1 - 0 =228.6

C =/RI2+ R22=/4572+ 3052 =549.4

SIN A = a/c = 228.6/549.4, A =24° 3¢’

B=90° -A=90° -(24° -36)=65° -24'

TAN Z =RYR1 = 305/457 = 0.6667. Z=33° -41'

X=B-Z=(65° -24V-(33° -41)=31° 43

T=R1TANX2)=RI TAN (31° -43)2 =457x TAN(15* -52)=1302

b=/ca? =/(305-244,5)%- (228.6)> =500
CASETl FORMULAS ARE USED IN A MANNER SIMILAR TO THE PRECEDING EXAMPLE.

C=/R13+R2?
B=90° - A
X=180° -(B+Z)

b -a?
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@ cEscC

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
1. DIMENSION TABLES
1.23 DRAWING AREA CHART

LDP-Lo01

REV. 1 (OCT, 2002)
PAGE:1 QF 1
DATE ; DEC. 1995

L=

30 % TR

&

I

| @ 1 Edsrieg 0Lt

L | DWE N
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PROCEDURE 1.24 WIRE AND SHEET METAL GAGES DATE : DEC., 1995

Values in approximate decimals of an inch. As a number or %ages arein use for various shapes and metals, it is advisable to
state the thickness in thousandths when specifying gage number.

American(A.W.G.) o] U.S. Sted Wire(SW.G) | . . .
Brown and Sharpe | or Washburn and Moen Birmi ngham(B.W.G) U.S. Standard(for . S_tandard ! mper! d Standard
Gage ) (for steel wire) or Birmingham(B.G) Wire Gages Gage
numper | (B&S) (fornon- | Roeblingor A.m. Steel | Ty Gy, (Shetandplatemetal i hoop| (SW.G.) (British | Number
ferrouswireand |andWireCo.[A.(3ed)W.G] (foriron or brasswire) + wrought iron) metal) | ’ aI étan dard)
sheet)* (for stedl wire) 9
0000000 - 0.4900 - 0.500 0.6666 0.500 0000000
000000 - 0.4615 - 0.469 0.6250 0.464 000000
00000 - 0.4305 - 0.438 0.5883 0.432 00000
0000 0.460 0.3938 0.454 0.406 0.5416 0.400 0000
000 0.410 0.3625 0.425 0.375 0.5000 0.372 000
00 0.365 0.3310 0.380 0.344 0.4452 0.348 00
0 0.325 0.3065 0.340 0.312 0.3964 0.324 0
1 0.289 0.2830 0.300 0.281 0.3532 0.300 1
2 0.258 0.2625 0.284 0.266 0.3147 0.276 2
3 0.229 0.2437 0.259 0.250 0.2804 0.252 3
4 0.204 0.2253 0.238 0.234 0.2500 0.232 4
5 0.182 0.2070 0.220 0.219 0.2225 0.212 5
6 0.162 0.1920 0.203 0.203 0.1981 0.192 6
7 0.144 0.1770 0.180 0.188 0.1764 0.176 7
8 0.128 0.1620 0.165 0.172 0.1570 0.160 8
9 0.114 0.1483 0.148 0.156 0.1398 0.144 9
10 0.102 0.1350 0.134 0.141 0.1250 0.128 10
11 0.091 0.1205 0.120 0.125 0.1113 0.116 11
12 0.081 0.1055 0.109 0.109 0.0991 0.104 12
13 0.072 0.0915 0.095 0.094 0.0882 0.092 13
14 0.064 0.0800 0.083 0.078 0.0785 0.080 14
15 0.057 0.0720 0.072 0.070 0.0699 0.072 15
16 0.051 0.0625 0.065 0.062 0.0625 0.064 16
17 0.045 0.0540 0.058 0.056 0.0556 0.056 17
18 0.040 0.0475 0.049 0.050 0.0495 0.048 18
19 0.038 0.0410 0.042 0.0438 0.0440 0.040 19
20 0.032 0.0348 0.035 0.0375 0.0392 0.036 20
21 0.0285 0.0317 0.032 0.0344 0.0349 0.032 21
22 0.0253 0.0266 0.028 0.0312 0.0313 0.028 22
23 0.0226 0.0258 0.025 0.0281 0.0278 0.024 23
24 0.0201 0.0230 0.022 0.0250 0.0248 0.022 24
25 0.0179 0.0204 0.020 0.0219 0.0220 0.020 25
26 0.0159 0.0181 0.018 0.0188 0.0196 0.016 26
27 0.0142 0.0173 0.016 0.0172 0.0175 0.0164 27
28 0.0126 0.0162 0.014 0.0156 0.0156 0.0148 28
29 0.0113 0.0150 0.013 0.0141 0.0139 0.0138 29
30 0.0100 0.0140 0.012 0.0125 0.0123 0.0124 30
31 0.0089 0.0132 0.010 0.0109 0.0110 0.0116 31
32 0.0080 0.0128 0.009 0.0102 0.0098 0.0108 32
33 0.0071 0.0118 0.008 0.0094 0.0087 0.0100 33
34 0.0063 0.0104 0.007 0.0086 0.0077 0.0092 34
35 0.0056 0.0095 0.005 0.0078 0.0069 0.0084 35
36 0.0050 0.0090 0.004 0.0070 0.0061 0.0076 36
37 0.0045 0.0085 - 0.0066 0.0054 0.0068 37
38 0.0040 0.0080 - 0.0062 0.0048 0.0060 38
39 0.0035 0.0075 - - 0.0043 0.0052 39
40 0.0031 0.0070 - - 0.0039 0.0048 40
41 - 0.0066 - - 0.0034 0.0044 41
42 - 0.0062 - - 0.0031 0.0040 42
43 - 0.0060 - - 0.0027 0.0036 43
44 - 0.0058 - - 0.0024 0.0032 44
45 - 0.0055 - - 0.0022 0.0028 45
46 - 0.0052 - - 0.0019 0.0024 46
47 - 0.0050 - - 0.0017 0.0020 47
48 - 0.0048 - - 0.0015 0.0016 48
49 - 0.0046 - - 0.0014 0.0012 49
50 - 0.0044 - - 0.0012 0.0010 50

Notes: METRIC WIRE GAGE isten times the diameter in millimeters.
*Sometimes used for iron wire.
+Sometimes used for copperplate and for plate 12 gage and heavier and for steel tubes.
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PROCEDURE 21 ASME B31.3 OVERVIEW DATE : DEC., 1995

1. ASME B31 Code for Pressure Piping

No. Code Section Contents

Piping typically found in electric power generating stations, in industrial plants,

B31.1|Power Piping geothermal heating systems, and central and direct heating and cooling systems.

Piping typically found in petroleum refineries, chemical, pharmaceutical, textile,

B31.3 |Process Piping paper, semiconductor and terminals.

Pipeline Transportation Systems
B31.4 |for Liquid Hydrocarbons and
Other Liquids

Piping transporting products, which are predominately liquid between plants and
terminals and within terminals, pumping, regulating, and metering stations.

B31.5 |Refrigeration Piping Piping for refrigerants and secondary coolants.

Gas Transportation and Piping transporting products, which are predominately gas between sources and

B31.8 Distribution Piping Systems :;?gglli?ﬁel:’ including compressor, regulating, and metering stations, gas gathering
Piping typically found in industrial, institutional, commercial, and public
B31.9 |Building Services Piping buildings and in multi-unit residences, which does not require the range of sizes,

pressures and temperatures covered in B31.1.

Slurry Transportation Piping Piping Transporting aqueous slurries between plants and terminals and within

B3l.11 Systems terminals, pumping, and regulating stations.

Note: It is owner's responsibility to select the Code Section, which most nearly appliesto a proposed piping installation.
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2.1 ASME B31.3 OVERVIEW

PIPING HANDBOOK LDP-L901
2. PIPING DESIGN REFERENCES E,féEl (ZOSFT "42002)

DATE: DEC,, 1995

2. ASME B31.3 Process Piping

CONTENTS | PARA. REMARK
CHAPTER | Scope and Definition
Scope, Definition 300.1 ~ 300.3
Status of Appendices 300.4 B31.3 Appendices Code Requirements, Guidance,
Supplemental Information
CHAPTER Design
Part 1 Condition and Criteria 301 ~ 302 Temperature, Pressure Design Condition  Criteria
Effects (Ambient, Dynamic, Weight, Thermal )
Part 2 Pressure Design of Piping (303 ~ 304 Pipe, Curved and Mitered, Branch, Flanges and Blanks
Components Pressure Design
Part 3 Fl uiq Service Requirements (305 ~ 309 Fluid Service(Category D, Normal FHuid, Severe Cyclic Conditions)
for Piping Components Piping Components  Requirements
Part 4 Fluid Service Requirements (310 ~ 318 Fluid Service(Category D, Normal Fluid, Severe cyclic
for Piping Joints Conditions) Piping Joints  Requirements
Part 5 Flexibility and Support 319 ~ 321 Flexibility Analysis  Support
Part 6 Systems 322 Instrument Piping/Pressure Relief
CHAPTER Materials
Limi.tgtion and required 323 Materials and Specification
qualifications Temperature(Low, Upper) Limit, Impact Test
Iron, Metallic Lining
CHAPTER Standards for Piping Components
Dimensions and Ratings of 326 Piping Components Dimension  Rating
Components Listed Standard Table (ASME, API, AWWA, MSS)
CHAPTER Fabrication, Assembly and Erection
Welding 328
Preheating 330 P-No./Wall Thickness/Tensile Strength
Preheat Temp. Table 330.1.1
Heat Treatment 331
Etc. 332 ~ 335 Bending and Forming, Brazing and Soldering,
Assembly and Erection
CHAPTER I nspection, Examination, and Testing
Inspection 340 Responsibility, Rights, Qualifications of Owner's
I nspector
Examination 341 ~ 344 Examination Requirements
Extent of Required Examination
Acceptance Criteriafor Welds. Table341.3.2
Category D Fluid, Severe Cyclic Condition Acceptance
Criteriafor Welds
Type of Examination
Testing 345 Leak Test(Hydrostatic, Pneumatic, Service, Sensitive )
Records 346
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2. PIPING DESIGN REFERENCES | pror . sor s

PROCEDURE 2.1 ASME B31.3 OVERVIEW DATE : DEC., 1995
CONTENTS PARA. REMARK
CHAPTER Nonmetallic Piping and Piping Lined With Nonmetals
Nonmetallic Piping and Piping A300 ~ A346 CHAPTER | ~ (Base Code) Modify
Lined With Nonmetals Nonmetallic and Lined w/Nonmetals Provision,
Requirements .
Sever Cyclic Condition Provision

CHAPTER Piping for Category M Fluid Service

Piping for Category M Fluid M300~M345| CHAPTERI| ~ (Base Code) Modify
Service
MA300 ~ CHAPTER Modify
MA346
CHAPTER High Pressure Piping
High Pressure Piping K300 ~ K346 CHAPTER | ~ (Base Code) Modify
Appendices
Appendix A Allowable Stresses and Quality Factors for Metallic Piping and Bolting Materials
Appendix B Stress Tables and Allowable Pressure Tables for Nonmetals
Appendix C Physical Properties of Piping Materias
Appendix D Flexibility and Stress Intensification Factors
Appendix E Reference Standards
Appendix F Precautionary Considerations
Appendix G Safeguarding
Appendix H Sample Calculations for Branch Reinforcement
Appendix J Nomenclature
Appendix K Allowable Stresses for High Pressure Piping
Appendix L Aluminum Alloy Pipe Flanges
Appendix M Guide to classifying Fluid Services
Appendix Q Quality System Program
Appendix V Allowable Variations in Elevated Temperature Service
Appendix X Metallic Bellows Expansion Joints
Appendix Z Preparation of Technical Inquiries
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PROCEDURE 21 ASME B31.3 OVERVIEW DATE : DEC., 1995

Definitions (Para. 300.2)

1. Category D Fluid Service
A fluid servicein which al the following apply
(D) thefluid handled is nonflammable, nontoxic, and not damaging to human tissues as defined in para. 300.2
(2) thedesign gage pressure does not exceed 1035 kPA (150psi, 10.5kg/cm? )
(3) thedesigntemperatureisfrom-29 (-20 )through186 (366 )

2. Category M Fluid Service
A fluid service in which the potential for personnel exposureisjudged to be significant and in which asingle exposure
to avery small quantity of atoxic fluid, caused by |eakage, can produce serious Irreversible harm to persons on
breathing or bodily contact, even when prompt restorative measures are taken.

3. High Pressure Fluid Service
A fluid service for which the owner specifiesthe use of Chapter ~ for piping design and construction ;
see also para.K300.

4. Normal Fluid Service
A fluid service pertaining to most piping covered by this Code, |.e., not subject to the rules for Category D, Category M,
or High Pressure Fluid Service.

5. Severe Cyclic Conditions
Conditions applying to specific piping components or joints in which & computed in accordance with para.319.4.4
exceeds 0.8Sa(as defined in para.302.3.5), and the equivalent number of cycles (N in para.302.3.5) exceeds 7000; or
other conditions which the designer determines will produce an equivalent effect.
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PROCEDURE 2.2. SPRING SELECTION DWG DATE : DEC., 1995
VARIABLE/CONSTANT TYPE SPRING
VE1 VE2 VE3 VE4 CE1 CEZ

D 0 SO A7

(COLD [NSULATED LINES)

PRING VEL VE2 VE3 VE4 srinG | CEL [ CLA- | g1 | om0
qze LVSS [vsm[vsL[vss [vsm[vsL[vss [vsm[vsL[vss [vsm[vsL | g, | [CE2 | MP
L1 (mm) A (mm)| SIZE B (mm)
0 220 | 320 | 550 | 220 | 320 | 550 | 220 | 320 | 550 [ 220 | 320 [ 550 1-5 1000 | 34" 65 65
1 220 [ 320 | 550 | 220 | 320 | 550 | 220 [ 320 | 550 | 220 | 320 | 550 | 6~10 | 1000 1" 65 65
2 | 220 | 340 | 590 | 220 | 340 | 590 | 220 | 340 | 590 | 220 | 340 | 590 | 11~15 | 1000 | 1.0/2" | 105 | 105
3 [ 240 | 340 [ 590 [ 240 | 340 [ 590 | 240 [ 340 | 590 | 240 [ 340 | 590 [ 16~20 [ 1000 | 2 160 | 160
4 240 | 350 | 610 | 240 | 350 | 610 | 240 | 350 | 610 [ 240 | 350 | 610 | 21~25 [ 1300 3" 175 175
5 240 | 350 | 610 | 240 | 350 | 610 | 240 | 350 | 610 [ 240 | 350 | 610 | 26~30 [ 1300 4" 200 200
6 270 [ 380 | 660 | 270 | 380 | 660 | 270 [ 380 | 660 | 270 | 380 | 660 | 31~35 | 1300 5" 210 210
7 270 [ 380 | 660 | 270 | 380 | 660 | 270 [ 380 | 660 | 270 | 380 | 660 | 36~40 | 1500 6" 235 235
8 [ 300 420 [ 740 [ 300 | 420 [ 740 | 300 | 420 | 740 | 300 [ 420 | 740 [ 41~45 | 1500 | 8" 260 | 260
9 [ 300 440 [ 740 300 | 440 | 740 | 300 [ 440 | 740 | 300 | 440 | 740 | 46~50 | 1500 | 10" | 305 | 305
10 300 | 440 | 750 | 300 | 440 | 750 | 300 | 440 | 750 [ 300 | 440 | 750 | 51~55 [ 1800 12" 330 330
11 320 | 440 | 750 | 320 | 440 | 750 | 320 | 440 | 750 [ 320 | 440 | 750 | 56~60 [ 1800 14" 360 360
12 320 | 460 | 790 | 320 | 460 | 790 | 320 | 460 | 790 [ 320 | 460 | 790 | 61~65 [ 1800 16" 390 390
13 340 [ 500 | 860 | 340 | 500 | 860 [ 340 [ 500 | 860 | 340 | 500 | 860 [ 66~70 - 18" 410 410
14 [ 360 | 530 [ 920 | 360 | 530 | 920 | 360 [ 530 | 920 | 360 | 530 [ 920 [ 71~75 | - 20" | 440 | 440
15 [ 370|530 [ 920 [ 370 [ 530 | 920 | 370 [ 530 | 920 [ 370 [ 530 [ 920 [ 76~80 | - 24" | 490 | 490
16 | 410 | 580 [ 1030] 410 | 580 | 1030] 410 [ 580 | 1030[ 410 | 580 [ 1030[ 81~85 | - 26" | 530 | 530
17 430 | 640 | 1150| 430 [ 640 | 1150 430 | 640 | 1150| 430 | 640 [ 1150| 86~90 - 28" 560 560
18 480 | 660 | 1140| 480 [ 660 | 1140 | 480 | 660 | 1140| 480 | 660 | 1140| 91~95 - 30" 585 585
19 520 [ 730 | 1270 520 | 730 | 1270 520 | 730 | 1270| 520 | 730 | 1270 96~100 - 32" 785 785
20 560 [ 780 | 1380| 560 | 780 | 1380 560 [ 780 | 1380| 560 | 780 | 1380 |101~105 - 34" 825 825
21 | 620 | 860 | 1520| 620 | 860 | 1520 620 | 860 | 1520| 620 | 860 | 1520|106~110] - 36" | 885 | 885
22 | 700 | 1050 [ 1900] 700 | 1050 [ 1900] 700 [ 1050 1900] 700 | 1050 [ 1900| - - 38" | 900 | 900
Notes :

1. All dimensionsarein mm except spring size unless otherwise noted.

2. Thesetables should be used only for preliminary support & hanger design and be checked by vendor.
3. Thesetablesare based on unison data.

4. Datalisted above are minimum reguirements.

5. VSS(short type), VSM (medium type), V SL (long type)

6. Clamp sizeisdifferent from pipe size according to cold insulation thickness.

7. Spring sizeand type shall be provided by stressengineer.
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PROCEDURE 2.2. SPRING SELECTION DWG DATE : DEC., 1995

VARIABLE TYPE SPRING

V1A vig vic VZA V2B v2C

Lal

V4A

lel

Lel

VIANVIBNIC | V2AN2BN2C | V3AN3BIV3C | VAAN4ABNAC | V3AN3BIV3C | VAAN4BVAC |cLa|vu2|viziviz
FRING
qzE |Vvss|vsm|vsL|vss|vsm|vsL|vss|vsM[vsL]|vss|vsMm]VSL|vSs|vsM]|VsL|vss|vsM|vsL| MP | 3/4A | 3/4B | 34C
A (mm) C (mm) SZE B (mm)
0 | 550 [ 650 [ 900 [ 850 [ 950 [1200] 700 | 700 | 700 | 500 [ 500 [ 500 | 183 [ 273 [ 479 | 188 [ 273 [ 479 | 3/4" | 35 | 65 | 35
1 [ 550 [ 650 [ 900 [ 850 | 950 [1200] 700 | 700 | 700 [ 500 [ 500 [ 500 [ 193 [ 273 [ 479 [ 193 [ 273 [ 479 [ 1" | 40 | 65 | 40
2 | 550 | 650 | 900 | 850 | 950 | 1200| 700 | 700 | 700 | 500 | 500 | 500 | 198 | 293 | 519 | 198 | 293 | 519 |1.1/2°| 55 | 105 | 55
3 | 550 | 650 | 900 | 850 | 950 [1200] 700 | 700 [ 700 [ 500 | 500 | 500 | 198 [ 293 [ 519 | 198 [ 293 [ 519 | 2" | 60 | 160 [ 60
4 |550 [ 650 [ 900 [ 850 | 950 1200 700 [ 700 [ 700 | 500 | 500 [ 500 [ 198 | 303 | 539 [ 198 [ 303 [ 539 | 3" | 75 [ 175 [ 75
5 | 550 | 650 | 900 | 850 | 950 | 1200| 700 | 700 | 700 | 500 | 500 | 500 | 198 | 303 | 539 | 198 | 303 | 539 | 4" | 95 | 200 | 95
6 | 550 | 650 | 1000] 850 [ 950 [ 1300 700 | 700 | 700 [ 500 [ 500 | 500 | 222 | 327 | 583 | 222 | 327 [ 583 | 5" | 110 | 210 | 110
7 [ 550 [ 650 [1100] 850 | 950 [1300] 700 | 700 | 700 [ 500 [ 500 | 500 | 222 [ 327 [ 583 | 222 [ 327 [ 583 | 6" [ 125 | 235 | 125
8 | 600 | 750 |1100| 900 | 1050 1400| 700 | 700 | 700 | 500 | 500 | 500 | 247 | 367 | 663 | 247 | 367 | 663 | 8" | 150 | 260 | 150
9 [600 [ 750 |1100] 900 [ 1050 1400] 700 | 700 [ 700 [ 500 | 500 | 500 | 252 [ 367 | 654 | 252 | 367 | 654 | 10" | 200 | 305 | 200
10 [ 600 | 750 [ 1100 900 [1050]1400] 700 | 700 | 700 [ 500 [ 500 | 500 | 252 [ 373 [ 662 | 252 | 373 [ 662 | 12" [ 225 | 330 | 225
11 | 600 | 750 | 1100] 900 | 1050|1400 | 700 | 700 | 700 | 500 | 500 | 500 | 267 | 373 | 664 | 267 | 373 | 664 | 14" | 245 | 360 | 245
12 | 700 | 800 | 1200 | 1000|1100 1500 700 | 700 | 700 | 500 | 500 | 500 | 285 | 405 | 717 | 285 | 405 | 717 | 16" | 280 | 390 | 280
13 [ 700 [ 800 [ 1200 1000 1100] 1500] 700 | 700 | 700 [ 500 | 500 | 500 | 301 | 444 | 792 | 301 | 444 [ 792 [ 18" [ 310 | 410 | 310
14 | 800 | 900 [ 1300 1100|1200 1600| 700 | 700 | 700 | 500 | 500 | 500 | 340 | 490 | 868 | 340 | 490 | 868 | 20" | 350 | 440 | 350
15 | 800 | 900 [ 1300 1100|1200(1600] 700 | 700 [ 700 [ 500 | 500 | 500 | 361 | 507 | 888 | 361 | 507 | 888 | 24" | 400 | 490 [ 400
16 [ 800 [ 1000 1400 1100 1300] 1700] 700 | 700 [ 700 [ 500 | 500 | 500 | 406 | 568 | 995 | 406 | 568 [ 995 [ 26" | 430 | 530 [ 430
17 | 850 | 1100 1700 | 1150 | 1400|2000 | 700 | 700 | 700 | 500 | 500 | 500 | 452 | 647 | 1138| 452 | 647 | 1138| 28" | 450 | 560 | 450
18 | 950 | 1100[1700] 1250 1400 2000 | 700 | 700 | 700 [ 500 [ 500 | 500 | 483 | 647 | 1109| 483 | 647 [ 1109 30" | 480 | 585 | 480
19 [ 950 [1300] 1900 1250 1600{ 2200] 700 | 700 | 700 [ 500 | 500 | 500 | 532 | 732 [1264] 532 | 732 [ 1264 | 32" [ 505 | 785 | 505
20 | 1200 1400|2000 | 1500 | 1700|2300 | 700 | 700 | 700 | 500 | 500 | 500 | 586 | 805 | 1396 | 586 | 805 | 1396 | 34" | 545 | 825 | 545
21 [ 12001500 [ 2200|1500 1800 2500 700 [ 700 | 700 | 500 | 500 [ 500 | 631 | 898 | 1548 631 | 898 | 1548] 36" | 565 | 885 | 565
22 13001600 2500 [ 1600] 1900] 2800 700 [ 700 | 700 | 500 | 500 | 500 | 751 | 1064|1872 751 [ 1064 ] 1872] 38" | 700 [ 900 | 700
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PROCEDURE 2.2. SPRING SELECTION DWG DATE : DEC., 1995

CONSTANT TYPE SPRING

C1A CiB C1¢ C2ZA G2B G20

SPRING |C1A/B/C |C2A/B/C |C3A/BIC |C4A/BIC |C1A/B/C |C2A/B/C [C3A/B/C [CAA/BIC [C4A/BIC [CLAMP| CL2/3/4A | C1/2/3/4B | CL/2/3/4C

SIZE A (mm) C (mm) D (mm) | SIZE B (mm)
1-5 500 700 1000 1000, 400 300 300 400 205 34" 35 65 35
6-10 500 700 1000 1000, 400 300 300 400 205 1" 40 65 40
11-15 500 700 1000 1000, 500 300 300 500 250) 1.1/2 55 105 55
16~20 500 700 1000 1000, 500 300 300 500 250 2" 60 160 60
21~25 600  1000]  1300{ 1000 500 350 350 500 360 3" 75 175 75
26~30 600  1000]  1300{ 1000 700 350 350 700 360 4" 95 200 9
31~-35 600 1000; 1300 1000, 700 350 350 700 360 5" 110 210 110
36~40 800 1200, 1500 1000, 1000 400 400 1000 3% 6 125 239 125
41~-45 800 1200, 1500 1000, 1000 400 400 1000 395 8" 150 260 150
46~50 800 1200, 1500 1000, 1000 400 400 1000 395 10" 200 309 200
51~55 950 1650|1950 1000 1300 500 500| 1300 502 12" 225 330 225
56~60 950( 1650|1950  1000] 1300 500 500| 1300 502| 14" 245 360 245
61~65 950( 1650|1950 1000 1300 500 500| 1300 502| 16" 280 390 280
66~70 1200, 2200 2500 1000, 1600 650 650 1600 683 18" 310 410 310
71~75 1200, 2200 2500 1000, 1600 650 650 1600 683 20" 350 440 350
76~80 1200, 2200 2500 1000, 1600 650 650 1600 810 24" 400 490 400
81~-85 1200, 2200 2500 1000, 1600 650 650 1600 810[ 26" 430 530 430
86~90 2000 1400 1700  1000] 1900 900 900[ 1900 865 28" 450 560 450
91~95 2000  1400( 1700  1000] 1900 900 900| 1900 865 30" 480 585 480
96~100 2000 1800 2100 1000, 2500 1000, 1000 2500 940 32 505 789 505
101~105 2000 1800, 2100 1000, 2500 1000, 1000 2500 940 34" 545 829 545
106-110 2000 1800, 2100 1000, 2500 1000 1000 2500 940[ 36" 565 889 565
38" 700 900 700
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PROCEDURE 2.2. SPRING SELECTION DWG DATE : DEC., 1995

VARIABLE TYPE SPRING
Notes :
1. All dimensions arein mm except spring size unless otherwise noted.
2. Thesetables should be used only for preliminary support & hanger design and be checked by vendor.
3. Thesetablesare based on unison data.
4. Datalisted above are minimum requirements.
5. V SS(short type), VSM (medium type), VSL (long type)
6. Clamp sizeisdifferent from pipe size according to cold insulation thickness
7. Spring sizeand type shall be provided by stressengineer.

CONSTANT TYPE SPRING
Notes :

1. All dimensions arein mm except spring size unless otherwise noted.
2. Thesetables should be used only for preliminary support & hanger design and be checked by vendor.
3. Thesetablesare based on unison data.
4. Datalisted above are minimum reguirements.
5. Clamp sizeisdifferent from pipe size according to cold insul ation thickness.
6. Spring sizeand typeshall be provided by stressengineer.
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2. PIPING DESIGN REFERENCES | aoe s vom o0

PIPING DISCIPLINE PAGE: 10F 5
PROCEDURE 2.3 ALLOWABLE PIPE SPAN(C.S) DATE : DEC., 1995
Unit: m
UNINSULATED LINE INSULATED LINE
S7ZE scH | Deflection Empry | WATER EMPTY PIPE WATER FILLED PIPE

(mm) pipe | FILLED [ 50mm [ 100mm [ 150mm | 50mm [ 100mm [ 150mm

PIPE | INSUL. | INSUL. | INSUL. | INSUL. | INSUL. | INSUL.
12 40 16.0 3.9 3.8 3.0 2.4 2.0 3.0 24 2.0
80 16.0 3.8 3.8 3.1 2.5 21 3.0 25 2.1
3/4" 40 16.0 4.4 4.2 35 2.8 24 3.5 2.8 24
80 16.0 44 42 3.6 2.9 2.5 36 2.9 2.5
1 40 16.0 5.0 4.7 4.1 34 29 4.0 3.4 2.9
80 16.0 49 47 42 35 31 41 35 3.0
112" 40 16.0 6.1 57 52 45 39 5.0 44 3.9
80 16.0 6.0 5.7 5.3 4.6 4.1 5.2 4.5 4.0
160 16.0 5.9 5.7 5.3 4.7 4.2 5.2 4.7 4.2
XXS 16.0 5.7 5.6 53 4.8 4.3 5.2 4.7 4.3
2" 40 16.0 6.8 6.3 6.0 5.2 4.6 5.7 51 4.5
80 16.0 6.7 6.4 6.1 54 4.8 5.9 53 4.8
160 16.0 6.6 6.4 6.1 5.6 5.0 6.0 5.5 5.0
XXS 16.0 6.4 6.3 6.1 5.6 51 6.0 5.5 5.1
3" 40 16.0 8.3 7.6 7.6 6.9 6.3 7.1 6.6 6.1
80 16.0 8.2 7.7 7.7 7.1 6.5 7.3 6.8 6.3
160 16.0 8.0 7.7 7.7 7.2 6.7 7.4 7.0 6.6
XXS 16.0 7.9 7.7 7.6 7.2 6.7 7.4 7.1 6.7
4" 40 16.0 9.4 8.5 8.8 8.1 7.4 8.1 7.6 7.1
80 16.0 9.3 8.7 8.8 8.3 7.7 8.3 7.9 7.4
6" 40 16.0 115 10.1 10.9 10.2 9.6 9.8 9.4 8.9
80 16.0 114 10.5 11.0 10.4 9.9 10.2 9.8 9.4
8" 20 16.0 13.2 111 12.5 117 11.0 10.8 104 10.0
30 16.0 13.2 113 125 11.8 111 10.9 105 101
40 16.0 13.2 114 12.6 11.9 11.3 111 10.7 104
80 16.0 13.0 11.9 12.6 12.2 11.7 11.6 11.3 10.9
10’ 20 16.0 14.8 121 14.0 13.2 125 117 11.4 11.0
30 16.0 14.8 12.4 14.1 13.4 12.7 12.1 11.7 114
40 16.0 14.7 12.6 14.1 13.5 12.9 12.4 12.0 11.7
80 16.0 14.6 13.2 14.2 13.8 13.3 13.0 12.7 124
12" 20 16.0 16.2 12.8 15.3 145 13.7 125 12.2 11.8
30 16.0 16.1 13.3 154 14.7 141 13.0 12.7 124
40 16.0 16.1 13.7 155 14.9 14.3 134 131 12.8
80 16.0 15.9 144 155 151 14.7 141 13.9 13.6
14" 20 16.0 16.9 13.7 16.2 154 14.7 134 131 12.8
40 16.0 16.8 14.3 16.3 15.7 15.2 14.0 13.8 13.5
16" 20 16.0 18.1 14.3 17.3 16.6 15.9 14.1 13.8 13.5
40 16.0 18.0 153 175 17.0 16.4 150 14.8 145
18" 20 16.0 19.2 14.9 18.4 17.6 16.9 14.7 14.4 141
40 16.0 19.1 16.2 18.6 18.1 17.6 16.0 15.7 155
20" 20 16.0 20.2 15.9 19.5 18.8 18.1 15.7 155 15.2
40 16.0 20.1 17.0 19.7 19.2 18.7 16.8 16.5 16.3
24" 20 16.0 22.2 17.0 21.4 20.7 20.0 16.7 16.5 16.3
40 16.0 22.1 18.5 21.6 21.2 20.7 18.3 18.1 17.9

Notes :
1. Pipe material is A53 Gr.B and insulation material isperlite.
2. Design temperatureis 100  for uninsulated lineand 200 for insulated line.
3. If concentrated loadexists such asvalvethen consult with stress engineer.
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2. PIPING DESIGN REFERENCES | rao: o o0

PIPING DISCIPLINE PAGE:20F 5
PROCEDURE 2.3 ALLOWABLE PIPE SPAN(S.S) DATE : DEC., 1995
Unit:m
UNINSULATED LINE INSULATED LINE
S7ZE scy |Deflectionf | WATER EMPTY PIPE WATER FILLED PIPE
(mm) PIPE FILLED 50mm 100mm 150mm 50mm 100mm | 150mm
PIPE | INSUL. | INSUL. | INSUL. | INSUL. | INSUL. | INSUL.

172" 40S 16.0 3.9 3.8 3.0 2.4 2.0 3.0 2.4 2.0
80S 16.0 338 37 3.0 24 21 3.0 24 2.1
34 408 16.0 4.4 4.2 35 2.8 24 34 2.8 24
80S 16.0 43 42 36 2.9 25 35 2.9 25
1" 40S 16.0 49 47 41 34 2.9 4.0 33 2.9
80S 16.0 48 47 42 35 3.0 4.1 35 3.0
112" 55 16.0 6.1 5.3 48 39 33 45 338 33
10S 16.0 6.1 55 5.1 43 37 48 4.1 3.6
40S 16.0 6.0 5.6 5.2 44 39 5.0 43 338
80S 16.0 5.9 56 53 46 4.0 5.1 45 4.0
2" 5S 16.0 6.9 5.7 55 45 39 5.0 43 3.8
10S 16.0 6.8 6.1 5.8 49 43 5.4 47 4.2
40S 16.0 6.7 6.2 5.9 5.2 46 5.6 5.0 45
80S 16.0 6.7 6.3 6.0 5.4 48 538 5.2 47
3" 58 16.0 84 6.8 7.0 6.0 5.3 6.2 5.6 5.1
10S 16.0 8.3 7.1 7.3 6.4 5.7 6.6 6.0 5.4
40S 16.0 8.2 75 75 6.8 6.2 7.1 65 6.0
80S 16.0 8.1 7.6 7.6 7.0 6.4 7.2 6.7 6.3
4 40S 16.0 93 8.4 8.7 8.0 74 8.0 75 7.0
80S 16.0 92 8.6 8.8 8.2 7.6 83 7.8 7.4
6" 40S 16.0 11.4 10.0 10.8 10.1 95 9.7 93 8.8
80S 16.0 113 10.4 10.8 10.3 9.8 10.1 9.7 9.3
8" 5S 16.0 132 9.7 117 10.6 9.7 9.3 8.9 85
10S 16.0 132 10.2 12.0 11.0 10.2 9.8 94 9.0
40S 16.0 13.0 113 12.4 118 112 11.0 10.6 10.2
80S 16.0 12.9 117 12,5 12.0 115 115 11.2 10.8
10" 5S 16.0 14.7 10.8 13.4 12.3 114 105 10.1 9.7
10S 16.0 14.7 11.2 13.6 12.6 117 10.9 105 10.1
40S 16.0 14.6 12,5 14.0 134 12.8 12.2 11.9 11.6
80S 16.0 14.5 12.9 14.1 13.6 13.1 12.7 124 12.0
12" 5S 16.0 16.1 11.7 14.8 13.7 12.8 11.4 11.1 10.7
10S 16.0 16.0 12.0 14.9 13.9 13.0 117 114 11.0
40S 16.0 15.9 13.4 15.3 14.7 141 131 12.8 125
80S 16.0 15.8 13.8 15.4 14.9 14.4 13.6 133 13.0
14" 58 16.0 16.8 12.1 155 14.4 135 11.8 115 111
10S 16.0 16.8 12,5 15.7 14.7 13.8 12.2 11.9 11.6
16" 58 16.0 18.0 12.7 16.7 155 14.6 125 12.2 11.9
10S 16.0 18.0 13.0 16.8 15.8 14.8 12.8 125 12.2
18" 5S 16.0 19.1 13.2 177 16,5 15.6 12.9 12.7 12.4
10S 16.0 19.1 135 17.8 16.8 15.8 13.3 13.0 12.7
20" 5S 16.0 20.1 14.0 18.8 17.7 16.7 13.7 135 13.2
10S 16.0 20.1 14.4 19.0 17.9 17.0 141 13.9 13.6
24" 5S 16.0 221 15.2 20.8 19.7 18.8 15.0 14.8 14.5
10S 16.0 22.0 15.6 20.9 19.9 19.1 154 15.2 14.9

Notes :
1. Pipe material is A312 TP304 and insulation material isperlite.
2. Design temperatureis 100  for uninsulated lineand 200 for insulated line.
3. If concentrated loadexists such asvalvethen consult with stress engineer.
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PIPING DISCIPLINE PAGE: 30F 5
PROCEDURE 2.3 ALLOWABLE PIPE SPAN(PVC) DATE : DEC., 1995
PIPE SPAN (M)
S7E SCH BARE PIPE PIPE+WATER FILLED
DESIGN TEMP( ) DESIGN TEMP( )
15(60 ) 40(100 ) 60(140 ) 15(60 ) 40(100 ) 60(140 )
2 40 15 1 1 1 1 1
80 15 1 1 1 1 1
3/4" 40 15 15 1 1 1 1
80 15 15 15 1 1 1
1 40 15 15 15 1 1 1
80 2 15 15 15 1 1
1-14" 40 2 2 15 15 15 1
80 2 2 2 15 15 15
1-1/2" 40 2 2 2 15 15 15
80 2 2 2 15 15 15
2 40 2 2 2 15 15 15
80 2 2 2 15 15 15
3 40 2 2 2 15 15 15
80 25 25 2 2 2 15
4 40 25 25 25 2 2 2
80 3 25 25 25 2 2
6" 40 3 3 25 25 25 2
80 3 3 3 25 25 25
8" 40 3 3 3 25 25 25
80 35 35 3 3 3 25
10" 40 35 35 3 3 3 25
80 4 4 35 35 35 3
12" 40 4 4 35 35 35 3
80 45 4 4 4 35 35
Notes :
1. Material
1) PVC (Poly Vinil Chloride)PIPE . ASTM D1785

2) CPVC (Chlorinated Poly Vinil Chloride) PIPE  : ASTM F441
2. Referencedata
1) databased on manufacture’ s (by R& G SLOANE MANUF.CO.,INC.)

2) specific gravity . PVC(1.4), CPVC (1.54)
3) Max. Temp.( ) : PVC(60 (140 )),CPVC (100 (210 )
4) Max. Press(kg/cn?) . PVC(13), CPVC(10)

3. If Concentrated load existssuch as Valve, then Consult with Stress Engineer.
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2. PIPING DESIGN REFERENCES PAGE: 4 OF 5
PIPING DISCIPLINE '
PROCEDURE 2.3 ALLOWABLE PIPE SPAN DATE : DEC. 1995

"L%,E -% H

OVER-HANG FOR PIPES AT CORNERS

0.80L B PLAN

0.70L \

020L 0.40L 0.50L 0.ML 1.00L ,——»
A

L.00L

0.80L.

0.70L \ ]

N
N

0.10L 0200 0.30L 0HL 0.5L
A

NOTE:"L" -+ H%7+2] ORDINARY SPAN & e},
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2. PIPING DESIGN REFERENCES

PIPING DISCIPLINE PAGE:5 OF §
PROCEDURE 2.3 ALLOWABLE PIPE SPFAN DATE : DEC. 1995
) -L -ag "

OVER-HANG FOR PIPES AT CORNERING

95 gy o )
\\ \\\\\ \\\ \ | LIMIT ’
100L AVREN
0.90L \\\ \ \\ AN ¢
LY
- \\ \\ \Q\ \\\
e R IR
0.60L \\ \\ \ \ \ \\
N I AN AN
A \ \
\ \\ )Y LIMIT
0.40L \ \ L N NN 1]
\ S e e, Y ﬁm
0.30L N ] ~— | Tt
0.20L L == = [ Eg B
PP R E=ESE=SES
0.20L 0.40L 0.60L 0.80L 1.00L

NOTE:*L" 2 H #7939 ORDINARY SPAN & t}eb .
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2. PIPING DESIGN REFERENCES ] :
PIPING DISCIFLINE PAGE:1 OF 1
PROCEDURE 2.4 MAX. GUIDE SPAN DATE : DEC. 1995
§
v . EXPANSION JOINT
Lo A £ 6 @ g & 6 &G & G
- L1 L1 | L2 L3 13 L3 L3 13
el
= — ¢ UNIT:M
VERTICAL | NOMINAL SIZE HORIZONTAL
TOWER H (Toch) Ll L2 L3
4 12 -
4 1 -
4.5 L2 -
55 2 02
55 212 025
MAX. QUIDE SPAN
6.5 ) 03
15 4 04 X@~3
9 5 05
10 ] 0.6
10 8 08
11 10 10
12 12 12
125 14 14 L1X3
13 16 16 MAX. GUIDE SPAN
135 18 18
14 20 20 X@-4
14 2 22
15 24 24
% 26
2 28
0 30
R 38
42 42
48 43
M 54
60 60

NOTES : 1. EXPANSION LOOP S 3 Zlo] 2350 2|t seE Agig FFo=
STRESS o4 ERXI2} ${e|sio] GUDE 9x|E 22

2, VERTICALLINE of| { RESTING % GUIDE o 4 x|l=o0|7l
Xaoz BE 20m 0|40 =94 WINDFORCE 2 1#stof GUIDE
SPAN & Z3Ec {HP2)
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REV. 1 (OCT., 2002)
PIFING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE : 1OF 2

PROCEDURE 2.5 RACK PIPING LOOP ARM ANCHOR DATE : DEC., 1995

EXPANS, H F PT.C H F PT.C H F PT.C
BETWEEN [NOM.| LOOP | ANCHOR |COLDDEFL.| LOOP | ANCHOR |COLDDEFL.| LOOP | ANCHOR |COLDDEFL.
ANCHORS PIPE [DIMENSION| FORCE Note 3 DIMENSION| FORCE Note 3 DIMENSION| FORCE Note 3
(mmy | SI4E (mm) (kg) (mm) (mm) (kg) (mm) (mm) (kg) (mm)
SCH 20 STD SCH 40
3 2000 150 15 2000 150 15 2000 150 15
4 2000 300 15 2000 300 15 2000 300 15
6 2500 500 11 2500 500 11 2500 500 11
8 2500 700 9 2500 1050 10 2500 1050 10
10 2700 850 8 2700 1550 9 2700 1550 9
50 12 2700 1150 8 2700 2200 9 2700 2450 9
14 2700 1850 9 2700 2500 9 3000 2550 8
16 3000 1850 8 3000 2500 8 3500 2900 7
18 3200 1950 8 3200 2650 8 4200 2900 6
20 3500 2600 8 3500 2600 8 4700 3000 6
24 3700 2950 8 3700 2950 8 6000 2900 5
3 2500 150 18 2500 150 18 2500 150 18
4 3000 200 14 3000 200 14 3000 200 14
6 3200 450 12 3200 450 12 3200 450 12
8 3500 550 9 3500 750 10 3500 750 10
10 3700 700 8 3700 1200 9 3700 1200 9
75 12 4000 750 8 4000 1450 8 4000 1650 9
14 4000 1250 8 4000 1700 9 4000 2150 9
16 4000 1550 9 4000 2100 9 4500 2600 8
18 4000 1900 9 4000 2500 9 5200 2800 7
20 4000 2950 10 4000 2950 10 6000 2700 7
24 4500 2950 9 4500 2950 9 7200 2950 6
3 3200 150 19 3200 150 19 3200 150 19
4 3500 200 16 3500 200 16 3500 200 16
6 4000 400 12 4000 400 12 4000 400 12
8 2500 200 10 2500 600 10 2500 600 10
10 4500 600 9 4500 1050 10 4500 1050 10
100 12 4700 700 9 4700 1350 9 4700 1550 10
14 4700 1200 9 4700 1600 10 4700 2050 10
16 5000 1300 9 5000 1750 9 5000 2750 10
18 5000 1600 9 5000 2100 10 6000 2750 8
20 5000 2500 10 5000 2500 10 6700 2800 8
24 5200 2950 11 5200 2950 11 8200 2950 7
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2. PIPING DESIGN REFERENCES | rao: s 00

PIPING DISCIPLINE PAGE: 20F 2
PROCEDURE 2.5 RACK PIPING LOOP ARM ANCHOR DATE : DEC. 1995
EXPANS. H F PT.C H F PT.C H F PT.C
BETWEEN NOM. LOOP ANCHOR | COLDDEFL. LOOP ANCHOR | COLDDEFL. LOOP ANCHOR | COLD DEFL.
ANCHORS PIPE |DIMENSION| FORCE Note 3 DIMENSION| FORCE Note 3 DIMENSION| FORCE Note 3
(mmy | SZE[__(mm) kg (mm) (mm) kg (mm) (mm) (kg) (mm)
SCH 20 STD SCH 40
3 3700 100 20 3700 100 20 3700 100 20
4 4200 150 16 4200 150 16 4200 150 16
6 5000 300 12 5000 300 12 5000 300 12
8 5200 400 9 5200 550 11 5200 550 11
10 5500 500 9 5500 850 10 5500 850 10
125 12 6000 550 8 6000 1000 9 6000 1150 9
14 6000 900 9 6000 1200 9 6000 1500 9
16 6000 1100 9 6000 1500 9 6200 2200 10
18 6000 1350 10 6000 1800 10 6500 2900 9
20 6000 2100 10 6000 2100 10 7500 2750 9
24 6000 2700 11 6000 2700 11 9200 2900 8
3 4200 100 21 4200 100 21 4200 100 21
4 4700 150 17 4700 150 17 4700 150 17
6 5500 300 13 5500 300 13 5500 300 13
8 6000 350 11 6000 500 11 6000 500 11
10 6200 450 10 6200 800 11 6200 800 11
150 12 6500 550 9 6500 1000 10 6500 1150 10
14 6700 850 10 6700 1150 10 6700 1450 10
16 7000 950 9 7000 1300 10 7000 2000 10
18 7000 1150 10 7000 1550 10 7200 2800 10
20 7000 1850 11 7000 1850 11 8000 2900 10
24 7200 2200 11 7200 2200 11 - - -
3 4700 100 22 4700 100 22 4700 100 22
4 5500 150 17 5500 150 17 5500 150 17
6 6200 250 14 6200 250 14 6200 250 14
8 7000 300 11 7000 400 11 7000 400 11
10 7000 400 10 7000 700 11 7000 700 11
175 12 7500 450 9 7500 850 10 7500 1000 10
14 7500 750 10 7500 1050 10 7500 1300 10
16 7500 950 10 7500 1300 10 7500 2050 11
18 7500 1150 11 7500 1550 11 7700 2800 11
20 7500 1850 11 7500 1850 11 8500 2950 10
24 7700 2200 12 7700 2200 12 - - -
3 5200 100 23 5200 100 23 5200 100 23
4 6000 100 18 6000 100 18 6000 100 18
6 7000 250 14 7000 250 14 7000 250 14
8 7500 300 11 7500 400 12 7500 400 12
10 8000 350 10 8000 600 11 8000 600 11
200 12 8200 450 10 8200 800 10 8200 950 11
14 8200 750 10 8200 950 11 8200 1250 11
16 8200 900 11 8200 1200 11 8200 1900 11
18 8200 1100 11 8200 1450 11 8500 2700 11
20 8500 1600 12 8500 1600 12 9200 2850 11
24 8500 2050 13 8500 2050 13 - - -
Notes :
1. Table Miter Welding Elbow .
2. Table AnchorForce Thermal Force (Friction Force )
3. Actual Deflection = Cold Deflection + Hx (Expansion/m) (Pipe Line  Grouping )
4, Table Min.

5. D =Nominal Pipe dimension
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PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK LDP-L901

2. PIPING DESIGN REFERENCES
2.6 STEAM TRAP & DRIP POT PIPING

REV. 1 (OCT, 2002)
PAGE:1 OF 4
DATE ; DEC. 1995

STEAM DRIP POT
3/4" - 3" HEADER 4" AND LARGER HEADER
E O M D
% L 7 >® % 2 >@
s 58 : TOTRAP
2 5 s
Eg HLOW OFF VALVE _/ :
§ ELOW OFF VALVE
% DRIP POT & VALVE SIZE NOTES
% HEADERSZE | DRI POT SZE V?VEUSIFZII‘! “ngm (DLOCATE DRIP FOT TO CLEAR SUPPORT,
3 || mm v e | RN
o2 6'& LARGER ﬁnﬁmmmﬂ ol IRERT I
TO TRANSFER THE STEAM FOR EQUIPMENT
N (ON PIPE WAY) 3/4"2.12" BEADER 3"AND LARGER HEADER
=
S
5 ¢ I 5 f} RN (J E , E
§ El XC@ 2 >® g >®
E §  TOVENT e - e 18] Rome
g srax ©
&
=
§ DRIP POT & VALVE SIZE éﬂm
= HEADER SIZB w@ﬁiﬁg ['i.'NBE %%T%%%W STEAM
S e LINE SIZ6 ]T.ﬁ'mlﬁug w (3)THB BRANCH TYPS SHALL BE AS SPECIFIED
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2. PIPING DESIGN REFERENCES |, > on 4
PIPING DISCIPLINE .
PROCEDURE 2.6 STEAM TRAP & DRIP POT DATE : DEC. 1995
INVERTED BUCKET TRAP (IRI)
TRI1C
g5
s%‘“’ﬂ

CON AW
ey

BALL FLOAT TRAP(TR2), FOR CONTINUOUS DRAINER

TR2A1 TR2A2 TR2A3

TR2B1 TR2B2  TR2B3

INSTALLATION FOR BUCKET
TRAP AT EQUIPMENT

o

&

P

o

|/
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LDP-L901
o LG E&C PIPING HANDBOOK REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES _
PIPING DISCIPLINE PAGE:3 OF 4
PROCEDURE 2.6 STEAM TRAP & DRIP POT DATE : DEC. 1005
THERMODYNAMIC TRAP (TR3)

USEIN FREEZING CLIMATES

POR FREEZING CONDITIONS INSTALL TRAP IN VERTICAL POSITION.

POR NONFREEZING OONDITIONS TRAF MAY HE INSTALLFN IN
HORIZONTAL PCSITION WHEN SOLURCE I8 LOW.
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REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES PAGE: 4 OF 4
PIPING DISCIPLINE '
PROCEDURE 2.6 STEAM TRAP & DRIP POT DATE : DEC. 1995

NOTES

1.0 THIS STANDARD SHALL BE USED FOR SELECTION AND AFPLICATION ONLY.
FOR DETAILS SEE ISOMETRIC DRAWING.

20 ALL MATERIAL TO BE PER PROIECT FIFING MATERIAL SPECIFICATION.

3.0 THE LINE CLASSIFICATION ON ORIGINATING LINE SHALL BE CARRIED THROUGH THE STEAM TRAP UP TO THE CONDENSATE HEADER.
4.0 STEAM TRAPS SHALL BB LOCATED BELOW AND A8 CLOSE TO THE BQUIPMENT OR LINE BEING DRAINET AS POSSIBLE.

5.0 INSULATION TO BE PER PROJECT INSTILATION SPECIFHCATION.

6.0 DONOT INSULATE FLANGES OR TRAF FIFING BETWEEN THE BREAK OUT FLANGES UNLESS GTHERWISE SPBECIFIED.

7.0 TRAPS SHALL BE ACCESSTBLE FROM GRADE FLATRORM OR PORTABLE LADDER. TRAPS LOCATED IN FIPEWAYS ARE CONSIDERRED
ACCESSIBLE.

&0 TRAPS (OTHER THAN A THERMODYNAMIC TYPE) WILL NOT OPERATE WHEN THE TOP OF THE TRAP IS AROVE THE EQUIPMENT
CONNECTION EEING DRAINED, HECATTSE IT'S PRIME CAN NOT BE MAINTAINED,
REFER TC DETAIL "A™ FOR METHODS OF INSTALLATION THERMODYNAMIC TRAPS WHEN NECESSARY MAY BE INSTALLED ABOVE
THE EQUIFMENT BEING DRAINED WITHOUT ALTERING THE TRAF.

9.0 INGENERAL, STEAM TRAPS SHALL BE FROVIDED AT LOW POINTS AND AT ALL DEAD} ENDS OF STEAM HEADERS.
MAXIMIM SPACING FOR STEAM TRAPS DRAINING INTERVAL OF STEAM HEADERS SHALL BE;

9.1 SATURATED STEAM: 75m
92 SUPERHEATED STEAM: 150m

100 MINIMUM DISTANCE FROM GRADE TO STEAM TRAP FIFING SHALL BE 150MM.

11.0 FREEZING CLIMATES :
11.1 PIPINK: SHALL HE AS SHORT AS POSSIBLE HUT ALLOW FOR THERMAL EXPANSKON.
112 PROVIDE GRAVITY DRAINAGE TO ANI FROM TRAF BY MOUNTING TRAP IN VERTICAL WITH FLOW DOWN WHENEVER POSSIHLE.
113 AVOID DISCHARGING CONDENSATE DIRECTLY TO OFEN DRAINS WITHIN OPERATING AREAS.

120 SWAGH AS REQUIRED FOR REDUCTION FROM LINE SIZE.

13.0 INSULATE TRAP INLET AND OUTLET FIPING TO HEADER IN FREEZING CLIMATES. IN NON-FREEZING CLIMATES INSULATE FOR SAFETY
FER CONTRACT REQUIREMENTS, N INSULATION REQUIRED DOWNSTREAM QF TRAP WHEN DECHAR(GE IS OPEN ENDED,

14.0 BREAX OUT CONNECTIONS TO BE AS CLOSE TO TRAP AS POSSIBLE.

15.0 PROVIDE PROPER SUFPORT AND GUIDING OF VERTICAL RUNS WITH CONSIDERATION GIVEN TO THERMAL EXPANSION,

160 WHERE HEADER BLOCK VALVE IS NOT READILY ACCESSIBLE, A TRAP ISOLATION BLOCK VALVE SHALL BE PROVIDED AND LOCATED
AS SHOWN.

17.0 DETAIL NOTES
17.1 Y-STRAINERS ARE NOT REQUIRED IF TRAF IS FURNISHED: WITH AN INTERNAL STRAINER, CHECK VENDOR DATA ANDAOR.
SFECIFICATIONS.
172 THE STEAM TRAP FIFING (FROM DRIF FORT TO CONDENSATE HEADER) SHALL BE I
FLEXIBILITY DIJE TO HEADER THERMAL GROWTH.

173 ALTERNATE ROUTING OF EQUALIZING LINE TO STEAM SUPPLY TO BE USED ONLY WHERE NO OTHER ALTERNATIVE IS
AVAILAHLE. CHECK WITH CONTROX. SYSTEMS ENGINEER.

ESIGNED WITH CONSIDERATION FOR

180 EQUALIZING LINE SHALL BE INSTALLED ONLY WHERE THE BOATALIZING LINE MARKED ON THE P&ID.
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PIPING DISCIPLINE

PROCEDURE

PIPING HANDBOOK

2. PIPING DESIGN REFERENCES
2.7 READY-MADE STEAM MANIFOLD

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 1OF 1
DATE : DEC., 1995

Condensate Return Manifold

1. Condensate Return Manifold Dimension

Steam Supply Mamnifold

INLET |OUTLET| DRAIN |OPER.PRESS.| OPER.TEMP.

MANUFACTURER| MODEL NO H H1 H2 H3 L (inch) (inch) (inch) | (Max)(kg/ ) ()

TSM-A4 330 160 70 100 720 12 1.1/2 12
TLV TSM-AS8 650 160 70 100 720 12 1.1/2 12 - -

TSM-AL2 | 970 | 180 | 70 | 100 | 720 12 112 12
CCA-204 287 203 - - 713 12 1.1/2 3/4

ARMSTRONG | ccA-208 | 611 | 203 - - 713 12 112 3/4 28 399
CCA-212 935 203 - - 713 12 1.1/2 3/4
MSC04-CC 330 160 85 85 698 12 1.1/2 12

SPIRAX-SARCO | MSC08- CC 650 160 85 85 698 12 1.1/2 1/2 41.5 253
MSCI12-CC | 970 | 160 | 85 85 | 698 12 112 12

2. Steam Supply Manifold Dimension
INLET |OUTLET| DRAIN |OPER.PRESS.| OPER.TEMP.

MANUFACTURER| MODEL NO H H1 H2 H3 L (inch) (inch) (inch) | (Max)(kg/ ) ()
TSM-A4 330 160 70 100 112 1.1/2 1/2 172

TLV TSM-A8 650 160 70 100 112 1.1/2 1/2 172 20 425
TSM-A12 970 160 70 100 112 1.1/2 12 12
MSD-04 287 162 - - 114 1.1/2 12 3/4

ARMSTRONG MSD-08 611 162 - - 114 1.1/2 12 3/4 32 400
MSD-12 935 | 162 - - 14 | 112 2 34
MSCO4SD | 330 | 160 | 85 85 | 110 | 112 12 12

SPIRAX-SARCO | MsCo8sD | 650 | 160 | 85 85 | 10 [ 112 12 12 415 253
MSCI2-SD | 970 | 160 | 85 85 | 110 | 112 2 12
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2. PIPING DESIGN REFERENCES ' ’

PIPING DISCIPLINE PAGE:1 OF 2
PROCEDURE 2.8 VALVE OPERATION HEIGHT ATE  DEC. 1995
HORIZONTAL STEM I
CENTER OF

OPERATING EMERGENCY MAINTENANCE OR ISCLATING

2400
— {ARGE VALVES 2160
UNDESIRABLE _
P e | -
b .
PROHIHITS FRO- E[ THIRD CHOICE _
TRUDING VAL -
WHICH ARE NOT
GUARDED BY i 1500
EQUIPMENT PIPING :
OR STEM PRO- E -
AFFROX

TRIPPING ] — i — o
PREAZARH?D_ EMALL VALVES -
TRUDING VALVES 7 U‘“‘Fﬁ_&’ﬁﬁ“

WHICH ARE NOT — 300
GUARDED BY L _L -
EQUIPMENT OR -
PIPING

ACTUAL GRADE OR PLATFORM A USE ACTUAL GRADE IN ESTABLISHING HEIGHTS OF VALVES
(mENoTEY) (NOT HIGH POINT OF FURNISHED GRADE NOR NOMINAL GRADE)

NOTES

1. WHENEVER OTHER DBESIGN CONSIDERATIONS PERMIT, VALVES ARE BEST INSTALLED WITH THE
STEAM POINTING STRATGHT 1JF {VERTICAL STEM), SINCE THIS FOSITION GREATLY FACILITATES
IN PLACE MAINTENANCE. (LUBRICATION OF SCREW, INSPECTION, REPACKING)

2. VALVES MAY ROTATED AS FAR AS THE HORIZONTAL POSITION WITH NO GREAT DECREASE IN
MAINTENANCE CONVENIENCE; BUT SBOULD NOT BE INSTALLET* WITH THE STEM DOWNWARD
SINCE THE BONNET ACTS AS A TRAPFOR ABRASIVE SEDIMENT AND WATER WHITCH MAY
FREEZE UNDER ADVERSE CLIMATIC CONDITIONS.

3. SAFETY REQUIRES THAT VALVES BE PLACED OVER HEGH (3000 OR MORE) PLATRORMS,
RATHER THAN ADJACENT TO THEM.
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o LG E&C PIPING HANDBOQOK $1i9?(;CT 2002)
2. PIPING DESIGN REFERENCES ' ’

PIPING DISCIPLINE PAGE:2 OF 2
PROCEDURE 2.8 VALVE OPERATION HEIGHT DATE : DEC. 1995
VERTICAL STEM
HEIGHT REFERS TO
CENTER OF
HANDWHEEL

VALVES CAN BE PLACED OVER ACCESS AREA IF
THEY COMILY WITH HORIZONTAL STEMS LIMITATIONS
AND ARE ABOVE 2000MIN.HEAD CLEARANCE.

— 2400
; 2100
o
_ 1500
- _ 1200
: —
| 900
SECOND CHOICE }P -
EXTEN; -
HAND]E]N 600
(SEE LEJL050) _
= —" g( -
0 AcC -
MAINTENANCE 300
VAL“ES {ONLY ”‘5\ \\ -
STILE OR 600 300 0_} -
LW'WALE i I I | | | a u
MAIXMUM HORIZONTAL k ACTUAL GRADE OR FLATFORM
(LE-LOS0)
NOTES

1, WHENEVER DTHER DERIGN CONSIDERATIONS PERMIT, VALVES ARE BEST INSTALLED WITH THE
STEAM POINTING STRAIGHT UP (VERTICAL STEM), SINCE THIS POSITION GREATLY FACILITATES
IN PLACE MAINTENANCE. (LUBRICATION OF SCREW, INSFECTION, REPACKING)

2. VALVESMAY ROTATED AS FAR AS THE HORIZONTAL FOSITION WITHNO GREAT DECREASE IN
MAINTENANCE CONVENIENCE; BUT SHOULD NOT BE INSTALLED WITH THE STEM DOWNWARD
SINCE THEBONNET ACTS AS A TRAF FOR ABRASIVE SEDIMENT AND WATER WHITCH MAY
FREEZE UNDER ADVERSE CLIMATIC CONDITIONS.

3. SAFETY REQUIRES THAT VALVES BE FLACED GVER HIGH (3000 OR MORE} PLATFORMS,
RATHER THAN ADJACENT TO THEM.
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@ cesc

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.9 VALVE HANDWHEEL ORIENTATION

LDP-L901
REV. 1 (OCT, 2002)
PAGE:1 OF 1

DATE : DEC. 1995

=

[ TR

@iﬁ:&%}

1

\
/1

i

74

45° (TYP)

/f‘?%g:h %\L

THROUGH 4 THROUGH §
1507 | 300 | 600 | O00F | 15004 | 2500F | 150F | 300F [ 600F | D00F | 1500% [ 25008
] /.2" ~1 '1 ,2'" 4“ 2. 2“ 2!? 2“ 2“
2. E“ 3. 3“ 3" 3“ 3“
3 n s“ 4I 4I| 4“ 4“ 4I rﬁ n
i (TYP) 5° (TYP)
THROUGH 12
1504 | 300% | 6OD# | 900# | 1S00# |2500# |150# | 300§ | 600K | 900# | 15004 | 2500
w | ¢ | & | & ¢ | & | 16 0 | W | W e
2 | g | 8 | w g | 10 | 18 1 167,18"
4"

THROUGH 20 THROUGH 24
1504 | 3007 | 600# | 900# | 1500% |32500¢ | 150# | 300 | 60D | 90DR | 15007 | 2500
20 | 14 12740 [12%14° 18" | 20"
24" | 167 | 16 |16%18" 20 | W
18" |20%24" w
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o LG E&C PIPING HANDBOOK ;";'If?;cr, 2002)
PPING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE:1 OF 24
PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995
DRAWING LIST

1. STRAINER 1 SHEET

2, QUICK COUPLING 1 SHEET

3. FLEX HOSE(NON-METAL) 1 SHEET

4. FLEXIBLE JOINT HOSE(METAL) 1 SHEET

5. FLEXIBLE JOINT END TYPE(METAL) 1 SHEET

6. UTILITY HOSE RACK(TYPE "A") 1 SHEET

7. UTILITY HOSE RACK(TYPE "B") 1 SHEET

8. SAMPLE COOLER 1 SHEET

9. SAMPLER 1 SHEET

10. DRAIN COLLECTOR FOR SAMPLING 1 SHEET

11, SPECIAL BEND 1 SHEET

12, EMERGENCY SHOWER&EYE WASHER 1 SHEET

13. MOVABLE PLATFORM 1 SHEET

14, EXHAUST HEAD 1 SHEET

(5. SWARTOUT TYPE EXHAUST HEADS(FLANGED) 1 SHEET

16. SWARTOUT TYPE EXHAUST HEADS(THREADED) 1 SHEET

17. VENT STACK 1 SHEET

18, SPECIAL BOSSES 1 SHEET

19, PAD NOZZEL 1 SHEET

20, CHAIN WHEEL 1 SHEET

21. VALVE HANDWHEEL EXTENSION SPINDLE(1) 1 SHEET

22, VALVE HANDWHEEL EXTENSION SPINDLE(2) 1 SHEET

23. VALVE HANDWHEEL EXTENSION SPINDLE(3) 1 SHEET

180

Quality Speed Trust



@ cEescC PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
PROCEDURE 2.10 SPECIAL ITEMS

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:2 OF 24

DATE : DEC. 1995

1. STRAINER

TYPE B-1 TYPE C-1 TYPE C-2

— e ——,

TYPE T-1 TYPE T-2 TYPE T-3 TYPE Y-1

INSTRUCTICN TO VENDOR
(STRAINER TYPE)

INSTRUCTION TO VENDOR
{SUPPORT TYPE FOR T-1 & T-3)

NOTES

1. TAG NO. SHALL BE FITTED ON THE STRAINER.

2. THE FOLLOWING ACCESSORIES FOR "T" TYPE STRAINER SHALL BE
INCLUDED AS A PART OF THE REQXUIIREMENT AS REQINRED.
iy HINGE {FOR 10" AND) LARGER)
iy SADDLE FCR SUFPORT.
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@ cEsC PIPING HANDBOOK S

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES
PIPING DISCIPLINE PAGE:3 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

2. QUICK COUPLING

NOTES

1. WELDING PREPARATION SHALL BE IN ACCORDANCE WITH ANSI B16.25.
FE :PLAIN END BE : BEVELED END

2. TAGNQ. SHALL EE FITTED ON THE COUPLING.
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o LG E&C PIPING HANDBOOK ;‘;ﬁ?&m 2000
2. PIPING DESIGN REFERENCES ’ :

PIPING DISCIPLINE PAGE:4 OF 24
PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995
3. FLEX. HOSE(NON-METAL)
TYPE OF END CONNECTION
IXLL
MALE NPT(W/O UNION) FEMALE NPT(W/O UNION) QUICK COUPLING ADAPTER
TYPE MA TYPE EA TYPE QA
B (A it___ - ()_ _ _
— 4
MALE NPT(W/UNION) FEMALE NPT(W/UNION) QUICK COUPLER
TYPE MU TYPE EU TYPE QC




® cEesc

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.10 SPECIAL ITEMS

LDP-1L501

REV. 1 (OCT, 2002)
PAGE:S5 OF 24
DATE ; DEC. 1995

4. FLEXIBLE JOINT HOSE(METAL)

TYPE OF INSTALLATION

TYPE-"H"

TYPE-"HO"

NOTE:

i
&\\\\/ \ﬂm

M oy BEiows

WELDING DETAIL

1. TAG NO. PLATE SHALL BE FITTED ON THE FLEXIBLE JOINT.
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@ .G EscC

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.10 SPECIAL ITEMS

LDP-L901
REV. 1 (OCT, 2002)
PAGE:6 OF 24
DATE : DEC. 1995

5. FLEXTBLE JOINT END TYPE(METAL)

TYPE MA

=

MALE NPT(W/O UNION)

i

MALE NPT(W/UNION}
TYPE MU

FLANGE SLIP-ON
TYPE FS

TYPE OF END CONNECTION

FEMALE NPT(W/UNION) QUICK COUPLER
TYPE EU TYPE QC

FEMALENPT(W/OTUNION)  QUICK COUPLING ADAPTER
TYPE EA TYPE QA
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@ cEesc

2. PIPING DESIGN REFERENCES

PIPING HANDBOOK

LDP-L501
REV. 1 (OCT, 2002)
PAGE:7 OF 24

PIPING DISCIPLINE
PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995
6. UTILITY HOSE RACK(TYPEA1/A2/A3/A4)
AT CONCRETE COLUMNS
mﬁiﬁp&?ﬁu AT FIRE PROOFED COLUMNS: AT FIRE PROOFED
{NEW) COLUMNS; (EXIST)
wmm FIELD WELD CHANNEL TO
COLUMN. C102x51x10{C4x7.15)
BRACKET TO COLUMN 350 LONG
B | i 2
= | T N
| | | | (EXIET AREA
| = dL
i ;_L— ] N apl ;\L—;J
TYP. Dz (1 _
L L_‘ ] ! 1]
i i ] VL/— B
{a |l I\ 2te
| | 75
L | | 1]
(- )
ppiemioyeor) CHANNEL C102x51x10(CAx7.25)x200 LONG
3&1‘% WELDED TO HOSE RACK
\
n \
N &
2 I l\ \ 8 §&
] / / e 1
| B
INSTALL ‘WITH TOF OF AN
DRIM 1200 ABOVE \
HLP. PAVING 75 230 230 75
WHEN ATTACHING RACES
TO CONCRETE COLUMNE
SECTION ‘A-A' FIELD DRILL. 2 HOLES
N 26mm DIAMETER.
wls @
MATERIAL SUPPLY AND FABRICATION SHALL BE

PERFORMED BY CONSTRUCTION SUBCONTRACTOR.

TYPE A1/A2/A3/A4
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@ cEescC

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.10 SPECIAL ITEMS

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:8 OF 24

DATE ;: DEC. 1995

7. UTILITY HOSE RACK(TYPE B1/B2)

MATERIAL SUFPLY AND

FABRICATION SHALL BE
PERFORMED RBY CONSTRUCTION SUBRCONTRACTOR.

A
1

k4]

I2

5
2460 ‘
@610 |
SE0 B8 300 LONG
2 I
/ |1 \ %
[ | \
|
CHANNEL C102x51x10 |
(C4x725) \
| g
|
i
\1/ el Ve
| gl
| | | :
| L
an D[Igil 7 T 7 .

MACHINEB/N MIGB0 \

350: UNPAVED AREA

HPPEL.
BASE PLATE 170x170x9 mm 17:’;‘] w 180: PAVED AREA
| | |
- t . &
5 e & / '4’_ h
REFERENCED
120 COCRDINATES 120
POINT ON
170 DATA SHEFT 170
TYPE B2 TYPE Bl
(FOR GRATING) (FOR CONCRETE)
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@ cezc PIPING HANDBOOK LDP-Lo01

REV. 1 (OCT, 2002)
PIPING DISCIELINE 2. PIPING DESIGN REFERENCES PAGE:9 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

8. SAMPLE COOLER

400
OVER FLOW
~ 3/4"DRAIN
SAMPLE INLET 250 34°D
1 — 4130 HOLES

OVER FLOW %4" FLANGE
#150
]
_B
—— | FOR IOWRAP.L6X0)
— E|pLATE)
=1 | FULLCOUPLING 4" —
== i SAMPLE OUTLET 3/4" 2
=z E; I |
I 8
Imllﬂ\ WATER DRAIN 3/4” DETAIL OF GROOVE
#1350
WATER INLET 3/4" FLANGE
#1350 |
/
_“
SEB DETAIL*A* | MACHINE BOLT
_,H_Llﬁ GROUT ML14x50L
BY CIVIL || W/WASHER
g Lo
CHIPFING AFTER
[—]
] Sl
C152x89x24 Y t;—\7—<, TYP.
| A3 300L | mE
\——— FPE ‘LiA s et
|50 | N Ewak Ancrion
MI6xS0L
DETAIL OF RIB UNPAVED AREA PAVED ARFA
ANCHOR BOLT
DETAIL "A"
NOTES
1. ANCHOR BOLTE SHALL ALSO BE HYDRAULIC TEST;
SUPPLIED. SHFILSIDE____ BarG
2 COOLING WATER; COIL__ Bu@
DESIGNPRESSURE ____ BarQ (SAME PRESS, WITH MAIN FIFE LINE)
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@ .cEesc

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.10 SPECIAL ITEMS

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 10 OF 24

DATE : DEC. 1995

9. SAMPLER

" hl
Y= 173
|
T\J'/1

L]
‘/x\-\ e
T
L=
\ /
!
v\J'/1

LE
A

DETAIL'A' /

He=BY VENDOR U T ¥ 3
BY VENDDR
J— J
NIFELE 750m i s [}
TTORNPD(TYF)  —+- S
TP = ol Ilr:x:—'li
: e e HEIGHT 1000 FROM
Y1/ 1 v PLATRORM DR GROUND
* NOTE : 8IZE TD BE PER FROJECT SPECIFICATION.
MATERIAL
No. REMARK
BOMBE VALVE FLEXIRIETURE | CONNECTCR
t 30483 30485 3MB8 MEEB
1 31658 31685 31653 31658
3 32188 2158 32188
4 1788 34783 34783 34788
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@ cEezC PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
PROCEDURE 2.10 SPECIAL ITEMS

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 11 OF 24

DATE ;: DEC. 1995

10. DRAIN COLLECTOR FOR SAMPLING

650
550

100

-l .
‘ g
.’. [
7

/

e

1

far

|

| |
/) &

\.
T

~

150

NP P ® m
18 Hole Arwk Anchor 16" CARBON STEEL FIPE @) ?\
M16x 12{TYP.)
PLANVIEW SEE DETAIL "A"
120
a0 | & 30
C100x50x5x6.5 ‘
m-%-vi\ - B ?
Yy A | ]
\ /) 8 | o
O Y 57 s
=T 5 | % o
LL \?V<“"
Ml56x 120

SIDE VIEW

DETAIL "A"

NOTES

) NPS 1 INCH DRAIN PIPING SHALL BE ROUTED TO OILY WATER SEWER.
THIS DRAIN FIFINGS ARE NOT REQUIRED THE PRESSURE TEST AND NDE.
COLD BENDING AT CONSTRUKCTION SITE SHALL BE USED FOR THE PIFING.

(2 BIZE AND MATERIAL TO EE PER PROJIECT SPECIFICATION.
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@ LcEscC PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
PROCEDURE. 2.10 SPECIAL ITEMS

LDP-L901
REV. 1 (OCT, 2002)
PAGE: 12 OF 24

DATE : DEC. 1995

11. SPECIAL BEND

L2 END PREPARATION "A"

L1

R Y

1.6t 0.B

BEVEL END PREPARATION DETAIL

NOTES
1. NAME FLATE SHALL BE TAGGED ON THE BEND.

2, T min =MINIMUM REQUIRED THICKNESS, EXCLUDING MECHANICAL TOLERANCE
PE :FLAIN END BE : BEVELED END}
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® cezc PIPING HANDBOOK LDP-Lo01

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES PAGE : 13 OF 24
PIPING DISCIPLINE '
PROCEDURE 2.10 SPECIAL ITEMS DATE - DEC. 1995

12. EMERGENCY SHOWER&EYE WASHER

J/_“:b

20002300

= 500

L] SEW u

NOTES

1. THE GIVEN DIMENSIONS ARE ONLY FOR REFERENCE.
THB MANIIFACTIIRERS STANDARD DIMENSKONS SHALL

NOT BE AFFLIED WITHOUT FURCHASER'S AFFROVAL
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@ cezc PIPING HANDBOOK LDP-Lo01

REV. 1(OCT, 2002)
PIPING DISCIELINE 2. PIPING DESIGN REFERENCES PAGE: 14 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

13. MOVABLE PLATFORM

NV

7

CARBON STEEL PIPE(TYP.) ‘ HEIGHT *1

SBRRATED TOOTHS STEP
NOTES
1, REFER DATA SHEFT FOR MOVABLE PLATFORM,
2, ALL DIMENSK)NS ARE IN mm,

3. MATERIALS SHALL BE AS FOLLOWS;

- SET SCREW : ASTM 304 8.8 OR EQUIVALENT
- WOODEN FILLOW ; AFITON
-BRACKET : SAME GRADE MATERIAL AS BODY MATERIAL

4. IN CASE THE BRACKET 18 DIRECTLY WELDED TO THE SHELL {NOT THE SKIRT) WHOSE OPERATING TEMPERATURE
OF EQUIPMENT IS LOWER THAN -20" €. WOODEN PILLOW SHALL BE INSTALLED BETWEEN THE BRACKET AND THE
NAME FLATE.
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o LG E&C PIPING HANDBOOK %?&T 2002
2. PIPING DESIGN REFERENCES ' i

PIPING DISCIPLINE PAGE:15 OF 24
PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995
M
oA
PIPE SCH.& SPEC.
3
R 1
© m
@ y _
Z
e \
B a]
m /L
‘NG.4 SUPPORTS i
BQUALY SPACED
L 40x40x5
/4" 30009
Lbﬁ\ A
=
7
PIPE 5CH.& SPEC. AA M
K
C
. B| ¢ | D |E|F|G|H|K|L| M|N|O|P|Q|Ke
7% |220 (400 |535 |285 |80 |100 (53 |175 |180 (245 |70 |120 55 |55 |25
3|20 (500 |620 350 |en [120 (61 |240 [190 [300 (95 (130 (70 |70 |39
4" (300 |660 (810 |S05 (D0 155 |80 (320 |235 (390 (135 |1sD (85 |115 |71
(380 |B50 |1020 (670 (90 |200 | 102 | 440 (360 | 520 | 145 | 180 | 120 | 150 | 128
g" (380 (850 [1020 670 (90 |m00 | 102 | 440 (360 |520 | 145 | 180 | 120 | 150 | 135
10| 450 | 1230 | 1250 (325 |120 | 275 | 135 | 530 | 580 (800 | 180 | 210 (185 | 200 | 192
127|450 | 1280 | 1250 | 825 |120 |275 | 135 | 530 | 5K0 |BOD | 180 | 210 | 185 | 200 | 201
14™ | SN0 (1500 (1490 (935 |150 | 315 | 16D | 750 | 710 (950 | 205 (250 (215 | 200 | 243
16" | 500 | 1500 | 1400 | 935 |150 |315 (160 | 750 | 710 |9s0 | 205 (250 215 (200 (274
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PIPING DISCIPLINE

@ GEsC PIPING HANDBOOK S

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES PAGE: 16 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

15. SWARTOUT TYPE EXHAUST HEADS(FLANGED)

1" TO 26" - FLANGED

A,DIA.

g

3

:

&
\
(
5
g
-

MATERIAL - CAST JRON OR CAST STEHL

DIMENSTONS AND CAPACITTES
HEAD CAPACITIFR DIMENEIDNS (mam) NET
COONNBECTEN | KG OF STEFAM WEIGHT
SZE(PS) |PERER A|lBr |e|Dp|E o
1 80 197 16 14 56 13 81
112 80 197 116 14 56 13 81
2 180 232 67 .- ] 101 20 125
2.2 180 232 267 .- ] 101 20 125
3 370 250 274 L 118 20 854
4 550 18 137 126 129 25 1067
L] 1854 407 43 167 9% 24 56
3 184 457 451 194 1453 24 343
18 2864 585 550 185 111 51 Ll
12 4134 724 620 200 175 54 oTRa
14 5360 766 | &77 | 315 a4 | 84 12192
16 667 W7 | 737 (36 | 248 | 77 18084
10 8800 651 | 881 | am 28 | 77 638
20 10520 1048 (975 (&% | 518 | B 28575
24 15439 1436 | 1169 | 496 20 2 63500
26 24500 1562 | 1443 | 623 88 2 Bl1280

NOTE

BOLT HOLEE OF FLANGE ARE DRILLED TO STRADDLE CENTER-LINE OF DRIP OUTLET,

EXHAUST HEAD CAFPACITY IS BASED (IN §3 FEET FER SECONGH VELOCITY AT ATMSFHERI(: PRESSURE,
IN ORDERING SIECIFY QUANIITY, THE MANUFACTURERE NAME, AND TAGQ NO.

EXAMPLE : 2 BWARTCAUT TAG NO. BXHAUST HEADS
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@ ceac

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES
2.10 SPECIAL ITEMS

LDP-LS01
REV. 1 (OCT, 2002)
PAGE:17 OF 24

DATE : DEC. 1995

16. SWARTOUT TYPE ET EXHAUST HEADS(THREADED)

NOTE

EXHAUST HEAD CATACITY 1§ BABED ON 83 FEET FER BBCOND VELOCITY AT ATMOSFHERIC PRESSURE.
IN CRDERING SPECIFY QUANTITY, THE MANUFACTLURER’S NAME, AN TAGNO.

1" TO 4" - THREADED

AT

—

—

=
C

MATERIAL - CAST IRUN OR CAST STEEL

DIMENSIONS AND CAPACTTIES

HEAD CAFPACITIER DIMENSINNS (man) NET
CONNECTICN | K4 OF STEAM WEIGHT
ars) PERHR A B c D B N

1 g0 187 218 4 66 bk ] L]

L12 80 187 116 Lo 66 13 1

2 12 32 257 3 0t | 2 125

212 15 32 247 L] 0t | 2 125

k] k7] 250 174 56 116 | 2 64

4 F ) 313 387 [ 126 v | 26 1067

EXAMFLE : 2 SWAKTCUT TAG NO. EXHAUST HEADS,
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® LcEscC PIPING HANDBOOK LDP-L501

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES PAGE : 18 OF 24
PIPING DISCIPLINE :
FROCEDURE 2.10 SPECTAL ITEMS DATE : DEC, 1995

17. VENT STACK

e

e |
ZE,Y i 4M16 ANCHOR BOLTS
—~ <K MATL A3
200 Lﬂ | \_A36 T i
—-=—L  WHEN "H" I8 OVER %.0M, . —
———S====""\ THIS GUIDE SUPPGRT SHALL
= BE FROVIDED,
=]
~J mg PERSONAL PROTECTION 75 75/ «
=
AlOS GRB
B NAR A | SMLS STD. N 150°
STEAM = _
TRAF OR
PURGE VALVE
\ DRAIN OUTLET ‘
T ALETIE—T) EL || s
o
v R / %
v ANCHOR BOLT DETAIL
STEAM INLET
HALF COUPLING A105 CL.3000
QTY "g
FV'
eVl o . &°
R | ORTENT, "X* X
g3 DRAIN OUTLET 8 @
$ HALF ’ [
250 T\mmm
400 4.167 BOLES
=1 =2 n=3
QORIENTATION FOR INLET NOZZLE
NOTES

1. THIS TYPE VENT STACK SHALL BE APPLIED TO WARMING-UP FIPINGS OF
STEAM TURBINES AND HIGH FRESSURE STEAM CONDENSATE FIPINGS.

2. NO. OF INLET NOZZLE SHALL BE LESS THAN 4.
3. ANCHOR BOLTS SHALL ALSO BE PROVIDED.
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o LG E&C PIPING HANDBOOK

2. PIPING DESIGN REFERENCES
PIPING DISCIPLINE

LDP-L901
REV. 1 (OCT, 2002)
PAGE:19 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995
18. SPECIAL BOSSES
D THEEAD 2 TERBAD [—£
[T b BRI |
H = 4| = i =
1 s a\[|
_J16m 16mm || t-Seaem ||t e
"FWN4S)"EW™(S0) ~ "FS"(45)/"ES"(50) ~ ["NW"/MJW"{JACKETLINE) "NS"/"JS" (IACKET LINE)
(SOCKET WELD) {SCREWED) (SOCKET WELD) {SCREWED)
NoMI 30008 60001 NoML B0k | 60004
a|¢|nl " d o :_" 4 |REMARKS B|¢|H REMARKS
(INCH) ;;_2;, Y o o) p|lid|D |4
12 pif (96|31 8s | B 161 33 i | 05 12t 12 |28 |9s| 5 | |61 |P [123
304 |'27.212.13li!5 B0 (211 [[40 125 |105 156 w273 127 51 |36 [214 |40 162
1 Pas [137]4s |10s| o0 |ass 30 10 [115 pos 1 (338 127 51 |48 2 |sp (201
112 | 48712760 125005 |41 | 65 [155 130 |34.1 1p  |a7 127 81 |60 |aLe|es 341
2 |2 liﬂﬁl 75 (s23|m a2

NOTES

1, THREADING T BE IN ACOORDANCE WITH NPT,

2 TOLERANCES ARE AS FOLLOWS:
&) DIMENSION 4% 0.406mm
b) DIMENSION "B* 0.305mm
¢} DIMENSION "H': 1.571mm
d) BORE OF BOSSBS IS TO BB CONCENTRIC WITH
OUTSIDE DIAMETER TO 0,025mm

3. THE LENGTH OF BOSSES WITH JACKETED LINES
ARE AS FOLLOWE;
{(0.D OF OUTER LINEHO.I) OF INNER LINE)}/2-+ 501
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® cEeacC PIPING HANDBOOK LDP-L50!

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES PAGE : 20 OF 24

PIPING DISCIPLINE
PROCEDURE 2.10 SPECTAL ITEMS DATE : DEC, 1995
19. PAD NOZZLE
— D4 ™M

SET SET STUDBOLT

TYPE "B" TYPE"C"

BET STUD BOLT ™M

AN

] |

7

] 1

[Ty ’ \
- \__PADFOR
SET STUD BOLT
LM | “TrRanzozas
TYPE "D"
ANar 150 * ANsI300 ¥
SIZE
X X
REMF [ r11 ¥ REMF [ g1 Y
v | s k] 18 s ] )
» 1 -] “ n 40 28
1727 12 *» b1 is 4 29
¥ | = 24 1 a =
| 2 £ 24 2 a »
TYPICAL PAD DWG e | = ” " a . | =
(REFERENCE TAHLE) e | s P » - - "
w | a ] n " 2 | u
1| a 8 n a » |
NOTES

L. TA{3 ND, SHALL HE FITTED DN THE FAD,

3. ALL DIMENSEONS AREIN mm.

3. END FREFARATION UF FIFE SHALL BE IN ACCORDANCE WITH ANSLBI625.

4. EACH DIMENSFON OF HHZFH MUST BE PFROFER TO 3TUD BOLT LENGTH AND CAN PE BEARED ON
CORRESPFONDENT STRENGTE.

5. BOLT/NUT TO BB SUPPLIED BY VENDOR.

6, FLANGE FACE (HMENSTONR(B 13 [4,T) BEALL BE IN ACCORDANCE WITH ANS1 B14.5.
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PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

20. CHAIN WHEEL

NOTES

1. TAG NO. PLATE SHALL BE FITTED ON THE CHAIN WHEEL.
2 ALL CARBON STEEL CHAIN MATERIALS SHALL BE HOT-DIF GALVANIZED.
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PIPING DISCIELINE 2. PIPING DESIGN REFERENCES PAGE: 22 OF 24

PROCEDURE 2.10 SPECIAL ITEMS DATE : DEC. 1995

21. VALVE HANDWHEEL EXTENSION SPINDLE (1)

HANDWHEEL _
(SEE DETAIL 2) i ;
STAND PIPE E
(SEENOTE 2) \ .
s‘ﬁ% N —N D—
5E | |
8 \: I ~
M > T
I
WITH 1" OR 1-1/2" !
GUIDE U-BOLT g = |
(GBL) ]
ATTACHMENT PLATE :
(SEEDETALL 1) i
/ \ Al B
I
S
7 7
=
3
SUPPORT FOR EXTENSION STEM
NOTE

1. 20mm AT THE VALVE CLOSED POSITION

2. SIZE OF U-BOLT SHALL BE SELECTED AFTER CHECKING THE
VALVE HANDWHEEL.

3. FIELD DRILLING CONFORMING THE VALVE HANDWHEEL

4, MATERIALS, CARBON STEEL, PIPES SUPPLIED BY LGE&C,
THE OTHERS BY CONSTRUCTION SUB-CONTRACTOR

5.NDT IS NOT REQUIRED.
6. PAINTING SHALL BE ACCORDING TO THE PAINTING SPECIFICATION.
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PROCEDURE 2.10 SPECIAL ITEMS DATE - DEC. 1995

22. VALVE HANDWHEEL EXTENSION SPINDLE(2)

1-1/2" STAND FIPE |
SCHEOCS !

I
(SUPPLY BY LGE&C) P
S4IN

|
i PLATE
SPLATE (C.9) % €5

|
|
gl
N
h
EXTENSION
STEM

Tl <
g3
> —
g
____FT____
VALVE
HAND!

= e (NOTE3)
E VALVI,EPDHITIONER | (NOTE 3 |
g — @ ¢S R
&
¢
e\ R\ "
| |
| |
| |
! !
I SAME ASVALVEWHEEL | . SAME AS VALVE WHEEL :
[ gl I =
UPPER SECTION LOWER SECTION
DETAIL 2 DETAIL 1

VALVE SIZE 4" & OVER
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PROCEDURE

PIPING HANDBOOK LDP-L501

2. PIPING DESIGN REFERENCES

2.10 SPECIAL ITEMS

REV. 1 (OCT, 2002)
PAGE:24 OF 24
DATE ; DEC. 1995

23. VALVE HANDWHEEL EXTENSION SPINDLE(3)

TYPW \ (TYE) 6t PLATE (C.5)
1 i : i

STAND PIPE

(SEENOTE 2) \

12"HIPB

3t PLATE

\
|
.

[N
f?v x
EXTENSION

STEM

i 407
A Z
BtH.-ATE ( T T
N\ )
(C.5) =N
VALVE STEM
3tPLATE | (BY VI

T
~
VALVE ‘
TANDWEEEL

4 _ (SEENOIE!)

UPPER SECTION LOWER SECTION
DETAILL 2 DETALL 1
VALVE SIZE UP TO 3"
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PIFING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE : 1OF 2

PROCEDURE 211 UTILITY BRANCH SELECTION GUIDE | patE: DEC., 1995

1. Relative Carrying Capadities of Sandar d-Weight? and Outside Diameter Wrought Pipe For Water!

Actual inside
Diamaer mches| 0269 | 0364 | 0493 | 0622 | 0824 | 1049 1380 | 1610 | 2067 | 2469 | 3068 | 3548
Nominal size 1/8 1/4 3/8 1/2 3/4 1 1.1/4 1.1/2 2 2.1/2 3 3.1/2
18 1 0475 | 0222 | 012 00625 | 0.0333 | 00167 | 0.0114 | 0.0061 | 0.00392 | 0.00228 | 0.00158
14 21 1 0475 | 0.263 0130 | 00714 | 00657 | 00244 | 00130 | 0.00833 | 0.00485 | 0.00336
38 45 21 1 0.555 0278 |o0151 | 0077 | 00526 | 00278 | 00178 | 00103 | 00072
1/2 82 38 18 1 0500 |0270 |0139 |o0091 | 0050 |0032 |o0018 | 00128
34 16 77 36 2 1 0555 | 0278 | 0189 | 0100 | 00645 | 00370 | 0.0263
1 30 14 6.6 37 18 1 0500 | 0344 |0182 |01180 | 00666 | 00476
114 60 28 13 72 36 2 1 0666 | 0357 |0232 |o0143 0.0910
1172 88 41 19 11 53 29 15 1 0526 | 0345 | 0200 0.139
2 164 77 36 20 10 55 28 19 1 0625 | 0370 0.256
2.1/2 255 120 56 31 15.5 85 43 29 16 1 0.588 0.400
3 439 206 97 54 27 15 7 5 27 17 1 0.715
3.1/2 632 297 139 78 38 21 11 72 39 25 14 1
4 867 407 191 107 53 29 15 99 53 34 2 14
5 1525 | 716 335 188 93 51 26 17 93 6 35 24
6 2414 1133 | 531 297 147 80 41 28 15 95 55 38
8 4795 | 2,251 1054 | 590 202 160 80 54 29 19 10.9 76
10 8468 | 3976 1,862 1,042 | 516 282 142 97 52 33 19 13.4
12 13292 | 6240 | 2923 1,635 | 809 443 223 152 81 52 30 21
14inOD. | 17028 | 7994 | 3745 | 2,004 1,037 | 67 286 194 104 67 39 27
16inOD. | 24199 | 11,361 | 5322 2,976 1474 | 806 406 276 148 95 55 38
18in.OD. | 31,750 | 14906 | 6982 3,905 1,933 | 1,057 533 362 194 124 72 50
20in0.D. | 41928 | 19685 | 9221 5157 | 2553 | 13% | 703 478 256 164 95 66
24in0D. | 67599 |31,737 | 14866 | 8315 | 4116 | 2251 1134 | m 413 265 154 107
Actualinsde |, ;yq 5.047 6.065 7.981 10.02 12.00 13.25 15.25 17.00 19.00 23.00
Diameter inches
Nominal size 4 5 6 8 10 12 14 in.0.D. (16 in.0.D. |18in.0.D. |20in.0.D. |24 in.O.D.
173 0.001150 |0.000655 |0.000415 |0.000209 |0.000118 |0.000075 |0.000050 |0.000041 |0.000032 |0.000024 |0.000015
14 0.00246 |0.00139 [0.000882 [0.000445 |0.000252 |0.000160 [0.000125 [0.000088 |0.000067 [0.000051 |0.0000032
213 000523 |0.00298 [0.00188 |0.000948 |0.000536 [0.000342 |0.000267 [0.000188 [0.000143 |0.000108 |0.00067
/2 0.00934 |0.00532 |0.00336 |0.00160 |0.000959 [0.000611 |0.000477 |0.000336 |0.000256 |0.000193 |0.000120
34 00189  [0.01075 [0.00680 |0.00342 [0.00194 [0.00124 |0.000965 [0.000678 |0.000517 |0.000392 [0.000243
1 00345 00196 00125  |0.00625 [0.00355 [0.00226 |0.00176 [0.00124 |0.000945 |0.000716 |0.000444

112 0.0666 0.0384 0.0244 0.0125 0.00705 ]0.00449 |0.00350 (0.00246 |0.00188 |0.00142 |0.000881

112 0.1010 0.0588 0.0357 0.0185 0.0103 0.00657 ]0.00515 ]0.00362 [0.00276 [0.00209  |0.001300
2 0.1887 0.1075 0.0666 0.0345 0.0192 0.0123 0.00961 |0.0675 0.00515 |0.00390 |0.00242

212 0.294 0.1665 0.1050 0.0526 0.0303 0.0192 0.0149 0.0105 0.00805 0.00610  |0.00377

3 0.500 0.296 0.182 0.0917 0.0526 0.0333 0.0256 0.0182 0.0139 0.01050  [0.00650
31/2 0.715 0.417 0.263 0.1315 0.0746 0.0476 0.0370 0.0263 0.0200 0.01515  [0.00935
4 1 0.555 0.357 0.1820 0.1020 0.0666 0.0500 0.0357 0.0270 0.0208 0.0128
5 18 1 0.625 0.322 0.1785 0.1150 0.0909 0.0625 0.0476 0.0370 0.0227
6 28 16 1 0.500 0.286 0.1820 0.1430 0.1000 0.0769 0.0555 0.0357
8 55 31 2 1 0.555 0.3570 0.278 0.2000 0.1515 0.1150 0.0714
10 9.8 56 35 18 1 0.6250 0.500 0.3450 0.2630 0.2000 0.1250
12 15 87 55 2.8 16 1 0.769 0.555 0.416 0.322 0.196
14in0.D. |20 11 7 36 2 13 1 0.714 0.526 0.400 0.250
16in.0.D. |28 16 10 5.0 29 18 14 1 0.769 0.588 0.357
18in.0.D. |37 21 13 6.6 38 24 19 13 1 0.769 0.476
20in.0.D. |48 27 18 87 5 31 25 17 13 1 0.625
24in.0.D. |78 44 28 14 8 5.1 4 28 21 16 1
Notes:

1) The carrying capacity for water varies as the square root of the fifth power of the actual inside diameter.
2) Schedule 40 pipe 10in. and smaller isidentical with standard-weight pipe. Therelative carrying capacities listed for
standard-weight pipe also are approximate for Type K copper water tubes of same nominal size.

Example. A 2-in pipe has awater-carrying capacity equal to ten 3/4-in. pipes, or 0.1887 that of a4-in. pipe
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PROCEDURE 211 UTILITY BRANCH SELECTION GUIDE | patE: DEC., 1995

2. Relative Carrying C aC|t of Standard Weight(Schedule 40)' Wrought Pipe and Actual

Inside Diameter fOr eam, and Gas

Dia- Dia-

meter 1/2 3/4 1 1.1/2 2 |212) 3 4 5 6 7 8 9 101 11| 12 | 13 14 15 16 17 meter
1/2 2.27] 4.88[ 15.8] 31.7| 52.9| 96.9] 205 377| 620| 918(1,292|1,767|2,488|3,014|3,786( 4,904|5,927| 7,321 8,535|9,717| 1/2
3/4 2.60 2.05| 6.97| 14.0| 23.3| 42.5| 90.4| 166| 273| 405| 569| 779(1,096|1,328|1,668|2,161|2,615(3,226|3,761|4,282| 3/4
1 7.55 2.90 3.45| 6.82| 11.4| 20.9| 44.1| 18.1] 133| 198| 278 380| 536| 649 815|1,070|1,263|1,576(1,837(2,092 1

1.1/2 24.20 9.30[ 3.20 2.00[ 3.34| 6.13| 13.0| 23.8] 39.2|58.1) 81.71 112| 157| 190 239| 310| 375| 463| 539 614]|1.1/2
2 54.8 21.0 7.25 2.26 1.67| 3.06| 6.47| 11.9| 19.629.0 40.8 55.8| 78.5 95.1] 119 155| 187| 231| 269 307| 2

2.1/2 102| 39.4| 13.6| 4.23] 1.87 1.83| 3.87| 7.12 11.7[17.4 24.4 33.4| 47.0 56.9 715 92.6| 112| 138| 161| 184[2.1/3
3 170 65.4] 22.6| 7.03] 3.11| 1.66 2.12| 3.89 6.39|9.48 13.3 20.9| 23.7] 31.20 39.1 50.6] 61.1| 75.5| 88.0 100| 3
4 376| 144| 49.8[ 155| 6.87| 3.67] 2.21 1.84| 3.02| 4.48 6.30| 8.61| 12.1] 14.7] 18.5 23.9| 28.9| 35.7| 41.6| 47.4| 4
5 686 263| 90.9| 28.3| 12.5| 6.70| 4.03[ 1.83 1.65| 2.44 3.43 4.69| 6.600 8.00 10.0| 13.0| 15.7| 19.4| 22.6| 25.8| 5
6 1,116/ 429 148| 46.0| 20.4( 10.9| 6.56| 2.97| 1.63 1.48 2.09 2.85| 4.02] 4.86| 6.11 7.91| 9.56| 11.8| 13.8| 15.6] 6
7 1,707| 656 226| 70.5| 31.2| 16.6| 10.0| 4.54| 2.49| 1.51 1.41) 1.93| 2.71] 3.28 4.12| 5.34| 6.45| 7.97| 9.31| 10.6| 7
8 2,435 936 322 101| 44.5| 23.8( 14.3| 6.48| 3.54| 2.18| 1.43 1.35| 1.93 2.33] 2.92f 3.79| 4.57| 5.67| 6.60[ 7.52| 8
9 3,335 1,281 440 137] 60.8] 32.5( 19.5| 8.85| 4.85| 2.98| 1.95 1.37| 1.41) 1.71 2.14 2.77| 3.35| 4.14| 4.83| 5.50[ 9
10 4,393| 1,688 582 181| 80.4| 42.9| 25.8| 11.7] 6.40| 3.93|2.57 1.80| 1.32 1.21] 1.52] 1.97| 2.38| 2.94] 3.43| 3.91| 10
11 5,642 2,168 7471 233 103| 55.1] 33.1| 15.0f 8.22| 5.05| 3.31 2.32] 1.70( 1.28| 1.26] 1.63| 1.88| 2.43| 2.83] 3.22| 11
12 7,087| 2,723 938| 293| 129| 69.2| 41.6| 18.8| 10.3| 6.34| 4.15 2.91] 2.13| 1.61] 1.26| 1.30] 1.57| 1.93| 2.26| 2.58| 12
13 8,657| 3,326| 1,146 358| 158 84.5| 50.7| 23.0[ 12.6| 7.75|5.07| 3.56/ 2.60[ 1.98 1.53 1.22 1.21] 1.49| 1.74( 1.98] 13
14 | 10,600 4,070| 1,403| 438 193| 103| 62.2| 28.2| 15.4| 9.48| 6.21] 4.35 3.18| 2.41 1.88 1.50 1.22 1.24| 1.44| 1.64| 14
15 | 12,824| 4,927| 1,698 530 234 125| 75.3| 34.1| 18.7| 11.5| 7.52| 5.27] 3.85| 2.92 2.27 1.81 1.48| 1.21 1.17] 1.35| 15
16 | 14,978| 5,758| 1,984| 619 274| 146| 88.0| 39.9| 21.8| 13.4| 8.78 6.15 4.51| 3.41 2.66] 2.12] 1.73| 1.42| 1.18 1.14| 16
17 | 17,537 6,738| 2,322 724 320| 171| 103| 46.6| 25.6| 15.7|10.3 7.201 5.27( 3.99 3.11 2.47| 2.03| 1.66| 1.37| 1.17

18 | 20,327| 7,810| 2,691| 840| 371 198| 119| 54.1] 29.6| 18.2 11.9 8.35 6.11| 4.63 3.60| 2.87] 2.35| 1.92| 1.59| 1.36| 1.16

20 | 26,676|10,249| 3,532| 1,102| 487| 260 157| 70.9] 38.9] 23.9| 15.6| 10.9| 8.02| 6.07| 4.73 3.7 3.08| 2.52| 2.08| 1.78| 1.52

24 | 42,624|116,376| 5,644| 1,761 778| 416| 250| 113| 62.1| 38.2| 25.0| 17.5( 12.8| 9.700 7.55 6.01] 4.92 4.02| 3.32| 2.84| 2.43

30 | 75,453|28,990| 9,990( 3,117|1,378| 736 443| 201| 110| 67.6| 44.20 31.0 22.7| 17.2] 13.4 10.7| 8.72| 7.14| 5.88| 5.03| 4.30

36 (120,100]46,143(15,902| 4,961(2,193]|1,172| 705| 319| 175 108|70.4 49.3( 36.1| 27.3 21.3 16.9 13.9( 11.3| 9.37| 8.01] 6.85

42 |177,724)168,282(23,531| 7,341| 3,245|1,734|1,044| 473| 259 159| 104| 73.0 53.4| 40.59 31.5 25.1f 20.5| 16.8| 13.9] 11.9| 10.1

48 1249,351|95,818|33,020(10,301| 4,554 2,434(1,465| 663 363| 223| 146 102| 75.0| 56.8 44.2| 35.2 28.8| 23.5| 19.4| 16.6| 14.2

rr?ggr 1/2 3/4 1 1.1/2 2 |212] 3 4 5 6 7 8 9 101 11| 12 | 13 14 15 16 17
Notes:

The upper portion above the diagonal lines of blanks pertains to nominal pipe sizes while the lower portion is for pipe of

the actual internal diameter given. Equivalent number of pipes= (d,¥ d,%) /(d, + 3.6) /(d, + 3.6)

Ex.1— Carrying capacity of 3/4-in. standard-weight pipeis equivalent to 2.27 half-inch standard-weight pipes.

Ex.2 — Carrying capacity of pipe with inside diameter of 13 in. is equivalent to 3.56 pipes with inside diameter of 8in.
Standard-weight pipe 10 in. and smaller isidentical with Schedule 40 pipe.

The data in this table are reproduced by permission from “ Steam power plant engineering,” by G.F.Gebhardt,4" ed., john
Wiley & Sons, Inc., New York.
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PROCEDURE 2.12 FLOW INSTRUMENT DATE - DEC. 1005
1.
200 | 400 200cP Slurry
x x X (0] x e} o o
(Magnetic Flow Meter)
(UltrasonicFlowMetey| © | © | @ | O | © o o
(Vortex Flow Meter) o > o o o) x
O X o O O O «
(P/D Flow Meter)
Turbine
(Turbine Flow Meter) © . S o o x o) x
(Orifice Plate) © o o 0o o 0 0
o) o) o) 0 0 o
(Rotameter)
Coriolis o o 5 S s S
(Mass Flow Meter)

O:
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PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE: 2OF 11

PROCEDURE 212 FLOW INSTRUMENT DATE : DEC., 1995

2. FLOWMETER

o METER RUN
FL \.’rVYMPEETER CON N TYPE ACCESSORIES REMARKS
UP-STREAM | DOWN-STREAM
WAFER
MAGNETIC L ANGE 5D (2) 2D (2) / @
STRAINER
TURBINE FLANGE 20D (2) 5D (2) / @
WAFER ®
WAFER
VORTEX FLANGE 15D (2) 5D (2) / @
TARGET 15D (4) 5D (4)

PID METER FLANGE / (1) | STRAINER()
ROTAMETER FLANGE 5D STRAINER(5)
ULTRASONIC 10D (2) 5D (2)

MASS FLANGE / Q)
THERMAL MASS FLOW 10D 5D
THERMAL
(INSERTION TY PE) 10D 5D
ORIFICEPLATE
or INTEGRAL CELL 200 (2) 5D(2)
PITOT TUBE 30D 5D
VENTURI TUBE 15D 5D
FLOW NOZZLES 20D 5D
FLANGE
V-CONE WELD 2D 5D /
SEGMENTAL 15D 5D
Notes:
1)
2)
3
4) METERRUN MFR . METER RUN VENDOR INFORMATION

5) ACCESSORIES  PROCESS &
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REV. 1 (OCT., 2002)
PAGE: 30F 11
DATE : DEC., 1995

3. FLOWMETER STRAIGHT - RUN
3.1 MAGNETIC FLOWMETER ( )

Flawmeter

Flowmeter

o

L

Expander PFipe
(Inversely Connected Reducer)

Flowmeter Flewmater
90" Bend, Tee, or Fully Dpen Service Valve Various Valves
L = 3D or more L = 10D ar mare
1-1
Notes : 1) L : Minimum length of straight pipe-run
2) Down stream side  straight pipe-run ,valve fitting
2D ~3D
3.2TURBINE FLOWMETER (API Standard 2534)
Piping candition ﬂ%{h Deacription
a 13D >
Reducer : _ I {_ ~ —1I Fr: — g 18D min. gfc;lct:rntrlu reducar upstream
200
v
ﬁ_____ _._|__.H_ __8_ 20D min.| An albaw upstraam of matar
gr——
cbow - o0 rin| 13, S e oore
[ o0
Two aelbaws in vart. plana
—@——————4——-'—'——-8— 40D min.| ypestream of meter
Suice 2 ][ )} soo min| A rt]arlr!fv open slufes vaive
valve _EM_ i i | ——) min.| 4 piraarr off metar
— = W
2-1

*The minimum length required for downstream pipeis 5D.
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PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES EIAEéélz ExooCFT "15002)
PROCEDURE 212 FLOW INSTRUMENT DATE : DEC., 1995

3.3VORTEX FLOWMETER ( )

(1SO - 5167 Standard)

valve E__- {:H_- -E I 2el)t(m?vCr ﬁm__ E_

2 X 90° ebow F " ﬁ - ﬁ
@3 ) — i H T T Ball valve - -— J—|_ -—-—}
40D P‘ﬂ'| (fully open) 230 Fﬂ’l
— — . ﬁ[ |
90°e|Tbs;N @ p— EI-&—I Q| — J—[I-i-l
A ﬁ al [ ﬁ ]
f‘ﬂﬁHlﬂﬂ-l Ler 20, 8D J_H‘ﬂﬁ

31
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PIPING DISCIPLINE PAGE: 50F 11
34 ULTRASONIC FLOWMETER ( )
i L>50
L>10D J
90° bend H 0 = Hﬁl
N
}
¢ L>10D
- ==
- ._. (g
'
L>30D L>5D
l-—: -—-|
—[ 3 | o]
L>10D i L>8D
—[=>= | <1
=200 L>10D
Valve S ]| —— o — g

;—D

——
Vave L>50D
(P

) transit-time method ( )
Doppler 15
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PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES

PAGE : 6 OF 11
PROCEDURE 212 FLOW INSTRUMENT DATE : DEC., 1995

35PITOT TUBE (ANNUBAR)

Upstream dimensicen

MInimurn
dl'umfeters Wv'm%%t Downst
© nstreom
atraight pipe In__|aut of VM,’%‘S qqlrmansmn
plane | plane
A A A [4] [ B
]
Fig. 1 — [ 1\ s | s
[ | Pe———
3
e e a 6 3 3
A B
o
Fhy. 2 —d

e Lol 9 14

g d o

CIr— 11 - 3 19 24
A o
A= [ |ﬁ o 4 .
reitins M
e o | s
PROTR

=113 .|
-
Fu_;.u B 8

o]

STE T T N
ﬁrsJ

e IM——1T"] 4| 24

f——A—le-55

MEiﬂ] o | 4 | s 4
s IO

51

Annubar recommended approach and depart values

Selecting correct mounting locations for Annubar in lengths the pipeline isimportant because disturbance in flow
downstream produced by pipe layout may affect the accuracy of made measurement. Chart a describes the minimum
number of pipe diameters upstream and downstream of the Annubar. Longer lengths are always preferred (if available) for
accurate flow measurement.

Straight run requirements

Use of recommended straight pipe of uniform diameter upstream and ensures that flow measurements will be flow with
fully developed characteristics.
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REV. 1 (OCT., 2002)
PAGE: 7OF 11
DATE : DEC., 1995

3.6 ORIFICE/FLOW NOZZLE/VENTURI
3.6.1ORIFICE/FLOW NOZZLE /VENTURI (ASME PART - )

FOR ORIFICES AND FLOW NOZZLES
ALL FITTINGS IN SAME PLANE

-é_— ORIFICE OR FLOW NOZZLI‘Z

-

FOR ORIFICES AND FLOW NOZZLES
ALL FITTINGS IN SAME PLANE

ORIFICE OR FLOW NOZZLE

j——

— mﬁm == ,/:\\
4 kAdBl [ A"!'._A':]Bl. ; Al Bl [{RB
5_ o ELLS, TUBE TURNS, a~{B w
a o — o
A8 - A—-Aﬂ — -
STRAIGHTENING VANE 5 A 8 b g R aiGHTENING 40 5
== - ——f— = VANE 2 DIAM.LONG =
I—-A-.IBI-—NZ-J-I-—C—-IBI- b ) = ok s
DRUM DIAM {30 o == DMM.,ZJ—' ’ﬁ 30
OR ~f——i— = 6 DIAM, 3— e /"\I( _— ORIFICE OR ! =
LS g P Y N/ lonoS==1—  FLow NozAE_7ig '
SEPARATOR / 2 BENDS | —= 1 | Sfer2 3
20 ‘ /& 120
M 154 16 / ORIFICE OR TS ]
A Bl A FLOW NOZZLE 1 7e
y 7 1 | L -
At —J 10
-1 I~ ur —— = -
, B . 5
N : i ’
0 (0]
0 .10.20.30.40.50.60.70 .80.90 0 .10.20.30.40.50.60.70.80.90
DIAMETER RATIO(d,/D) DIAMETER RATIO(d/D)
SCHEDULE 1 SCHEDULE 2
FOR ORIFICES AND FLOW NOZZLES FOR ORIFICES AND FLOW NOZZLES
FITTINGS IN SAME PLANE FITTINGS IN SAME PLANE
ORIFICE OR FLOW NOZZLE ORIFICE OR FLOW NOZZLE
A—iBl A—olB
ELLS. TUBE TURNS. OR 50
LLS. NS. .
1?0 ELLS. TUBE TURNS. OR L LONG RADIUS BENDS L
DIAM. LONG RADIUS BENDS L a ]/ o
t L L [ — ORIFICE OR FLOW NOZZLE —
740 & == — g0 &
Y ORIFICE OR FLOW NOZZLE 72}: = Va Sy bur Y ] <
fn:_[’_:‘ ﬁ]: i b 2 DIAM.— A 34 £
9 DIAM/7—I ek of 38 5 STRAIGHTENING frH30 =
- T = VANE 2 DIAM. LONG 27 &
G < / s
STRAIGHTENIN
VANE 2 DIAM. LONG {] : = =
0 LONG / 20 © P Iﬁ 20 @
=33 _#ll =
1y -l - Al
C 10 B = =10
B | B
1 e I i
| ]

DIAMETER RATIO(d/D)

SCHEDULE 3

0
0 .10.20.30.40.50.60.70 .80.90

DIAMETER RATIO(d/D)

SCHEDULE 4

0
0 .10.20.30.40.50.60.70.80.90
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2.12 FLOW INSTRUMENT

LDP-L901

REV. 1 (OCT., 2002)
PAGE : 8 OF 11
DATE : DEC., 1995

FOR ORIFICES AND FLOW NOZZLES FOR ORIFICES AND FLOW NOZZLES
WITH REDUCERS AND EXPANDERS IN ATMOSPHERIC INTAKE
ORIFICE OR FLOW NOZZLE ,
— = BELL MOUTHED ORIFICE OR FLOW NOZZLE
A8l L.L_C_TBL INLETS
‘ —— A o &]}_1_’:%]: &
[ o o
== ==t | ok :
AS REQUIRED | STRAIGHTENING || & \ = <]
BY PRECEDING VANES [ 1] = STRAIGHTENING VANE s
FITTINGS 1] = 2 DIAM. LONG =
20 é AIR CONDITIONER 20 EJ
= LJ w
LY 10 © AL 10 ©
= 9.5
[ i 4 | i --—E“"" 4
11 ] 0 1 0
0 .10.20.30.40.50.60.70 .80.90 0 .10.20.30.40.50.60.70 .80.90
DIAMETER RATIO(d/D) DIAMETER RATIO(d/D)
SCHEDULE 5 SCHEDULE 6
VALVES FOR VENTURI TUBES ‘
- 50
ORIFICE OR FLOW NOZZLE /
:@ER __.|[II s[L 140
STRAIGHTENING VANE ] 1] g &
5 b o A & a
—_— =] — S [y
o o 30 5 T30 &
< <€
| o g
1 4 2 @
+ \ s 20 & 20 &
Ea Py = o
- = =
= =
LHio © . 0 °
Sa =R ILER .
L. e 17T L] =
1 0 I T T1 0
0 .10.20.30.40.50.60.70.80.90 0 .10.20.30.40.50.60.70 .80.90
DIAMETER RATIO(d/D) DIAMETER RATIO(d/D)
SCHEDULE 7 SCHEDULE 8
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REV. 1 (OCT., 2002)
PAGE: 9 OF 11
DATE : DEC., 1995

PIPING REQUIREMENTS FOR ORIFICES, FLOW NOZZLES AND VENTURI TUBES
(APPLICABLE ON SCHEDULE 1 THRU 8)

FITTINGSALLOWED
ON OUTLET SIDE

IN PLACE OF
STRAIGHT PIPE

0.0- 0.50 RATIO

0.50 - 0.60 RATIO

0.60 - 0.70 RATIO

0.70 - 0.80 RATIO

1. TEES
2.45° ELBOWS
3. GATE VALVES
4. SEPARATOR
5 Y - FITTINGS

6. EXPANSION
JOINTS

1. TEES

2. EXPANSION
JOINTS

3. GATE VALVES
4.T-FITTINGS
5. SEPARATPR

(IN INLET NECK IS
ONEDIAM. L' G

1. GATE VALVES
2.Y - FITTINGS

3. SEPARATOR

(IF INLET NECK IS

ONE DIAMETER
LONG.)

1. GATE VALVES

2. LONG RADIUS
BEND

Notes:

1. For schedules 1 thru 8 the absolute minimum downstream run shall be 6 diametersif a control valve, regulator,
partially closed gate valve or check valve isthe first downstream fitting.

2.d: ORIFICEI.D

3.D: ACTUAL PIPEI.D
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REV. 1 (OCT., 2002)
PAGE: 100OF 11
DATE : DEC., 1995

3.6.2 ORIFICE (APl RP 550-PART 1)

fo— At fe—A——sjetH+] fe— B+
TI 1T IT T 17T IT LESS 1 1T 1
10 THAN
MSNI 10d I
M= =2
“DETAIL 1 DETAIL 2 DETAIL 3
e A—riati+| fa— C—+fa-H-+] o E—vfa-H-+]
| - k] | | || | i - 11 |
1 Bl I 3 [l 1 1 1N I
LESS
11 T )] = 1
10d
o o) <
DETAIL 4 DETAIL 5 DETAIL &
ke F - G Hee SEE \NE)TE 2
b4 | — D — o tin
\GATE VALVE \THROTTING T e
COCK (WIDE VALVE ' .\ Ve
OPEN) SEE NOTE 3
SEE NOTE 1
DETAIL 7 DETAIL 8 DETAIL @
| L-—B—-HH e E—sfertio
2t { — ]
: s
SEE NOTE 3 T E SR SEE
NOTE 3
DETAIL 10 DETAIL 11 DETAIL 12
o 3‘__E ,l, H’! Note :  See Table 1-1 for d/D values, run requirements
/ T And detail notes.
SEE
NOTE 3
DETALL 13
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PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE: 11 OF 11

PROCEDURE 212 FLOW INSTRUMENT DATE : DEC., 1995

Table 1-1 d/D Ratio vs. Straight Run Requirements ( APl RP 550 PART - )

Straight Run Requirement (In Nominal Pipe Diameters) 5-1

d/D Ratio A B C E F G H J
0.80 20 25 33 40 14 50 5 15
0.75 17 21 27 35 1 a4 5 14
0.70 14 19 23 31 9 39 5 13
0.65 12 15 21 28 8 A 5 1
0.60 10 14 19 25 8 3 5 10
0.55 9 12 18 2 7 28 5 9
0.50 8 10 17 21 7 25 5 8
045 7 9 16 20 5 24 5 7
0.40 7 9 15 18 5 2 5 7
0.35 6 9 14 17 5 21 5 6
030 6 9 14 16 5 20 5 6
0.25 6 9 14 16 5 19 5 6

Notes:

1. When the valve is preceded by fittings, the straight run must be sufficient to cover their requirements.

2. If thisline contains fittings in another plane, use dimension C or E asrequired by detail 5 or 6 in Figure 5-1.

3. Double entry fittings may be considered as single bends when the line is normally blocked off, such as at spare pumps.
4. In Figure 5-1 detail 11. X 3 must be equal to the number of diameters required by previous Fittings.
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2. PIPING DESIGN REFERENCES ' ’

PIPING DISCIFLINE PAGE:1 OF 2
PROCEDURE 2.13 ORIFICE FLANGE TAP PIPING DATE : DEC. 1995
1. ORIFICE FLANGE TAP PIPING
fLANGE VAPORASTEAM LIQUID
12"x190mm
600t LONG NIFFLE
B OW T /
1/2"x75mm
LONG NIPPLE
PACKAGE S
ALV FIL

PREFERRED

3/4"190mm

0 LONG NIPPLE
ABOVE
34"x7 5
DETALL LONG NIPPLE
ISOMETRIC
4" VALVES
6004
&
BELOW %&
USE

(TYE.)

FABRICATION AND INSTALLATION PACKAGES

PACKAGE
| 22 Fi-L
3/4"x75mm LONG
oo NIPPLE (TYP.)
ABOVE
é 45" (TYP)
DETAIL
ON
SOMETRIC
34" VALVES
(TYP)
34" PLUO
(TYP)
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PROCEDURE 2.13 ORIFICE FLANGE TAP PIPING DATE : DEC. 1995

CLEARANCE FOR LINE MOUNTED FLOW TRANSMITTER

305 305
SDEOFPIFE = ——
915 15

|| tecmam
/DGWNS']REAM TOP OF PIFR

e B
2

610

S
I
\|/
/\

PLAN VAPOR AND STEAM _ELEVATION
(TAPS ON TOP)
915 150 TOP OF FIFE z‘ 610
{ | _ | Q _
{ N I | ) - o
P 7N <
SIDEOFPIPE  / /
=Y N~ LOCATE ON EITHER SIDE
= RS /msmmuonmwmm
ELEVATION
PLAN -
=== LKYUID
(TAPS ON SIDE)

SIDE GF PIPR
UBSTREAMOR. ﬁlﬂf'ﬂ
/mwnsnw.m
g B m— - @
5 BOTTOM OF PIPE —7_

05

L al
&
N /7 =
PR &
515 150y ALTERNATE
FLAN (NOTE 3) ELEVATION
LK{UID
(TAPS ON BOTTOM)
NOTES
LD TEIS-GUIDE SEALL EE UBED FOR BELECTION, 1.0 CLEARANCE FOR LINE MOUNTED FLOW
APPLICATION AND CLEARANCE ALLOTMENT POR TRANSMITTER SHALL BE SHOWN ON PIFING PLAN.
ORTPICE FLANGE TAP FIPING.
ORIFICE TAP BLOCK. EFALL 4 PACRAGRS SAALL NOT AE TED FOR 54 AND
2 mmﬁmmﬂmﬂmmﬁ'ﬂn ABCVE RATINGS. A BME., CAT. "M” ALLOY AND
4" FOR Y00% FLANGE RATINGS AND ABOVE. HEAT TREATED FIPING.
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2. PIPING DESIGN REFERENCES PAGE:1 OF 1
PIPING DISCIPLINE .
PROCEDURE 2.14 PRESSURE GAGE DATE : DEC. 1995
1. OUTLINE DIMENSION OF PRESURE GAGE
JZZN BY INSTR. BY PIPFING
e )
% = N
E IJI I'| ] /;r’r’ \\\\1
b/ W
I T
E |
11
| I R
A \ LD
5 )
i BY INSTR. BY PIPING
()
= T pusnNg 7
2 H ||]__'1| ~ 1 \I“\\ /)/I\
3 FH> < T
IR . |
r Jt¢=:::]><]—|:
2 5
E E [3 L_& B
HORIZONTAL VERTICAL
NOTES
PRGAGE " il L3 | REMARK| ) 1HESE DIMENSIONS SHALL BE USED POR REFERENCE ONLY.
A oIS | 110 | 250 15 2. SIZE OF BLOCK VALVE SHALL BE /4" OR AS OTHERWISE
GAGE WITH NOTED ON 108 INSTRUCTION.
SPHON m | ®0 3, ADDITIONAL CLEARANCE SHALL BE A LOCATED FOR
GAGE WITH S 250 MAINTENANCE AND ACCESSIBILITY.
O L. B0 | 30 250
PRESSURE GAGE SERVICES
GAGE WITH SYPHONS ARE INTENDED TO PROTECT THE PRESSURE GAGE FROM THE EFFECT
SIPHON OF HOT PRESSURE MEDIA SUCH AS STEAM AND ALSO REDUCE THE EFFECT OF
RAPID PRESSURE SERGES,
GAGE WHH @ DIAFHRAM I3 SUITABLE FOR CORROSIVE ENVIRONMENTS AND ALSQ FOR VISCOUS
HAPHRAM s AND CONTEMINATED MEIHA,
I
GAGE WITH DAMPENER ARE INTENDED TO SUPPRESS THE EFFECT OF PRESSURE PULSBS
DAMPENER AND PRESURE PEAKS.
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2.15 TEMPERATURE INSTRUMENT

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 1OF 1
DATE : DEC., 1995

1. Installation of Temperature I nstrument

FLOW DIRECTION

_{___ §
3 INCH /

LONG RADIUS
ELBOW /

REDUCER NOT
NECESSARY FOR
3 INCH AND LARGER

ECC — HORIZONTAL PIPING
CON — VERTICAL FIPING

YV I\)XQPQ
Wl
- ) —
Ue | | B3

FLOW DIRECTION

MAINTENANCE

SFACE

180

&3

PIPE
3" & SMALLER 4" & SMALLER 6" & LARGER
PIPING OR PIPING EQUIPMENT
EQUIP. 4" & SMALLER 6" —8” 10" —-18" | 20" &LARGER VESSEL STORAGE TANK
L-LENGTH(mm) 200 250 300 350 400 500
Notes:
1. All dimensions shall be used for reference only.
2. All dimensions shown on above drawing are base on flanged connection.
2. Location of Temperature Instrument
DOWNCOMER ACCEPTABLE EHPREFERRED o
/ N/ @
\r o
9
o -
! 8§ z
/ I ———
PROHIBITED % |
TOWER(DOWNCOMER) LOCATION ON PIPING CONFLUENCE OF THE TWQ FLOWS
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PIFING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE : 1OF 2

PROCEDURE 2.16 LEVEL GAGE DATE : DEC., 1995

LEVEL GAUGE.
Dimensions of SAM |L direct reading gages are determined according to the following items
Center-to-center dimension (Cto C) . Visible length (V.L) . Gage length (G.L) . Overall length (O.L)

Top-bottom hook-up| Side-side hook-up ITB | |SS |
Top-bottom| Side-side Top-side | Side-bottom | Top-bottom loop
et
—
’i“ =P
: !
= ¢
DIMENSIONS
GLASS S| ZE STANDARD O.L STANDARD CtoC WEIGHT
adNoof S| VL G.L — =< — = WITHOUT
VALVES
#1x1 0 130 145 200 320 140 4 Kgs
#2x 1 115 155 170 225 345 165 4.5
#3Xx 1 140 180 195 250 370 190 5
#Hx1 165 205 220 275 395 215 55
#A X 1 175 215 230 285 405 225 6.5
#x1 195 235 250 305 425 245 7
#x 1 225 265 280 335 455 275 7.5
#x1 255 295 310 365 485 305 8
#S7 x 1 275 315 330 385 505 325 8.5
#x 1 295 335 350 405 525 345 9
#Ix 1 315 355 380 425 545 365 9.5
#10x 1 375 415 430 485 605 425 10.5
#A X 2 390 430 445 500 620 440 125
#5x 2 430 470 485 540 660 480 135
#6 X 2 490 530 545 600 720 540 15
#1x 2 550 590 605 660 780 600 16
#S7 X 2 590 630 645 700 820 640 17
#3x 2 630 670 685 740 860 680 18
#IX 2 670 710 725 780 900 720 19
#10 x 2 790 830 845 900 1020 840 22
#6 X 3 755 795 810 865 985 805 225
#7Xx 3 845 885 900 955 1075 895 235
#S7 x 3 905 945 960 1015 1135 955 25.5
#3x 3 965 1005 1020 1075 1195 1015 27
#I9x 3 1025 1065 1080 1135 1255 1075 285
#10 x 3 1205 1245 1260 1315 1435 1255 315
#I x4 1140 1180 1195 1250 1370 1190 3R?
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2.16 LEVEL GAGE

LDP-L901
REV. 1 (OCT., 2002)
PAGE: 2OF 2

PROCEDURE DATE: DEC., 1995
GLASSSIZE L oL STANDARD O.L STANDARD Cto C V\\//\IIE:-IGOHUTT
and No of SEC ' ' B sSS B sSS VALVES

#ST x 4 1220 1260 1275 1330 1450 1270 A

#3x 4 1300 1340 1355 1410 1530 1350 36

#Ix 4 1380 1420 1435 1490 1610 1430 38Kgs
#10 x 4 1620 1660 1675 1730 1850 1670 a2

#7x5 1435 1475 1490 1545 1665 1485 39
#S7 x 5 1535 1575 1590 1645 1765 1585 425

#3x 5 1635 1675 1690 1745 1865 1685 45

#9x 5 1735 1775 1790 1845 1965 1785 475
#10x 5 2035 2075 2090 2145 2265 2085 525

#1x 6 1730 1770 1785 1840 1960 1780 47

#3x 6 1970 2010 2025 2080 2200 2020 54

#9x 6 2090 2130 2140 2200 2320 2140 57

H1 X 7 2025 2065 2080 2135 2255 2075 55

#x 7 2305 2345 2360 2415 2535 2355 63

H X 7 2445 2483 2500 2555 2675 2495 67

#7x 8 2320 2360 2375 2430 2550 2370 63

#3x 8 2640 2680 2695 2750 2870 2690 72

#9x 8 2800 2840 2855 2910 3030 2850 76

SUPPORTER FITTING

The Supporter fittings shown below are available please give us instructions by referring to the attached illustration.
We recommend this Supporter fitting for gages over 2 meterslong.

€ to € > 1860 Suppart

%:' 5 [} Caentar 1a J
k 5 fenter
O O
= -
GLASSTABLE —t
| -
GLASS SIZE * SPECIAL TYPE
NO L W T REMARK | NO L w T REMARK
1 115 34 17 6 250 4 17
2 140 “ “ 7 280 ‘ ‘ *
3 165 “ “ s7 300 ‘ ‘
4 190 “ “ 8 320 ‘ ‘ *
4 200 “ “ 9 340 ‘ ‘ *
5 220 “ “ * 10 400 ‘ ‘
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PROCEDURE 2.17 ELLIPTICAL & DISHED HEAD DWG

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:1 OF 1

DATE : DEC. 1995

A\ ! I TANGENT LINE
| &
}@ £

19 ELLIPTKCAL HEAD

1.1 DRAW HEADLINE, WHECH [§
CD/4 FROM TANGENT LINE.

12 DRAW 30" LINE FROM INTERSECTION
CF VESSEL AND HEADLINE.
TOWARDS CENTERLINB OF VBSSHL.
THIS IS POINT "A"

13 FROMPOINT "A" DRAW "R"

R =DASTANCE FROM FOINT A
TO HEATL.INE,

1.4 FROM TANGENT LINE USE
CIRCLE TEMPLATE AND DRAW "t".

1.5 DRAW VESSEL SEAM 50mmt FROM
TANGENT LINE.

20 DISHEDHEAD

2.1 DRAWHEADLINE, WHKCH [S
0.18 X 0O FROM TANGENT LINE.
2.2 FROM HEADALINE MEASTIRE BACK
(O3 OF VESSHL, ON VESSEL CENTERLINE,

HEADILINE THIS 5 PGINT "A™.
23 FROM POINT "A* DRAW *R”
/ SEAM 24 PROM TANGENT LINE USB
\ CIRCLE TEMPLATE AND DRAW ™",
- \ / i 25 DRAW VESSE; SEAM S0om £ FROM
TANGENT LINS TANGENT LINE.
f |
& \
S KINT"A
oD
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PIPING HANDBOOK
2.19 PLATFORM
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FINAVYIEENS WEATIE D -
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2.20 LADDER

LDP-LS01
REV. 1 (0CT, 2002)
PAGE:1 OF 1

DATE : DEC. 1995

=FOR MATERIALS THRECTLY WELDED TD THE SHELL

-BOLT &NUT-19" C & OVER 85400,A%47 (Or B
EEE EN(FRG DWW

=GALVANIZED FOR. /3 AND LOW ALLQY -20° C
AW CAFZOL7 + AIM-Gr4OR
U3 304,A220 L8

-11" CAND LOWER SLIE 804,A2N L8,
-WiOOD WEITE QAR OB APITON.
STROCTURAL STEEL , 83400809, ASE

TOEB A5 FOLLOWS.

;

:

s E.. I'T-\ N|| D00E XV i 2008 XV i ~

5 N -
\s{/ EE \ : Luﬂ—lf
%'g; Lt ggf R

LAVEL
LEVEL OR

TYPE "A*

b
ON THE GRONUD

e ——ﬁl‘_al
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D cesc PIPING HANDBOOK LOP-Lo01

REV. 1 (OCT, 2002)
2. PIPING DESIGN REFERENCES
PIPING DISCIFLINE PAGE:1 OF 1

PROCEDURE 2.26 DRAIN NOZZ1LE DATE : DEC. 1995
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2. PIPING DESIGN REFERENCES ¢ )

PAGE:1 QF 2
PIPING DISCIPLINE | 3 27 CIRCUMFERENTIAL STAIRWAY & _
PLATFORM FOR C.R T(NON-INSULATION) | PATE: DEC. 1995

2. ACTUAL WIDTH DEFENDE ON TREAD BELECTED.

1, ALL DIMENSIONE ANEINMM.

B~
-
 —




LDP-L901

REV. 1 (OCT, 2002)

PAGE:2 OF 2

DATE : DEC. 1995

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES

2.27 CIRCUMFERENTIAL STAIRWAY &
PLATFORM FOR C.R T{INSULATION)

@ .cEesC

PIPING DISCIPLINE
PROCEDURE
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@LG E&C

PIPING DISCIPLINE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES

LD

REV. 1 (OCT., 2002)
PAGE: 10F 5

P-L901

PROCEDURE 228  DATA DATE : DEC., 1995
1 H (Steel H Beams)
12}
H/2 Nr
0 I
™NJ ka
—
| B/4]
2
\ (mm) (cm?) (kg/m) (cm*) (cm?)
(mm) (HxB)—5 g T, 1, T A W I l, Z. Z,
100 x 100 | 100x 100] 6 8 10 21.9 172 383 134 765 26.7
125% 125 | 125x 125] 6.5 9 10 30.31 238 847 293 136 47
150 x 75 | 150 x 75 5 7 8 17.85 14 666 495 888 132
150 x 100 | 148x 100] 6 9 1 26.84 211 1,020 151 138 30.1
150 x 150 | 150 x 150] 7 10 1 40.14 3L5 1,640 563 219 75.1
200 x 100 | 198X 95 45 7 1 23.18 182 1,580 114 160 23
200x 100] 55 8 1 27.16 213 1,840 134 184 268
200 x 150 | 194x 150] 6 9 13 39.01 306 2,690 507 277 67.6
200x200] 8 12 13 63.53 49.9 4720 | 1,600 472 160
200x 200 | 200x 204] 12 12 13 7153 56.2 4980 | 1,700 498 167
208 x 202| 10 16 13 83.69 65.7 6530 | 2,200 628 218
o5 x 105 | 228x124] 5 8 12 32.68 25.7 3,540 255 285 411
250x125] 6 9 12 37.66 296 4,050 294 324 47
250 x 175 | 244 x 175] 7 11 16 56.24 44.1 6,120 984 502 113
2d4x252] 11 1 16 82.06 64.4 8790 | 2,940 720 233
050 x 250 |-228x289] 8 13 16 84.7 66.5 9,930 | 3,350 801 269
250x250] 9 14 16 92.18 724 | 10,800 | 3,650 867 292
250 x 255 14 14 16 104.7 822 | 11,500 | 3,880 919 304
200 x 150 | 228X 149] 55 8 13 40.8 2 6,320 442 424 59.3
300x 150] 65 9 13 46.78 36.7 7,210 508 481 67.7
200 x 200 |-224x20] 8 12 18 72.38 568 | 11,300 | 1,600 771 160
298x201] 9 14 18 83.36 654 | 13,300 | 1,900 893 189
294x302] 12 12 18 107.7 845 | 16,900 | 5520 | 1,150 365
298x 299 9 14 18 110.8 87 18,800 | 6240 | 1,270 417
300x300] 10 15 18 119.8 %4 20400 | 6,750 | 1,360 450
300x 300 | 300x305] 15 15 18 134.8 106 | 21500 | 7,100 | 1,440 466
304x301] 11 17 18 134.8 106 | 23400 | 7,730 | 1,540 514
310x305] 15 20 18 165.3 130 | 28,150 | 9460 | 1,810 620
310x310] 20 20 18 180.8 142 | 29,390 | 9,940 | 1,890 642
346 x 174 6 9 14 52.68 414 | 11,100 792 641 o1
350x 175 | 350 x 175 7 11 14 63.14 296 | 13,600 984 775 112
BAx176| 8 13 14 73.68 578 | 16,100 | 1,180 909 134
10 x 250 |3%6x 2898 P 20 88.15 692 | 18500 | 3,090 | 1,100 248
340x 250] 9 14 20 1015 797 | 21,700 | 3,650 | 1,280 292
250 x 35 | 38X 5L 13 13 20 1353 106 | 28200 | 9,380 | 1,670 534
34x348] 10 16 202 146 115 | 33,300 | 11,200 | 1,940 646
3M4x354] 16 16 0 166.6 131 | 35300 | 11,800 | 2,050 669
350x 350 | 350 x 350| 12 19 20 173.9 137 | 40,300 | 13,600 | 2,300 776
3B0x 357] 19 19 20 1914 156 | 42,800 | 14,400 | 2,450 809
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@LG E&C PIPING HANDBOOK LDP-LG01

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES BAGE : 2 OF &

PROCEDURE 2.28 DATA DATE : DEC., 1995

2.CT (Steel T Bars)

I
Cx
2
B cm? cm? om

(mm) (H) (m(mg 3 0| ®) (W) | (cm’) | - (cm’) - (C)
(mm) (mm) | t,(mm) (mm) (cm’) | (kg/m) X y x y x

50 x 100 50 100 6 8 10 10.98 8.6 16.1 66.9 4.03 134 1
62.5x 125 62.5 125 6.5 9 10 15.16 11.9 35 147 6.91 235 1.19
75X 75 75 75 5 7 8 8.925 7.01 42.6 24.7 7.46 6.59 1.79
75 x 100 75 100 6 9 11 13.42 10.5 51.7 75.3 8.84 15.1 155
75 x 150 75 150 7 10 11 20.07 15.8 66.4 282 10.8 37.6 1.37
100 x 100 100 100 55 8 11 13.58 10.7 114 67 14.8 134 2.29
100 x 150 97 150 6 9 13 19.51 15.3 125 254 15.8 338 1.79
100 200 8 12 13 31.77 24.9 184 801 22.3 80.1 1.73
100 x 200 100 204 12 12 13 35.77 28.1 256 851 324 83.4 2.09
104 202 10 16 13 41.85 32.8 251 1,100 29.5 109 191
195 125 124 124 5 8 12 16.34 12.8 208 127 21.3 20.5 2.63
125 125 6 9 12 18.83 12.8 248 147 25.6 235 2.78
125x 175 122 175 7 11 16 28.12 221 289 492 29.1 56.3 2.27
122 252 11 11 16 41.03 32.2 445 1,470 45.3 117 2.39
125 x 250 124 249 8 13 16 42.35 332 364 1,670 349 134 1.98
125 250 9 14 16 46.06 36.2 412 1,820 395 146 2.08
125 255 14 14 16 52.34 41.1 589 1,940 50.4 152 2.58
150 x 150 149 149 55 8 13 20.4 16 393 221 338 29.7 3.26
150 150 6.5 9 13 23.39 184 464 254 40 338 341
150 x 200 147 200 8 12 18 36.19 28.4 572 802 48.25 80.2 2.83
149 201 9 14 18 41.68 32.7 662 949 55.2 94.4 291
147 302 12 12 18 53.83 42.3 858 2,760 72.3 183 2.84
149 299 9 14 18 55.4 435 715 3,120 57 209 2.36
150 x 300 150 300 10 15 18 59.89 47 798 3,380 63.7 225 247
150 305 15 15 18 67.39 52.9 1,110 3,550 925 233 3.03
152 301 11 17 18 67.41 52.9 903 3,870 71.4 257 2.55
175 175 173 174 6 9 14 26.34 20.7 679 396 50 455 371
175 175 7 11 14 3157 24.8 815 492 59.3 56.2 3.75
175 x 250 168 249 8 12 20 44.08 34.6 881 1,540 64 124 3.02
170 250 9 14 20 50.76 39.8 1,020 1,830 73.1 146 3.09
172 348 10 16 20 73 57.3 1,230 5,620 84.7 323 2.67
175 x 350 172 354 16 16 20 83.32 65.4 1,800 5,920 131 335 34
175 350 12 19 20 86.94 68.2 1,520 6,790 104 388 2.86
175 357 19 19 20 99.19 77.9 2,200 7,220 158 404 3.59
175x 350 169 351 13 13 20 67.63 53.1 1,420 4,690 104 267 3.21
200 x 200 198 199 7 11 16 36.08 28.3 1,190 723 76.4 72.7 417
200 200 8 13 16 42.06 33 1,400 868 88.6 86.8 4.23
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@LG E&C PIPING HANDBOOK oeioon
REV. 1 (OCT., 2002
PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE: 30F 5
PROCEDURE 228  DATA DATE : DEC., 1995
3. (Steel Equal Angles)
2
(mm) (mm) (cm?) (kg/m) (cm) (em?|  (cm®)
HxB t ry r, A W C,=C, I, =1, Z, =2,
25x25 | 25x25 3 4 2 1.427 1.12 0.719 0.797 0.448
30x30 | 30x30 3 4 2 1.727 1.36 0.844 1.42 0.661
40x40 | 40x40 5 4.5 3 3.755 2.95 1.17 5.42 1.91
45 45 |_25%45 4 6.5 3 3.492 2.74 1.24 6.5 2
40 x 40 5 6.5 3 4.302 3.38 1.28 7.91 2.46
50 x 50 4 6.5 3 3.892 3.06 1.37 9.06 2.49
50x50 [ 50x50 5 6.5 3 4.082 3.77 1.41 111 3.08
50 x 50 6 6.5 45 5.644 443 1.44 12.6 355
60 x 60 4 6.5 3 4,692 3.68 1.61 16 3.66
60x60 | 60x60 5 635 3 5.802 455 1.66 19.6 452
60 x 60 6 6.5 4.5 6.844 5.37 1.69 226 5.24
65 x 65 5 8.5 3 6.367 5 1.77 25.3 5.36
65x65 | 65x65 6 8.5 4 7.527 5.91 1.81 29.4 6.26
65 x 65 8 8.5 6 9.761 7.66 1.88 36.8 7.96
70x70 | 70x70 6 8.5 4 8.127 6.38 1.93 37.1 7.33
75x 75 6 8.5 4 8.727 6.85 2.06 46.1 8.47
75x75 | 75x75 9 8.5 6 12.69 9.96 2.17 64.4 12.1
75x 75 12 8.5 6 16.56 13 2.29 81.9 15.7
80x 80 | 80X 80 6 8.5 4 9.327 7.32 2.18 56.4 9.7
80 x 80 7 8.5 4 10.797 8.48 2.23 64.2 11.12
90 x 90 6 10 5 10.55 8.28 242 80.7 12.3
90 x 90 7 10 5 12.22 9.569 2.46 3 14.2
90x 90 |—20x90 8 10 7 13.764 10.8 25 104 16
90 x 90 9 10 7 15.394 12.08 2.54 114 17.65
90 x 90 10 10 7 17 13.3 2.57 125 19.5
90 x 90 13 10 7 21.71 17 2.69 156 24.8
100 x 100 7 10 5 13.62 10.7 2.71 129 17.7
100 x 100 | 100 x 100 8 10 8 15.36 12.06 2.75 144 19.86
100 x 100 10 10 7 19 14.9 2.82 175 24.4
100 x 100 13 10 7 24.31 19.1 2.94 220 311
120 x 120 | 120 x 120 8 12 5 18.76 14.7 3.24 258 29.5
130 x 130 9 12 6 22.74 17.9 353 366 38.7
130 x 130 10 12 6 25.16 19.75 357 403 428
130x 130 M35 4130 12 12 8.5 29.76 234 3.64 467 49.9
130 x 130 15 12 8.5 36.75 28.8 3.76 568 615
150 x 150 10 14 7 29.21 229 4.06 6.27 57.3
150 x 150 12 14 7 34.77 27.3 414 740 68
10X 130 M55y 150 15 14 10 42.74 336 4.24 888 82.6
150 x 150 19 14 10 53.38 419 4.4 1.09 103
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@LG E&C PIPING HANDBOOK LDP-LG01

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES BAGE : 40F &

PROCEDURE 2.28 DATA DATE : DEC., 1995

4, (Steel Unequal Angles)
2
2
(mm) (mm) (cn?) | (kg/m) (cm) (cm?) (cm’)
H x B t ry r, A w C, C, I, l, z Z,
100 75 | 10X T8 7 10 5 11.87 | 932 3.06 1.83 118 56.9 17 10
100x 75| 10 10 7 1655 13 3.17 1.94 159 761 | 233 | 137
125x 75 7 10 5 1362 | 107 4.1 1.64 219 604 | 261 | 103
125x 75 |125x 75 10 10 7 19 14.9 4.22 1.75 299 809 | 361 | 141
125x 75| 13 10 7 2431 | 191 4.35 1.87 376 101 | 461 | 179
150 x 90 | 150X 90 9 12 6 2094 | 164 4.95 1.99 485 133 | 482 | 19
150x 90| 2 12 85 | 27.36 | 215 5.07 2,01 619 167 | 623 | 243
5. (Steel Unequal Angles)
—
H/2
i
il
Sy /2
e o
2
(mm) (mm) (cm?) | (kg/m) (cm) (cm*) (cm?)
Hx B t, t, r r, A w C, C, , Iy Z Z,
200x90 | 200x90| 9 14 | 14 7 | 2966 | 233 | 636 | 215 | 1,210 | 200 | 887 | 887
Jsoxgn |290X90] 10 15 | 17 85 | 3747 | 294 | 861 | 192 | 2440 | 223 | 149 | 315
250x90 | 12 16 | 17 85 | 4295 | 337 | 899 | 189 | 2790 | 238 | 174 | 335
aoxoo [20X0| 1 16 | 19 95 | 4622 | 363 | 11 176 | 4370 | 245 | 229 | 338
300x90 | 13 17 | 19 95 | 5267 | 413 | 113 | 175 | 4940 | 259 | 264 | 358
350x 100 [350x100| 12 17 | 22 11 | 5774 | 453 | 13 187 | 7440 | 362 | 338 | 445
400x 100 [400x100| 13 18 | 242 12 | 6859 | 538 | 154 | 177 [11,500 | 388 | 467 | 47.1
450x 125 [450x 125 115 18 | 24 12 | 7311 | 574 | 162 | 229 [15700 | 768 | 547 | 752
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@LG E&C PIPING HANDBOOK LDP-LG01

REV. 1 (OCT., 2002)
PIPING DISCIPLINE 2. PIPING DESIGN REFERENCES PAGE: 5OF 5

PROCEDURE 2.28 DATA DATE : DEC., 1995

6. (Steel Channels)
f 2
i) L t1/2 ;
9 X
T2
L
2 2
(mm) (cm?) | (kg/m) (cm) (cm® (cm) (cm®)
HxB t, t, A A A W C, C B N i i, Z, Z
75x 40 5 7 8 4 8.818 6.92 0 1.28 75.3 12.2 2.92 1.17 20.1 4.47
100 x 50 5 75 8 4 11.92 9.36 0 1.54 188 26 3.97 1.48 37.6 7.52
125 x 65 6 8 8 4 17.11 13.4 0 1.9 424 61.8 4.98 1.9 67.8 13.4
150x 75 6.5 10 10 5 23.71 18.6 0 2.28 861 117 6.03 2.22 115 22.4
200 x 80 7.5 11 12 6 31.33 24.6 0 2.21 1.95 168 7.88 2.32 195 29.1
200 x 90 8 13.5 14 7 38.65 30.3 0 2.74 2.49 277 8.02 2.68 249 44.2
250 x 90 9 13 14 7 44.07 34.6 0 2.4 4.18 294 9.74 2.58 334 44.5
300 x 90 9 13 14 7 48.57 38.1 0 2.22 6.44 309 115 2.52 429 457
380x100| 105 16 18 9 69.69 545 0 241 14.5 535 14.5 2.78 763 70.5
380 x 100 13 20 24 12 85.71 67.3 0 2.54 17.6 655 14.3 2.76 926 87.8
7.1 (Steel | Beams)
B
! \\.Il'l rZT
B-t1/4 B/2
o wli
| .
— izlx
[
2 2
(mm) (cm?) | (kg/m) (cm) (cm®) (cm) (cmd)
HxB t, t, I r, A W c, | C I l, i i z, | z,
125X 75 5.5 9.5 9 4.5 20.45 16.1 0 0 538 57.5 5.1 1.68 86 | 15.3
150 x 75 55 95 9 4.5 21.83 17.1 0 0 819 575 6.12 1.62 109 | 15.3
200 x 100 7 10 10 5 33.06 26 0 0 2170 138 8.11 2.05 217 | 27.7
250 x 125 75 12.5 12 6 48.79 38.3 0 0 5180 337 10.3 2.63 414 | 53.9
300 x 150 10 18.5 19 9.5 83.47 65.5 0 0 12700 886 12.3 3.26 849 | 118
300x 150 11.5 22 23 11.5 97.88 76.8 0 0 14700 1080 12.2 3.32 978 | 149
350 x 150 9 15 13 6.5 74.58 58.5 0 0 15200 702 14.3 3.17 870 | 93.5
350 x 150 12 24 25 12.5 111.1 87.2 0 0 22400 1180 14.2 3.26 1280 | 158
400 x 150 10 18 17 8.5 91.73 72 0 0 24100 864 16.2 3.07 1200| 115
400x 150 | 12.5 25 27 13.5 122.1 95.8 0 0 31700 1240 16.1 3.18 1580 | 165
450 x 175 11 20 19 9.5 116.8 91.7 0 0 39200 1510 18.3 3.6 1740| 173
400 x 175 13 26 27 13.5 146.1 115 0 0 48800 2020 18.3 3.72 2170| 231
600 x 190 13 25 25 125 169.4 133 0 0 98400 2460 24.1 3.81 3280| 259
600 x 190 16 35 38 19 224.5 176 0 0 130000 | 3540 24.1 397 | 4330| 373
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@LG E&C

PIPING DISCIPLINE

PIPING HANDBOOK
2. PIPING DESIGN REFERENCES

LDP-L901
REV. 1 (OCT., 2002)
PAGE: 1OF 1

PROCEDURE 2.29 DATA&CONVERSION TABLE | paTE: DEC., 1995
H BEAMS
KS(JIYS) DIN BS AISC REMARKS
H150 x 150 x7 x 10 HEA160 UC152 x 152 x 37 W6 x 20
H200 x 200 x 8 x 12 HEB200 UC203 x 203 x 52 W8 x 35
H250 x 250 x 9 x 14 HEB?240 UC254 x 254 x 73 W10 x 49
H300 x 300 x 10 x 15 HEB300 UC305 x 305 x 97 W12 x 65
H350 x 350 x 12 x 19 HEB360 UC358 x 368 x 153 W14 x 90
CHANNELS
KSJIs) DIN BS AISC REMARKS
300x 90x 9x 13 U300 C305 x 89 x 42 MC12 x 31
200x 90 x 8x 13.5 U220 C203 x 89 x 30 MC8x 21.4
150 x 75x 9x 12.5 U200 C152x 89x 24 MC6 x 15.1
150 x 75x 6.5x 10 U160 C152 x 89 x 42 MC6 x 15.1
100x 50x 5x 7.5 U100 C102 x 51 x 10 C4x7.25
ANGLES
KS(JIS) DIN BS AISC REMARKS
L150 x 150 x 12 L150 x 150 x 12 L150 x 150 x 15 L6x 6 x 12
L130 x 130 x 12 L130 x 130 x 12 L150 x 150 x 10 L5x5x 1/2
L100 x 100 x 10 L100 x 100 x 10 L100 x 100 x 12 L4 x 4x3/8
L2100 x 100 x 7 L100 x 100 x 7 L100 x 100 x 8 L4 x 4 x 5/16

L90x 90 x 10 L90x 90 x 10 L90x 90 x 10 L31/2x 31/2x 7/16
L75x75x 9 L75x 75x 10 L80x80x 8 L3x3x3/8
L75x 75X 6 L75x 75x 6 L80x 80 x 6 L3x3x /4
L65x 65x 6 L65x 65 % 6 L70x 70x 6 L21/2x212x 14
L50x 50 x 6 L50x 50 x 6 L50x 50 x 6 L2x2x 14
L40x 40x 3 L40x 40x 3 L40x 40x 4 L2x2x 18
254 Quality Speed Trust
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PIPING HANDBOOK LDP-L901
3. PIPING STRESSANALYSIS

REV. 1 (OCT., 2002)

PIPING DISCIPLINE PAGE: 10F 1
PROCEDURE 3.1 DATE : DEC., 1995
1.
1.1

Manual LGE&C

. Client

21
211

212
213

214
@
@
©)

@

©

©)
™

100

-50

Project

Turbine, Compressor  Pump

(8) Tower Tower, Tower Rack

©)

(10

----------------------- OBSL RACK PIPING
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@LG E&C

PIPING DISCIPLINE
PROCEDURE

3.2

PIPING HANDBOOK
3. PIPING STRESSANALYSIS

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 1 OF 2
DATE : DEC., 1995

PIPING FLEXIBILITY CHECKING FORM

1 | NOMINAL PIPE SIZE D= IN SKETCH OF PIPE LINE | LINENO.:
2 | PIPEMAT L: Y
3 | OPER. TEMP.: T=
4 | UNIT EXPANSION : e= mm/m Z X
5 | TOTAL LGNGTH OF LINE: L = m
ANCHOR DISTANCE : U
X=( M, Y=( M, Z=( M
6
U=V X2+Y2+2?2
= m
7 | MOVEMENT OF ANCHOR YES NO
- X e X X = mm
3 o
)]
8 | s Y -
0:<Z( e xy = mm
wa
I X
= z e x z = mm
e X mm
= x
=5
9 2 5 Y mm
52
a5 z mm
Y= X+ XV2+( Y+ Y)V+( 2+ Z')° -
10 | RESULTANT : Y J( )+ y ) Y: U nfm
=J0 )FH( )P+ )= mm
0 & RES DY
11 | FORMULAR & RESULTANT | —————=
8.2(L - U)?
RESULTANT
12 > 1 FORMAL CALCULATION NECESSARY

< 1 FORMAL CALCULATION UNNECESSARY

263
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@LG E&C

PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK EE\F;'LE?;CT 2002)
3. PIPING STRESS ANALYSIS PAGE : 2 OF 2
3.2 DATE: DEC., 1995

PIPING FLEXIBILITY CHECKING FORM (EXAMPLE)

NOMINAL PIPE SIZE

D= 6IN SKETCH OF PIPELINE | LINENO.:

PIPEMAT L : STPC 38

A anchor %|&3

OPER. TEMP. : T=325

Y

AX=4mm
AY=—5mm
ANZ=0
A Z X

4 | UNIT EXPANSION : e = 4mm/m S
~
5 | TOTAL LGNGTH OF LINE : L = 14m 1
ANCHOR DISTANCE U s
o
[«
X=(3)M, Y=(5)M, Z=(6)M ° 7B anchor «|5%
6 < A X=0
_ 2 ,v2 172 + o5 + 1 AY=4mm
U=/ X2 +Y2+2% =,/9+25+36 R
=84m
7 | MOVEMENT OF ANCHOR YES NO
> X e x X = 12mm
29
8 |2 Y e x y = 20mm
X<
wa
Eﬁ Z e X z = 24mm
e X 4mm
= x
g0
9 OI Y 9mm
< O
2
%) % z 2mm
Y= X+ X)V2+( Y Y)Y +( 2%+ Z) -
10 | RESULTANT, Y J( )"+ ( )" +( ) Y=u e
= /(12+4)? +(20+9)? +(24+2)? = 42.1mm
11 | FORMULAR & RESULTANT bY . 0.98
82(L-U)?

RESULTANT

> 1 FORMAL CALCULATION NECESSARY

<

1 FORMAL CALCULATION UNNECESSARY
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@LG E&C Pl Pl NG HANDBOOK LDP-L901
3. PIPING STRESS ANALY SIS REV. 1(OCT., 2002)
PIPING DISCIPLINE 3.3 ALLOWABLE FORCE& MOMENT PAGE : 1 OF 5
PROCEDURE (PUMP, VESSEL, HEAT-EXCH. AND AIR COOLER) DATE: DEC., 1995
1. PUMP

1.1 Coordinate system

‘— SHAFT CENTERLINE

Figure 1 - Coordinate System for the Forces and
Momentsin Table A(B)
Vertical In-Line Pumps

Figure 3 - Coordinate System for the Forces and
Momentsin Table A(B)

Horizontal Pumps with Side Suction and Side
Discharge Nozzles

265

Figure 2 - Coordinate System for the Forces and
Momentsin Table A(B)
Vertically Suspended Double-Casing Pumps

ey

f‘ﬂg\z PR

Figure 4 - Coordinate System for the Forces and
Momentsin table A(B)

Horizontal Pumps with End Suction and Top
Discharge Nozzles

Figure 5 - Coordinate System for the Forces and
Momentsin Table A(B)
Horizontal Pumps with Top Nozzles
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@LG E&C PIPING HANDBOOK LDP-L901

3. PIPING STRESS ANALY SIS REV. 1(OCT., 2002)
PIPING DISCIPLINE 3.3 ALLOWABLE FORCE& MOMENT PAGE : 2 OF 5
PROCEDURE (PUMP, VESSEL,, HEAT-EXCH. AND AIR COOLER) DATE : DEC,, 1995

1.2 Allowable Forces and Moments

For ce(kg) Nominal Size of Flange(NPS)
Moment(kg-m) 2 3 4 6 8 10 12 14 16
Each top nozzle
FX 73 109 145 254 386 544 680 726 862
FY 59 91 118 209 318 454 544 590 680
Fz 91 136 181 318 499 680 816 907 1043
FR 132 195 259 458 708 998 1179 1315 1497
Each side nozzle
FX 73 109 145 254 386 544 680 726 862
FY 91 136 181 318 499 680 816 907 1043
Fz 59 91 118 209 318 454 544 590 680
FR 132 195 259 458 708 998 1179 1315 1497
Each end nozzle
FX 91 136 181 318 499 680 816 907 1043
FY 73 109 145 254 386 544 680 726 862
Fz 59 91 118 209 318 454 544 590 680
FR 132 195 259 458 708 998 1179 1315 1497
Each nozzle
MX a7 97 135 235 359 512 622 650 747
MY 24 48 69 120 180 249 304 318 373
MZ 36 73 102 180 263 387 470 484 553
MR 64 131 184 319 484 691 843 871 995

TableA —NozzleLoadings (F =forcein kg ; M = moment in kg-m ; R = resultant)

Force(lb) Nominal Size of Flange(NPS)

M oment (ft-b) 2 3 4 6 8 10 12 14 16

Each top nozzle
FX 160 240 320 560 850 1200 1500 1600 1900
FY 130 200 260 460 700 1000 1200 1300 1500
Fz 200 300 400 700 1100 1500 1800 2000 2300
FR 290 430 570 1010 1560 2200 2600 2900 3300

Each side nozzle
FX 160 240 320 560 850 1200 1500 1600 1900
FY 200 300 400 700 1100 1500 1800 2000 2300
Fz 130 200 260 460 700 1000 1200 1300 1500
FR 290 430 570 1010 1560 2200 2600 2900 3300

Each end nozzle
FX 200 300 400 700 1100 1500 1800 2000 2300
FY 160 240 320 560 850 1200 1500 1600 1900
Fz 130 200 260 460 700 1000 1200 1300 1500
FR 290 430 570 1010 1560 2200 2600 2900 3300

Each nozzle

MX 340 700 980 1700 2600 3700 4500 4700 5400
MY 170 350 500 870 1300 1800 2200 2300 2700
Mz 260 530 740 1300 1900 2800 3400 3500 4000
MR 460 950 1330 2310 3500 5000 6100 6300 7200

Table B — NozzleLoadings (F =forcein Ib ; M = moment in ft-Ib ; R = resultant)

Notes:

1. API 610, 8th Edition Table 2-1A(B)

2. Table .

3.Nozzle Load Table API 610, 8th Edition Appendix F
4, Vendor Data Vendor Data .
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PROCEDURE (PUMP, VESSEL,, HEAT-EXCH. AND AIR COOLER) DATE : DEC,, 1995

2. PRESSURE VESSEL & HEAT EXCHANGER

Nozzle size Axial Force (Fx) Lateral Force (Fy=Fz) Moment (Mx=My=M z)
(inch) kg Ib kg Ib kg.m Ib.ft
1.1/2 170 380 80 175 80 585

2 230 505 105 230 105 775
2.1/2 300 655 135 300 140 1010
3 405 890 185 410 190 1370
4 620 1370 285 630 290 2105
6 1315 2895 605 1335 615 4458
8 2320 5105 1070 2355 1090 7885
10 3840 8445 1770 3895 1800 12995
12 5770 12695 2660 5860 2705 19535
14 7255 15965 3350 7365 3400 24565
16 10130 22290 4670 10285 4750 34295
18 13680 30095 6310 13890 6415 46305
20 17975 39545 8295 18250 8425 60835
2 23080 50780 10650 23435 10820 78125
24 29075 63970 13420 29520 13635 98415
Fy
My,

>
LATERAL
AN
Fx _
Notes:
1 Table Rossheim-Markl' s Equation .
(Reference : Design Of Piping System, M.W.KELLOGG COMPANY)

2. Table .

3. Table Stress Engineer

267 Quality Speed Trust



@LG E&C

PIPING DISCIPLINE
PROCEDURE

3.3 ALLOWABLE FORCE& MOMENT
(PUMP, VESSEL, HEAT-EXCH. AND AIR COOLER)

PIPING HANDBOOK
3. PIPING STRESS ANALY SIS

LDP-L901
REV. 1 (OCT., 2002)
PAGE: 4 OF 5

DATE : DEC., 1995

3. FIRED HEATER

3.1 Coordinate system

x+ ($.TUBE
AY+ |
\
T \\ F'x W
FY \ Mx
\J My i \
7 < \\
7
-7 Fx My \\
_________ - / -— Y+ < '\ —
et e —0—
| A
\1))(
/@ : : Fz
| | Mz
I I 7+
| |
HORIZONTAL TUBES VERTICAL TUBES
3.2 Allowable Movements
Horizontal Tubes Vertical Tubes
X | y | z X | y | z
mm(inches) mm(inches)
Radiant terminals 0 25(+1) 25 1) 0 25 1) 25(x 1)
Convection terminals 0 13(+1/2) 13 1/2) - -
3.3 Allowable For ces and Moments
_ _ Forces Moments
Pipe Size kg(lb) kg-m(ft-Ib)
(inches) Fx Fy Fz Mx My Mz
2 45 (100) 91 (200) 91 (200) 48 (350) 35 (250) 35 (250)
3 68 (150) 136 (300) 136 (300) 62 (450) 48 (350) 48 (350)
4 91 (200) 181 (400) 181 (400) 83 (600) 62 (450) 62 (450)
5 102 (225) 204 (450) 204 (450) 91 (660) 69 (500) 69 (500)
6 113 (250) 227 (500) 227 (500) 101 (730) 76 (550) 76 (550)
8 136 (300) 272 (600) 272 (600) 119 (860) Q0 (650) 20 (650)
10 159 (350) 295 (650) 295 (650) 129 (930) 97 (700) 97 (700)
12 181 (400) 318 (700) 318 (700) 138 (1000) | 104  (750) 104  (750)
Notes:
1. API 560, 3RD EDITION TABLE 7
2. Table .
3. Vendor Data Vendor Data
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DATE : DEC., 1995

4. AIR-FIN COOLER

4.1 Coordinate system

4.2 Maximum Allowable Nozzle L oads

. . Forces Moments
P! pe Size kg(lb) kg-m(ft-1b)
(inches) Fx Fy Fz Mx My Mz
20(11/2) 63 (150) 104 (230) 63 (150) 11 (80)) 15 (110) 11 (80)
50(2) 104 (230) 136 (300) 104 (230) 15 (110) 24 (180) 15 (110)
80 (3) 204 (450) 172 (380) 204 (450) 42 (300) 62 (450) 42 (300)
100 (4) 341 (750) 272 (600) 341 (750) 83 (600) 124 (900) 83 (600)
150 (6) 408 (900) 513 (1130) | 513 (1130)| 218 (1580) 311 (2250)| 166  (1200)
200 (8) 580 (1280) | 1360 (3000) | 817 (1800) | 311 (2250) 622  (4500)| 228 (1650)
250 (10) 680 (1500) | 1360 (3000) | 1021 (2250)| 415 (3000) 622  (4500)| 260  (1880)
300 (12) 852 (1880) | 1360 (3000) | 1360 (3000) | 518 (3750) 622  (4500)| 311  (2250)
350 (14) 1021 (2250) | 1701 (3750)| 1701 (3750)| 622 (4500) 726  (5250)| 364  (2630)
Notes:
1. API 661, 5th Edition Table 4
2. Table .
3. Vendor Data Vendor Data
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PIPING DISCIPLINE PAGE: 10F 6
PROCEDURE 34 TOTAL THERMAL EXPANSION DATE : DEC. 1995
1. Total Thermal Expansion, Metric Units for Metals
Unit : mm/m
Temp Ccaarrt?gr?-l\slltgﬁl/- _?hCr—M 0 A&u:ﬁlltslsc 12cr, . UNS NO4400 . Copper and
L ow-Crome rough Sted's 17Cr, 25Cr-20Ni Monel 3.1/2Ni Copper Alloys
9Cr-Mo . 27Cr 67Ni-30Cu
(Through 3Cr-Mo) 18Cr-8Ni

-250 -3.27
-240 -3.26
-230 -3.25
-220 -3.20
-210 -314
-200 -3.09
-190 -1.91 -1.80 312 -1.65 215 -1.84 -3.00
-180 -1.84 -173 -2.98 -1.59 -2.09 -1.79 -2.90
-170 177 -1.67 -2.85 -152 -2.03 172 279
-160 -1.69 -1.60 272 -1.45 -1.97 -1.66 -2.69
-150 -1.62 -1.52 -2.58 -1.39 -1.89 -1.61 -2.57
-140 -1.53 -145 -2.44 -1.32 -1.82 -1.55 -2.44
-130 -1.46 -1.37 -2.31 -1.25 -1.74 -1.48 -2.32
-120 -1.37 -1.29 -2.16 -1.18 -1.66 -141 -2.18
-110 -1.28 -1.21 -2.02 -1.10 -157 -1.31 -2.04
-100 -1.20 -1.13 -1.87 -1.02 -1.47 -1.22 -1.90
-90 -111 -1.05 -1.73 -0.95 -1.38 -1.13 -1.76
-80 -1.02 -0.96 -1.58 -0.88 -1.26 -1.04 -161
-70 -0.93 -0.87 -144 -0.80 -1.14 -0.95 -1.46
-60 -0.84 -0.79 -1.29 -0.72 -1.03 -0.86 -131
-50 -0.74 -0.69 -1.14 -0.64 -0.91 -0.75 -1.16
-40 -0.64 -0.60 -0.98 -0.55 -0.79 -0.65 -1.00
-30 -0.54 -0.51 -0.82 -0.46 -0.66 -0.55 -0.84
-20 -044 -041 -0.66 -0.38 -0.54 -044 -0.68
-10 -0.33 -0.31 -0.50 -0.29 -041 -0.34 -0.51
0 -0.23 -0.21 -0.34 -0.20 -0.28 -0.23 -0.35
10 -0.12 -0.11 -0.18 -0.10 -0.15 -0.12 -0.18
20 -0.01 -0.01 -0.02 -0.01 -0.02 -0.01 -0.02
30 0.10 0.09 0.15 0.08 0.12 0.10 0.15
40 0.21 0.20 0.31 0.18 0.26 0.22 0.32
50 0.32 0.30 0.48 0.28 0.39 0.33 0.49
60 0.44 0.41 0.65 0.38 0.54 0.45 0.66
70 0.55 0.52 0.82 0.48 0.68 0.56 0.84
80 0.67 0.64 0.99 0.58 0.83 0.68 1.01
90 0.79 0.75 1.16 0.68 0.97 0.80 1.18
100 0.91 0.86 1.33 0.78 1.26 1.12 0.92 1.36
110 1.03 0.98 1.50 0.89 141 1.27 1.04 1.54
120 1.15 1.09 1.67 0.99 1.57 1.41 1.16 1.72
130 1.28 1.20 1.85 1.10 1.73 1.56 1.29 1.90
140 1.40 1.32 2.02 121 1.90 1.71 142 2.08
150 1.53 1.44 2.20 131 2.06 1.86 154 2.26
160 1.66 1.56 2.37 1.42 2.22 2.01 1.67 2.43
170 1.79 1.68 2.55 1.53 2.39 217 1.80 2.62
180 1.92 1.80 2.73 1.65 2.55 2.32 1.93 2.80
190 2.06 1.92 291 1.76 271 2.48 2.06 2.98
200 2.19 2.04 3.09 1.86 2.87 2.64 2.19 3.17
210 2.33 2.16 3.27 1.98 3.04 2.79 2.32 3.35
220 2.46 2.29 3.45 2.10 3.20 2.96 2.45 3.53
230 2.60 241 3.63 2.21 3.36 3.12 2.58 371
240 2.74 2.54 3.81 2.33 3.52 3.28 2.71 3.90
250 2.88 2.67 3.99 2.44 3.68 3.45 2.84 4.09
260 3.02 2.80 4.17 2.56 3.84 3.61 2.98 4.28
270 3.16 2.92 4.36 2.68 4.01 3.78 3.12 4.46
280 3.31 3.06 4.54 2.80 4.16 3.95 3.26 4.65
290 3.45 3.19 4.73 2.93 4.32 411 3.40 4.84
300 3.60 3.32 4.91 3.06 4.48 4.28 3.54 5.02
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PIPING DISCIPLINE PAGE: 20F 6
PROCEDURE 34 TOTAL THERMAL EXPANSION DATE : DEC. 1995
Unit : mm/m
Carbon Steel Austenitic
Temp CLarbon—M oly- 'Ig’ﬁrrom;?) Stainless gg 25CT-20Ni L&Nj]gg?ﬁﬁo 302N Copper and
ow-Crome 9Cr-Mo Steels _ 27Cr 30Cu Copper Alloys
(Through 3Cr-Mo) 18Cr-8Ni
310 3.74 3.46 5.10 3.18 4.65 4.46 3.67 5.29
320 3.90 3.59 5.29 331 481 4.62 3.82 5.39
330 4.05 3.73 5.48 3.43 497 4.80 3.96
340 4.20 3.86 5.67 3.56 5.13 4.98 4.10
350 4.35 3.99 5.85 3.68 5.30 5.15 4.25
360 451 414 6.04 381 5.46 5.33 4.39
370 4.66 4.27 6.24 3.93 5.62 5.51 4.53
380 4.83 4.41 6.42 4.06 5.79 5.69 4.68
390 4.99 4.55 6.62 4.18 5.95 5.88 4.82
400 5.15 4.70 6.82 4.32 6.11 6.05 4.98
410 5.31 4.84 7.02 4.45 6.27 6.23 5.13
420 5.47 4.98 7.21 4.58 6.44 6.42 5.26
430 5.64 5.13 7.40 471 6.61 6.60 5.41
440 5.81 5.28 7.60 4.84 6.77 6.78 5.56
450 5.97 5.43 7.80 4,97 6.93 6.98 571
460 6.14 5.56 8.00 5.12 7.10 7.17 5.86
470 6.30 5.72 8.19 5.25 7.27 7.37 6.01
480 6.46 5.87 8.38 5.38 7.43 7.56 6.16
490 6.64 6.01 8.59 5.52 7.60 7.76 6.30
500 6.79 6.15 8.79 5.65 7.81 7.95 6.45
510 6.96 6.30 9.00 5.79 8.01 8.14 6.59
520 7.13 6.45 9.21 5.93 8.20 8.33 6.74
530 7.29 6.60 9.41 6.05 8.40 8.54 6.90
540 7.45 6.75 9.62 6.20 8.58 8.73 7.06
550 7.61 6.90 9.82 6.34 8.77 8.93 7.21
560 7.79 7.05 10.03 6.46 8.94 9.14
570 7.97 7.19 10.22 6.61 9.12 9.33
580 8.13 7.35 10.44 6.74 9.30 9.54
590 8.30 7.50 10.64 6.88 9.48 9.75
600 8.48 7.64 10.84 7.01 9.65 9.94
610 8.63 7.79 1104 7.15 9.86 10.16
620 8.80 7.93 1124 7.29 10.05 10.37
630 8.96 8.10 11.46 7.41 10.25 10.56
640 9.11 8.24 11.66 7.55 10.44 10.78
650 9.27 8.39 11.87 7.68 10.63 10.99
660 9.44 854 12.07 7.81 10.83 1119
670 9.60 8.69 12.28 7.96 11.04 1142
680 9.78 8.84 1247 8.10 11.24 1162
690 9.96 8.99 1267 8.23 11.45 11.83
700 1011 9.15 12.89 8.36 11.63 12.07
710 10.28 9.30 13.08 8.51 11.83 1227
720 10.45 9.45 1329 8.63 11.99 1249
730 10.61 9.60 13.50 8.77 12.16 12.70
740 10.78 9.74 13.69 8.92 12.35 1292
750 10.95 9.90 13.90 9.04 12.54 1314
760 1112 10.04 14.10 9.18 12.72 13.36
770 14.30
780 14.56
790 14.79
800 15.02
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PIPING DISCIPLINE PAGE:30F 6
PROCEDURE 3.4 TOTAL THERMAL EXPANSION DATE : DEC. 1995
Unit : mm/m

Temp Aluminum Cacs;tr?ryon Bronze Brass 70Cu-30Ni ge';lliN,\(l?_B;g(CXr ge’r\lzle\ﬁ?z(ez(():(r Dllﬂgtrllle
-250

-240

-230

-220

-210

-200

-190 -3.80 321 -3.13 -2.56

-180 -3.65 -3.06 -2.99 -2.46

-170 -3.50 -2.92 -2.85 -2.36

-160 -3.36 -2.78 =271 -2.26

-150 -3.20 -2.64 -2.57 -2.16

-140 -3.04 -2.50 -2.43 -2.06

-130 -2.89 -2.35 -2.29 -1.96

-120 -2.72 -2.20 -2.14 -1.85

-110 -2.55 -2.06 -2.00 -1.73 -1.13
-100 -2.38 -191 -1.85 -161 -1.06
-90 221 -1.76 -171 -1.50 -0.99
-80 -2.03 -1.62 -1.58 -1.37 -0.92
-70 -1.85 -1.47 -1.44 -1.25 -0.84
-60 -1.67 -1.32 -1.30 -1.13 -0.77
-50 -1.48 -1.17 -1.14 -1.00 -0.68
-40 -1.28 -1.01 -0.99 -0.86 -0.59
-30 -1.08 -0.85 -0.83 -0.72 -0.50
-20 -0.88 -0.69 -0.67 -0.59 -0.41
-10 -0.67 -0.52 -0.51 -0.45 -0.31
0 -0.46 -0.36 -0.35 -0.30 -0.21
10 -0.24 -0.19 -0.18 -0.16 -0.11
20 -0.03 -0.02 -0.02 -0.02 -0.01
30 0.20 0.15 0.15 0.13 0.09
40 0.42 0.33 0.32 0.28 0.20
50 0.65 0.50 0.49 0.43 0.38 0.30
60 0.88 0.69 0.67 0.58 0.51 0.41
70 112 0.87 0.85 0.74 0.64 0.52
80 1.36 1.05 1.03 0.90 0.78 0.63
90 1.60 1.24 121 1.05 0.92 0.74
100 1.85 1.43 1.39 1.22 1.14 1.05 0.86
110 2.09 0.93 1.61 157 1.38 1.29 1.19 0.98
120 2.33 1.04 1.80 1.76 1.53 1.44 1.33 1.09
130 2.58 1.15 1.98 1.94 1.70 1.60 1.47 1.21
140 2.83 1.26 2.16 2.13 1.86 1.77 1.61 1.33
150 3.08 1.38 2.35 2.32 2.02 1.94 1.76 145
160 3.34 1.49 2.54 251 2.19 211 1.90 157
170 3.59 161 2.73 271 2.36 2.28 2.04 1.70
180 3.85 173 2.92 2.90 2.52 2.46 2.19 1.83
190 411 1.84 3.10 3.09 2.69 2.63 2.33 1.95
200 4.37 1.96 3.29 3.29 2.86 2.82 2.48 2.08
210 4.64 2.08 3.48 3.49 3.03 3.01 2.62 221
220 4.90 2.20 3.67 3.69 3.16 2.77 2.36
230 5.17 2.33 3.86 3.89 3.32 2.91 2.50
240 5.43 2.45 4.06 4.09 3.49 3.06 2.64
250 5.71 2.58 4.25 4.30 3.66 3.20 2.79
260 5.98 2.70 4.44 4.50 3.83 3.36 2.95
270 6.25 2.83 4.63 4.71 4.00 3.50 3.10
280 6.53 2.96 4.83 4.92 4.16 3.65 3.21
290 6.81 3.09 5.03 5.13 4.34 3.80 3.35
300 7.08 3.22 5.22 5.33 451 3.95 3.49
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PROCEDURE DATE: DEC., 1995
Unit : mm/m
T UNS UNS

em . Gra . Ductile

P Aluminum Cast Iryon Bronze Brass 70Cu-30Ni Nggi(éx Nggi(éx Iron
Ni-Fe-Cr Ni-Fe-Cr

310 7.37 3.35 5.42 5.55 4.67 4.11 3.62

320 7.65 3.49 5.62 5.76 4.85 4.26 3.76

330 3.63 5.82 5.98 5.02 4.41 3.91

340 3.76 6.01 6.20 5.19 4.56 4.05

350 3.90 6.21 6.42 5.37 4.72 4.17

360 4.04 6.41 6.63 5.54 4.87 4.32

370 4.18 6.61 6.85 571 5.03 4.47

380 431 6.81 7.08 5.89 5.18 4.61

390 4.46 7.01 7.31 6.06 5.33 4,75

400 4.60 7.21 7.53 6.24 5.49 4.90

410 4.74 7.41 7.76 6.42 5.65 5.05

420 4.89 7.62 7.99 6.59 5.81 5.20

430 5.04 7.82 8.23 6.78 5.97 5.34

440 5.18 8.02 8.46 6.96 6.12 5.49

450 5.32 8.24 8.69 7.13 5.62

460 5.48 8.44 8.93 7.32 5.79

470 5.63 8.65 9.17 7.49 5.94

480 5.78 8.86 9.41 7.67 6.08

490 5.93 9.06 9.65 7.86 6.24

500 6.09 9.26 9.89 8.04 6.40

510 6.25 9.47 10.14 8.23 6.55

520 6.41 9.68 10.38 8.42 6.70

530 6.56 9.88 10.62 8.59 6.86

540 6.72 10.09 10.87 8.79 7.01

550 6.89 10.30 11.12 8.97 7.17

560 10.52 11.38 9.15

570 10.73 11.62 9.35

580 10.95 11.88 9.53

590 11.17 12.13 9.71

600 11.37 12.37 9.92

610 11.59 12.64 10.10

620 11.81 12.90 10.28

630 12.02 13.16 10.49

640 12.25 13.43 10.67

650 12.46 13.69 10.87

660 12.67 13.96 11.07

670 11.28

680 11.49

690 11.70

700 11.89

710 12.11

720 12.32

730 12.54

740 12.75

750 12.95

760 13.17

770 13.38

780 13.60

790 13.82

800 14.04

Note : For Code references to this Appendix, see para. 319.3.1. These data are for use in the absence of more applicable data.
It isthe designer sresponsibility to verify that materials are suitable for the intended service at the temperatures shown.
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2. Thermal Expansion Coefficients, Nonmetals™?
Mean Coefficients(Divide Table Values by 10°)

Material Description

in./in., Range, mm/mm, Range,
Thermoplastics
Acetal AP 2012 2 3.6
Acrylonitrile-butadience-styrene
ABS 1208 60 108
ABS 1210 55 45-55 9 7-13
ABS 1316 40 72
ABS 2112 40 72
Cellul ose acetate butyrate
CAB MHO08 80 144
CAB S004 9%5 171
Chlorinated poly(vinyl chloride)
CPVC 4120 35 63
Polybutylene PB2110 72 130
Polyether,chlorinated 45 . 81
Polyethylene
PE 1404 100 46-100 180 8-38
PE 2305 0 46-100 162 8-38
PE 2306 80 46-100 144 8-38
PE 3306 70 46-100 126 8-38
PE 3406 60 46-100 108 8-38
Polyphenylene POP 2125 30 54
Polypropylene
PP 1110 48 33-67 86 1-19
PP 1208 43 77
PP 2105 40 72
Poly (vinyl chloride)
PVC 1120 30 23-37 54 -5to+3
PVC 1220 35 34-40 63 1-4
PVC 2110 50 0
PVC 2112 45 81
PVC 2116 40 37-45 72 3-7
PVC 2120 30 54
Poly(vinylidene fluoride) 79 142
Poly(vinylidene chloride) 100 e 180
Polytetrafluoroethylene 55 73-140 9 23-60
Poly(fluorinated ethylenepropylene) 46-58 73-140 83-104 23-60
Poly(perfluoroalkoxy alkane) 67 70-212 121 21-100
Poly(perfluoroalkoxy alkane) A 212-300 169 100-149
Poly(perfluoroalkoxy alkane) 111 300-408 200 149-209
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Material Description

Mean Coefficients(Divide Table Values by 10°)

in./in.,

Range, mm/mm, Range,

Reinforced Thermosetting Resins
And Reinforced Plastic Mortars

Glass-epoxy, centrifugally cast
Glass-polyester, centrifugally cast
Glass-polyester, filament-wound
Glass-polyester, hand lay-up

Glass-epoxy, filament-wound

Other Nonmetallic Materias

Borosilicate glass

9-13
9-15
9-11

12-15

9-13

1.8

16-23.5
16-27
16-20

21.5-27

16-23.5

325

Notes:

1) For Code referencesto this Appendix, see para. 319.3.1. These data are for use in the absence of more applicable data.
It isthe designer s responsibility to verify that materials are suitable for the intended service at the temperatures shown.

2) Individual compounds may vary from the values shown. Consult manufacturer for specific values for products.

3) Related Code : ASME B31.3 Table C-5
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@LG E&C

PIPING DISCIPLINE

PROCEDURE

PIPING HANDBOOK

4. PIPING MATIRIAL WORK
4.1 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE

LDP-L901

REV. 1(OCT., 2002)
PAGE: 1OF 6
DATE : DEC., 1995

1. Dimensions, Weights and Shipping Volumefor ANSI/ASME B36.10M & B36.19M

ANSI/ASME B36.10M (Note 4)

ANSI/ASME B36.19M (Note 3)

SIZE op |HIPPING (WELDED AND SEAMLESSWROUGHT STEEL PIPE) (STAINLESS STEEL PIPE)

NP | oy | @m) | VOLM [SCHI0 [SCH20[ STD [ SCH30 | SCH40 | XS | SCHO | SCHB0 [ SCH100] SCHI20 | SCH140 [ SCHI60 | XXS | SCH5S | SCH10S | SCH40S [ SCHBOS
(Notel) | (Note2) (md t (mm) | t (mm) t (mm) t(Mmm) | t(mm) | tmm) | t(mm) | t(mm) | t(mm) ]| t(mm) | t(mm) | t(mm) [ t(mm) [ t(mm) [ t(mm) [ t(mm) | t (mm)
wkgm) | wkom) | wkgm) [wkgm) [ wkgm) | wkgm) | wkgm)| wkgm) | wkgm) [ wkgm) [ wkgm) | wkgm) [ wkgm) [ wkgm) | wkgm) | wkgm) |wkgm)

78 s | 203 | oot - - 73] - 173 241 - 241] - - - - - - 104 73| 241
: : - : 037 - 037 047 - 047 - - - : : : 0.28 037 047

- - 204 - 224 302| - 302 - - - - - - 165 204 302

va 8 | 137 | 00002 - - 063 - 063  080] - 080] - - - - - - 0.49 063 080
- - 231 - 231 320 - 320 - - - - : : 165 231 320

38 10} 171} 00003 - - A 084 L0 - 110] - - - - - - 0.63 084 110
- - 277 - 277 373] - 373 - - - 278 747] 166 211 277 373

2 15 1 213 | 00 - - o7 - 27| 162| - 162 - - - 105 255  0.80 7.00 27| 162
- - 287] - 287]  3901] - 391] - - - 556] 782|165 211 287 301

3/4 20 | 267 | 00007 ; : 169] - 160] 220] - 220] - - - 290] 364|103 1.8 169|220
: : 338 - 338  455| - 455] - - - 635 909|165 277 338|455

L 25 | 334 | ooou : : 250 - 250]  224] - 224 - - - 424 545|130 2.09 250| 324

: ; 356] - 356  485| - 485] - - - 635 970|165 277 356 485

1LU4 | 32 | 422 | 00018 - : 339 - 339 447] - 247] - - - 561] 777|165 270 339|447
- : 368 - 368] 508 - 508| - - - 714| 1015 165 577 368] 508

12 1 40 | 483 | 00023 - - 205 - 205|541 - 541 - - - 725 956 1Ol 311 205 541
- - 301] - 301  554] - 554] - - - 874 1107 165 .77 301| 554

2 50 | 603 | 00036 - - 544 - 544 748| - 748 - - - TLAL| 1344|240 3.93 544  7.48

- - 516 - 516]  70L| - 701 - - - 953 1402 211 3.05 516 7.01

212 | 65 | 73 | 0003 - - 863 - 863 14L| - ar| - - - 1492 | 2039 3.60 5.26 8.63| 1L4L
- - 549 - 549 762| - 762 - - - T113| 1B24| 211 3.05 549  7.62

3 80 | 889 | 00079 - - 129 - 1129 1527 - 27| - - - 2135] 2768] 451 6.45] 1129 | 1527

; : 574] - 574]  808| - 808| - - - : ; 211 3.05 574] 808

312 | 90 | 1016 | 00103 : : 1357 | - 1357| 1863 | - 1863 | - - - : : 518 7.40] 1357 | 1863
: : 6.02] - 6.02] _ 856] - 856] - 3| - 1349| 17.2 2.11 3.05 6.02| 856

4 100 | 1143 | 0013 - : 607 | - 607 232 - 22| - B2 - 3354 4L03| 584 836 1607 | 232

- - 655 - 655] 953 - 953 - 70| - 588 1905 277 3.40 655| 953

5 125 | 1413 | 10199 - : | - 177 3097 | - 097 - 08| - 2911 5743|947 1l57| 2L77 | 3097

- - 711 - 7I1[ 1097 - 097 | - 27| - 1826 2195 277 3.40 711] 1097

6 150 | 1683 | 0028 - - 2826 - 2826 4256 | - D56 | - 5420 - 6756 7922| 1132| 1384| 2826 | 4256
5 0 | 201 | oo - 6.35 818| 704| 818| 1270 103L| 1270 09| 1826 2062| BOL| 23| 277 3.76 818 1270

' ' - B3L 2055 | 3681 | 4255| 6464 | 5308| 6464| 7592| 0044 | 10092 | 11127| 107.92| 1479| 1996| 4255 | 6464

o | 20 | 23 | oo - 6.35 927|  780| 927 1270| 1270| 1509| 1826| 2144| 2540| 2858 40| 340 219 927 1270

; - 177 6031 5103 | 603L| 8155 B8155| 9601 | 11475| 13306 16515| 17233 15515| 2263| 27.78| 6031 | 8L52
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@LG E&C PIPING HANDBOOK LDP-L901
4. PIPING MATIRIAL WORK REV. 1(0CT., 2002

PIPING DISCIPLINE PAGE: 20F 6
PROCEDURE 4.1 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE DATE : DEC., 1995
— ANS//ASVE B36.10M (Note d) ANSI/ASME B36.19M (Note 3)
SHIPPING (WEL DED AND SEAMLESSWROUGHT STEEL PIPE) (STAINLESSSTEEL PIPE)

oD VOL/M | SCH10 [ SCH20 | STD SCH30 | SCH40 XS SCH60 | SCH80 | SCH100 | SCH120 | SCH140 [ SCH160 | XXS SCH5S | SCH10S | SCH40S | SCH80S

NPS DN (mm) (md t(mm) [ t(mm) | t(mm) | t(mm) [ t(mm) | t(mm) ]| t(mm) [ t(mm) | t(mm) | t(mm) [ t(mm) [ t(mm) | t(mm) | t(mm) [ t(mm) | t(mm) | t(mm)

Notel) | (Note2
taehy | Mo wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) [ wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) [ wkgm) [ wkgm) | w(kgm)

12 300 3038 0.104 6.35 9.53 8.38 10.31 12.70 14.27 1748 2144 2540 28.58 33.32 2540 3.96 4.57 9.53 12.70

49.73 73.88 65.20 79.73 97.46 | 108.96 132.08 15991 | 18697 208.14 | 238.76 186.97 31.25 36.00 73.88 99.43

6.35 7.92 9.53 9.53 1113 12.70 15.09 19.05 23.83 271.79 3175 35.71 - 3.96 4.78 - -

14 | 30 | 356 ] 0126 5469 | 6790] 8133 | 8133| 9455 107.39] 12671 15810 | 19496 22465| 25356] 28170 | - 3436 | 4130] - 5
o | 20 | 2002 | o 635 792 953 953 1270| 1270 1666 | 2L44| 2619| 2096 | 3653 4049 - 219] 478 - :
G264 | 7783 9227 | 9327| 12330 | 12330 16012 | 20353 | 24556 28664 | 3319| 353HB| - 56| 47| - :

o | 20 | o | o 635 792 953 1L13| 27| 1270 1005| B83| 2936 49| 3967 BH| - 219] 478 - :
7057 | 8771 10516 | 12238| 15580 | 139.05| 20574 | 25455 | 30062 | 36356 | 40826| 45937 | - 68| 5326 - :

2o | 20 | 26 | oze 635 053] 953 1270| 109| 1270| 2062| 2619| 3254 3810| 4445| 5001| - 278|554 - :
7855 | 715 11715 | 15512| 18342 | 15512| 24783 | 31117 | 38153 | 44140 | 50811| SeAsi| - 5005 | 686l - :

- ] =0 | os 635 953  953| 20| - 70| 223| 858 3493| 4128 | 4763 5398 - 278] 554 - :
8654 | 12013| 12913 17400 - T71.00| 20425 | 37383 | 25142| 52702 | 60063 | 67226 | - 24| /5| - -

2 | oo | a0 | os2 635 953 953 142/| 148 | 1270| 2461| 32096 | 3889| 4602 5237 59| - 554 635 - n
9453 | 14L12| 14112 | 20064 75541 | 187.06] 35506 | 44208 | 5A771] 64003 | 72015] 8082 | - 47| 95| - -

702]  1270]  953] - - 1270] - : - - - - - - - - 5

26 - 660 | 0435 s T 20072 o287 | - - 20072] - 5 - - - 5 5 : - - 5
792 __1270] _ 953| 1588] - 1270] - : - - - 5 : : - - 5

28 | 700 | AL | 0805 e oige9| 16485 | 27121] - 71860 - : - - - - : : - - -
” ] U 702 1270|953 B8 - oo - : - - - : : 635 792 - :
14728 | 23467 17684 | 29218 6T - - - - - - : 831 | 73| - :

32 800 813 0.66 7.92 12.70 9.53 15.88 17.48 12.70 - - - - _ N N N . - -

15724 | 250.64 | 188.82 31215 | 34291 250.64 - - - - - - - - - . N

7.92 12.70 9.53 15.88 17.48 12.70 - - - - - - - - - . N

34 - 864 | 0746 170 2661 20031 | 33212| 36490 26661] - - - - - - - - - - -

36 900 914 0.835 7.92 12.70 9.53 15.88 19.05 12.70 - - - - - - - - - - -

176.96 28227 | 212.56 35170 | 42042 282.27 - - - - - - - - - - -

3 | - | %5 | os [ — i e : : : : : — : : :
e I R e e - S e 7 IS S S S S e I S S N N
42 | 100 | w067 | 118 | ————— e —
4 | - | s | 1280 [— — = — : —— —— —— —— :
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@LG E&C PIPING HANDBOOK OPLL
REV. 1 (OCT., 2002
PIPING DISCIPLINE 4. PIPING MATIRIAL WORK PAGE: 30F 6
PROCEDURE 41 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE DATE : DEC. 1995
SZE ANSI/ASME B36.10M (Note 4) ANSI/ASME B36.19M (Note 3)
oD HIPPING (WELDED AND SEAMLESSWROUGHT STEEL PIPE) (STAINLESSSTEEL PIPE)
NPS DN (mm) VOL/M | SCH10 [ SCH20 STD SCH30 | SCH40 XS SCH60 | SCH80 | SCH100 | SCH120 | SCH140 [ SCH160 | XXS SCH5S | SCH10S | SCH40S | SCH80S
(Notel) | (Note2) (md tmm) | t(mm) | t(mm) | t(mm) | t(mm) | t(mm) | t(mm) | t(mm) [ t@mm) [ t@mm) [ t(mm) [ t(mm) | t(mm) | t(mm) | t (mm) | t(Mmm) t (mm)
w(kgm) | wkgm) | wkgm) | wkgm) [ wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wkgm) | wikgm) | wkgm) | wkgm) | wkgm) | wkgm) | w(kgm)
46 - 1168 1.364 - - 9.53 - - 12.70 - - - - - - - - - - -
- 272.25 - - 351.82
_ - 9.53 - - 12.70
48 1200 1219 1.485 - - 84,24 - - 37779
Notes :

1. NPS (Nomind Pipe Size) is adimensionless designator that has been substituted in the customary units section for the termInch Nominal Sze.
2. DN (Nominal Size) is adimensionless designator used in the S| (metric) system to describe pipe size.

3. The suffix "S" in the Schedule Number is used to differentiate B36.19M pipe form B36.10M pipe. ANSI/ASME B36.10M includes other pipethicknesses which are dso commercialy available with the stainless steel material.
4. The Schedule No. with Italic lettersisnot used in LG E& C's standard wall thickness call out .
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PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK

4. PIPING MATIRIAL WORK
4.1 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE

LDP-L901

REV. 1(OCT., 2002)

PAGE: 40F 6

DATE: DEC,, 1995

2. Dimensions, Weights and Shipping Volume for JI S Standar ds

JISG3456, G3458 & G3460

JISG3459 (18" Thr. 26") (Note 2)

NOE",'ANAL | JI1SG3455 JISG3468 (6" Thr.40")
: oD S%gf}u © JISG34x4 (Note2)
(mm) ™ SCH10 | SCH20 | SCH30 | SCH40 | SCH60 | SCH80 | SCH100 | SCH120 | SCH140 | SCH160 [ SCH5S | SCH10S | SCH20S | SCH40 | SCH80 | SCH120 | SCH160
B A t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm) t (mm)
w (kgm) | w (kg/m) |w (kg/m) [w (kg/m) | w (kg/m) |w (kg/m) [w (kgm) | w (kg/m) |w (Kkg/m) [w (kgm) |w (kgm) |w (kg/m) |w kgm) |w kgm) | w (kg/m) | w (kgm) | w (kg/m)
8 5 105 | 00001 . - - 17 - 24 - - B - 10 12 15 17 2.4 - B
' ' B - - 0.369 - 0.479 - - B - 0.237 0.278 0.336 0.373 0.484 B
B - - 2.2 : 30 - : B : 12 1.65 2.0 22 30 B
Va 8 138 00002 B - - 0.629 - 0.799 - - B - 0.377 0.499 0588 0.636 0.807 B
s - - 2.3 - 32 - - B - 12 1.65 2.0 23 32 B
38 10 ] 173 00003 s - B 0.851 - 111 - B B - 0.481 0.643 0.762 0.859 112 B
B - - 238 - 37 - - B 47 1.65 2.1 25 28 37 47
V2 15 2Lz 0000 - - - 1.31 : 1.64 - - - 1.97 0.824 1.03 1.20 1.32 1.66 1.99
B - - 2.9 - 39 - - B 55 1.65 2.1 25 2.9 39 55
34 20 | 2r.2] 00007 5 - - 1.74 - 2.24 - - 5 2.94 1.05 1.31 1.54 1.76 2.26 2.97
- - - 34 - 45 - - - 6.4 1.65 2.8 30 34 45 6.4
L 25 | 3401 0001 - - - 2.57 - 3.27 - - - 4.36 1.33 2.18 2.32 2.59 3.31 4.4
- - - 36 - 49 - - - 6.4 1.65 2.8 30 36 49 6.4
1la] 32 | 427| 00018 : - - 347 - 57 - - : 573 1.6 .78 2.97 351 461 5.79
B - - 37 - 5.1 - - B 71 1.65 238 30 37 51 71
112 40 | 486| 00023 B - - 4.10 - 5.47 - - B 7.27 1.93 3.19 3.41 4.14 553 7.34
B - - 39 - 55 - - B 8.7 1.65 238 35 39 55 8.7
2 50 | 60.5] 0.0036 s - - 5.44 - 7.46 - - B 11.1 2.42 4.02 4.97 5.50 754 11.2
s - B 52 - 70 - B B 95 21 30 35 52 7.0 95
2121 65 | 763) 00053 B - - 9.12 - 12.0 - - B 15.6 3.88 5.48 6.35 9.21 12.1 15.8
- - - 55 : 76 - - - 11.1 2.1 30 40 55 76 11.1
3 80 | 8&.1] 00079 B - - 11.3 - 15.3 - - B 21.4 4.55 6.43 8.48 115 154 21.6
5 - - 5.7 - 8.1 - - 5 12.7 2.1 30 4.0 5.7 8.1 12.7
81/2| 90 |100L6] 00103 - - - 13.5 - 18.7 - - - 27.8 5.20 7.37 9.72 13.6 18.9 28.1
- - - 6.0 - 8.6 - 11.1 - 13.5 2.1 30 4.0 6.0 8.6 11.1 13.5
4 100 1143 0013 - - - 16.0 - 22.4 - 28.2 - 33.6 5.87 8.32 11.0 16.2 22.6 28.5 33.9
B - - 6.6 - 95 - 12.7 B 15.9 28 34 50 6.6 95 12.7 15.9
5 125 |1398| 10199 B - - 21.7 - 30.5 - 39.8 B 48.6 9.56 11.6 16.8 21.9 30.8 40.2 49.1
B - - 71 - 11.0 - 143 B 18.2 28 34 50 71 11.0 14.3 18.2
6 150 116521 0028 B - - 27.7 - 418 - 53.2 B 66.0 11.3 13.7 20.0 28.0 423 53.8 66.6
8 20 |2163] o048 s 6.4 7.0 8.2 10.3 12.7 15.1 18.2 20.6 23.0 28 40 65 8.2 12.7 18.2 23.0
' ' s 331 36.1 421 52.3 63.8 74.9 88.9 99.4 110.0 14.9 21.2 34.0 425 64.4 89.8 111.0
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@LG E&C

PIPING DISCIPLINE

PIPING HANDBOOK

4. PIPING MATIRIAL WORK
4.1 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE

LDP-L901
REV. 1(OCT., 2002)
PAGE: 50F 6

PROCEDURE DATE: DEC., 1995
NOMINAL JISG3456, G3458 & G3460 JISG3459 (1/8" Thr.26") (Note2)
DIA. | JISG3455 JISG3468 (6" Thr.40")
oD St'/lgl_l:‘/ll\l;ll © JISG3454 (Note 2)
(mm) md SCH10 | SCH20 | SCH30 | SCH40 | SCH60 | SCH80 | SCH100 | SCH120 | SCH140 | SCH160 | SCH5S | SCH10S | SCH20S | SCH40 | SCH80 | SCH120 | SCH160
B A t(mm) | t(mm) | t(mm) [ t(mm) t(mm) | t(mm) | t(mm) | t(mm) | t(mm) [ tmm) [ t(mm) | t(mm) | t(mm) | t(mm) | t(mm) [ t (mm) | t (mm)
w (kgm) [w (kgm) [w (kgm) [w (kg/m) [ w (kgim) [ w (kgim) [w (kg/m) [w (kgim) [w (kgm) [w (kgm) [w (kgm) [ w (kgm) [w (kg/m) [ w (kgim) [w (kg/m) [w (kg/m) [w (kgim)
10 x50 | 2674 0,074 - 6.4 7.8 9.3 12.7 15.1 18.2 21.4 25.4 28.6 34 4.0 6.5 9.3 15.1 21.4 28.6
) ) - 41.2 49.9 59.2 79.8 93.9 112 130 152 168 22.4 26.2 42.2 59.8 94.9 131.0 170.0
12 300 | 3185 0.104 - 6.4 84 10.3 14.3 17.4 21.4 25.4 28.6 33.3 4.0 45 6.5 10.3 17.4 25.4 33.3
’ ) - 49.3 64.2 78.3 107 129 157 184 204 234 313 35.2 50.5 79.1 131.0 185.0 237.0
14 350 | 3556 0.126 6.4 79 95 11.1 15.1 19.0 23.8 27.8 31.8 35.7 4.0 5.0 8.0 11.1 19.0 27.8 35.7
' ) 55.1 67.7 81.1 94.3 127 158 195 225 254 282 35.0 43.7 69.3 95.3 159.0 227.0 284.0
16 400 | 4064 0.165 6.4 79 95 12.7 16.7 214 26.2 30.9 36.5 40.5 45 5.0 8.0 12.7 214 30.9 40.5
) ' 63.1 77.6 93.0 123 160 203 246 286 333 365 45.1 50.0 79.4 125.0 205.0 289.0 369.0
18 450 | 4572 0.208 6.4 79 11.1 14.3 19.0 23.8 29.4 34.9 39.7 45.2 45 50 8.0 14.3 23.8 34.9 45.2
' ) 71.1 87.5 122 156 205 254 310 363 409 459 50.7 56.3 89.5 158.0 257.0 367.0 464.0
20 500 | 5080 0.258 6.4 95 12.7 15.1 20.6 26.2 325 38.1 44.4 50.0 5.0 55 9.5 15.1 26.2 38.1 50.0
’ ) 79.2 117 155 184 248 311 381 441 508 565 62.6 68.8 118.0 185.0 314.0 446.0 570.0
- - - 15.9 22.2 28.6 34.9 41.3 47.6 54.0 50 55 95 15.9 28.6 41.3 54.0
22 550 | 5588 0312 - - - 213 294 374 451 527 600 672 69.0 75.8 130.0 215.0 378.0 532.0 679.0
- - - 17.5 24.6 31.0 38.9 46.0 52.4 59.5 55 6.5 95 17.5 31.0 46.0 59.5
24 | 600 | 6096 0372 - - - 256 355 442 547 639 720 807 82.8 97.7 142.0 258.0 447.0 646.0 815.0
- - - 18.9 26.4 34.0 41.6 49.1 56.6 64.2 55 8.0 12.7 17.5 34.0 49.1 64.2
26 | 60 | 6e04 0435 - - - 299 413 525 635 740 843 944 89.7 130.0 205.0 280.0 531.0 748.0 953.0
- - - - - - - - - - 55 8.0 12.7 17.5 - - -
28 L 0505 - - - - - - - - - - 96.7 140.0 2210 302.0 - - -
- - - - - - - - - - 6.5 8.0 12.7 17.5 - - -
30 | 750 | 7620 | 058 - - - - - - - - - - 1220 1500 2370 350 - - -
- - - - - - - - - - - 8.0 127.0 17.5 - - -
32 | 800 | 8128 0.66 - - - - - - - - - - - 160.0 5530 370 - - -
- - - - - - - - - - - 8.0 12.7 17.5 - - -
34 850 | 8636 0.746 - - - - - - - - - - - 171.0 269.0 369.0 - - -
- - - - - - - - - - - 8.0 12.7 19.1 - - -
36 900 | 9144 0.835 - - - - - - - - - - - 1810 5850 7560 - - -
- - - - - - - - - - - 9.5 14.3 26.2 - - -
40 1000 | 1016 1.032 - - - - - - - - - - - 5380 %70 ) - - -
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@LG E&C PIPING HANDBOOK LDP-L901
4. PIPING MATIRIAL WORK REV. 1(0CT., 2002

PIPING DISCIPLINE PAGE:6OF 6
PROCEDURE 4.1 WALL THICKNESS CALL OUT & UNIT WEIGHT TABLE DATE : DEC.. 1995
Notes :
1 STANDARD NO. DESCRIPTION LETTER SYMBOL

JS G3454 CARBON STEEL PIPES FOR PRESSURE SERVICE STPG

JS G3455 CARBON STEEL PIPES FOR HIGH PRESSURE SERVICE STS

JS G3456 CARBON STEEL PIPES FOR HIGH TEMPERATURE SERVICE STPT

JS G3458 ALLOY STEEL PIPE STPA

JS G3459 STAINLESS STEEL PIPES SUSTP

JS G3460 STEEL PIPESFOR LOW TEMPERATURE SERVICE STPL

JS G3468 LARGE DIAMETER WELDED STAINLESS STEEL PIPES SUSTPY

2. The above unit weight (w) for JIS G3459 and G3468 is used only for 304, 304H, 304L, 321 and 321H grades.
The weight of other grades shall be calculated from following formula.

SYMBOL OF GRADE FORMULA

SUS304, 304H, 304L, 321, 321H W=0.02491 t (D) W : unit weight of pipe (kg/m)
SUS 309, 309S, 310, 310S, 316, 316H, 316L, 316Ti, 317, 317L, 347, 347H W=0.02507 t (D-t) t : wall thickness of pipe (mm)
SUS 329J1, 329J3L, 32934L W=0.02450 t (D-t) D : outside diameter of pipe (mm)
SUS 405, 409L, 444 W=0.024 35 t (D-t)

SUS 430, 430L X, 430J1L, 436L W=0.02419 t (D-t)

SUS 836L W=0.02532 t (D-t)

SUS 890L W=0.02529 t (D-t)
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PROCEDURE
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4, PIPING MATIRIAL WORK
4.2 PRESSURE TEMPERATURE RATING

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 1OF 8
DATE : DEC., 1995

B16.5 TABLE 1A - LIST OF MATERIAL SPECIFICATIONS

Material Groups

Product Forms

Mat' | GR. No. | Nominal Designation Steel Forgings Castings Plates
Carbon A105 (1)(2) A216-WCB(1) A515-70 (1)
11 A350-LF2 A516-70 (1)
C-Mn-Si A537-Cl. 1
Lo 1Cr-1/2Mo A182-F12 (4)
' 1.1/4Cr-1/2Mo A182-F11 (4) A217-WC6 (4) A387-11 Cl.2
A182-F5 A217-C5 (4)
113 5Cr-1/2Mo N
114 9Cr-1Mo A182-F9 A217-C12(4)
1 18Cr-BNI A182-F304 (5) A351-CF3 A240-304 (5)(6)
' A182-F304H A351-CF8 (5) A240-304H
. A182-F316 (5) A240-316 (5)(6)
16Cr-12Ni-2Mo A182-F316H A240-316H
2.2 18Cr-13Ni-3Mo A240-317 (5)(6)
. A351-CF3M
18Cr-9Ni-2Mo A351-CF8M (5)
b3 18Cr-8Ni A182-F304L A240-304L
' 16Cr-12Ni-2Mo A182-F316L A240-316L
. A182-F321 (5) A240-321 (5)(6)
24 18Cr-10NI-Ti A182-F321H A240-321H
A182-F347 (5) A351-CF8C (5) A240-347 (5)(6)
. A182-F347H A240-347H
25 18Cr-10Ni-Cb A182-F348 (5) A240-348 (5)(6)
A182-F348H A240-348H
3.7 Ni-Mo Alloy B2 B335-N10665 (9)(10) B333-N10665 (9)
3.8 Ni-Mo-Cr Alloy C276 B574-N10276 (9)(10) B575-N10276 (9)
314 Ni-Cr-FeMo-Cu Alloy G| B581-N06007 (9)(10) B582-N06007 (9)
Notes:

(1) Upon prolonged exposure to temperatures above about 800 (427 ), the carbide phase of carbon steel may be

converted to graphite.
(2) Only killed steel shall be used above 850 (454 ).
(4) Use normalized and tempered material only.

(5) Attemperaturesover 1000 (538 ), useonly when the carbon contentsis0.04 or higher.

(6) For temperaturesabove 1000 (538 ), useonly if the material is heat treated by heating it to atemperature of at
least 1900 (1038 ) and quenching in water or rapidly cooling by other means.

(9) Use solution annealed material only.

(10) The chemical composition, mechanical properties, heat treating requirement, and grain size requirementsshall
conform to the applicable ASTM specification. The manufacturing procedures, tolerances, tests, certification, and
markings shall be in accordance with ASTM B 564.
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B16.5 Rating, Table 2-1.1 Working Pressure

Temperature 150# 300# 600# 900# 1500# 2500#
Ib/inz (kg/am? | Ib/inz [kg/am? | Ib/inz [kg/am? | Ib/inz [kg/am? | Ib/inz [kg/em? | Ib/in2 [kg/am?

100 33 285 20 740 52 1480 104 2220 156 3705 260 6170 434
200 93 260 18 675 47 1350 95 2025 142 3375 237 5625 395
300 149 230 16 655 46 1315 92 1970 139 3280 231 5470 385
400 204 200 14 635 45 1270 89 1900 134 3170 223 5280 371
500 260 170 12 600 12 1200 84 1795 126 2995 211 4990 351
600 316 140 10 550 39 1095 77 1640 115 2735 192 4560 321
650 343 125 9 535 38 1075 76 1610 113 2685 189 4475 315
700 371 110 8 535 38 1065 75 1600 112 2665 187 4440 312
750 399 95 7 505 36 1010 71 1510 106 2520 177 4200 295
800 427 6 410 29 825 58 1235 87 2060 145 3430 241
850 454 5 270 19 535 38 805 57 1340 A 2230 157
900 482 4 170 12 345 24 515 36 860 60 1430 101
950 510 2 105 7 205 14 310 22 515 36 860 60
1000 538 20 1 50 4 105 7 155 11 260 18 430 30
Note : 800 Not Recommended

B16.5 Rating, Table 2-1.9 Working Pressure

Temperature 150# 300# 600# 900# 1500# 2500#
Ib/inz |kg/ar? | Ib/ie |kg/om? | Ib/ine |kg/om? | Ib/inz |kg/om? | Ib/inz |kg/am? | Ib/in? | kg/am?

100 38 290 20 750 53 1500 | 105 2250 | 158 | 3750 | 264 | 6250 | 439
200 93 260 18 750 53 1500 | 105 2250 | 158 | 3750 | 264 | 6250 | 439
300 149 230 16 720 51 1445 | 102 2165 | 152 | 3610 | 254 | 6015 | 423
400 204 200 14 695 49 1385 97 2080 | 146 | 3465 | 244 | 5775 | 406
500 260 170 12 665 47 1330 A 1995 | 140 | 3325 | 234 | 5540 | 390
600 316 140 10 605 43 1210 85 1815 | 128 | 3025 | 213 | 5040 | 354
650 343 125 9 590 11 1175 83 1765 | 124 | 2940 | 207 | 4905 | 345
700 371 110 8 570 10 1135 80 1705 | 120 | 2840 | 200 | 4730 | 333
750 399 95 7 530 37 1065 75 1595 | 112 2660 187 | 4430 | 311
800 427 80 6 510 36 1015 71 1525 | 107 2540 179 | 4230 | 297
850 454 65 5 485 34 975 69 1460 | 103 | 2435 171 | 4060 | 285
900 482 50 4 450 32 900 63 1350 95 2245 158 | 3745 | 263
950 510 35 2 320 2 640 45 955 67 1595 112 | 2655 | 187
1000 | 538 20 1 215 15 430 30 650 46 1080 76 1800 | 127
1050 | 566 0 0 145 10 290 20 430 30 720 51 1200 84
1100 | 593 0 0 95 7 190 13 290 20 480 A 800 56
1150 | 621 0 0 60 4 125 9 185 13 310 2 515 36
1200 | 649 0 0 40 3 75 5 115 8 190 13 315 2
Note : Use normalized and tempered material only, 1000 Not Recommended
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B16.5 Rating, Table 2-1.13 Working Pressure

Temperature 150# 300# 600# 900# 1500#
Ib/ie | kg/am? | Ib/inz | kg/am? | Ib/ine | kg/a? | Ib/inz | kg/am? | Ib/in2 | kg/am?
100 38 290 20 750 53 1500 105 2250 158 3750 264
200 93 260 18 745 52 1490 105 2235 157 3725 262
300 149 230 16 715 50 1430 101 2150 151 3580 252
400 204 200 14 705 50 1410 9 2115 149 3530 248
500 260 170 12 665 47 1330 A 1995 140 3325 234
600 316 140 10 605 43 1210 85 1815 128 3025 213
650 343 125 9 590 41 1175 83 1765 124 2940 207
700 371 110 8 570 40 1135 80 1705 120 2840 200
750 399 95 7 530 37 1055 74 1585 111 2640 186
800 427 80 6 510 36 1015 71 1525 107 2540 179
850 454 65 5 485 A 965 63 1450 102 2415 170
900 482 50 4 370 26 740 52 1110 78 1850 130
950 510 35 2 275 19 550 39 825 58 1370 9%
1000 538 20 1 200 14 400 28 595 42 995 70
1050 566 0 0 145 10 290 20 430 30 720 51
1100 593 0 0 100 7 200 14 300 21 495 35
1150 621 0 0 60 4 125 9 185 13 310 2
1200 649 0 0 35 2 70 5 105 7 170 12
Note : Use normalized and tempered material only.
B16.5 Rating, Table 2-1.14 Working Pressure
Temperature 150# 300# 600# 900# 1500#
Ib/ire | kg/la? | Ib/inz | kg/am? | Ib/in | kg/la? | Ib/ine | kg/om? | Ib/i? | kg/ar?
100 38 290 20 750 53 1500 105 2250 158 3750 264
200 93 260 18 750 53 1500 105 2250 158 3750 264
300 149 230 16 730 51 1455 102 2185 154 3640 256
400 204 200 14 705 50 1410 99 2115 149 3530 248
500 260 170 12 665 47 1330 A 1995 140 3325 234
600 316 140 10 605 43 1210 85 1815 128 3025 213
650 343 125 9 590 41 1175 83 1765 124 2940 207
700 371 110 8 570 40 1135 80 1705 120 2840 200
750 399 9%5 7 530 37 1065 75 1595 112 2660 187
800 427 80 6 510 36 1015 71 1525 107 2540 179
850 454 65 5 485 A 975 69 1460 103 2435 171
900 482 50 4 450 32 900 63 1350 95 2245 158
950 510 35 2 375 26 755 53 1130 79 1885 133
1000 538 20 1 255 18 505 36 760 53 1270 89
1050 566 0 0 170 12 345 24 515 36 855 60
1100 593 0 0 115 8 225 16 340 24 565 40
1150 621 0 0 75 5 150 11 225 16 375 26
1200 649 0 0 50 4 105 7 155 1 255 18

Note : Use normalized and tempered material only.
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B16.5 Rating, Table 2-2.1 Working Pressure

Temperature 150# 300# 600# 900# 1500# 2500#
Ib/ing | kg/am? | Ib/inz | kg/am? | Ib/in2 | kg/om? | Ib/in2 | kg/om? | Ib/in2 [ kg/om? | Ib/in?2 | kg/cm?
100 38 275 19 720 51 1440 101 2160 152 3600 253 6000 422
200 93 230 16 600 42 1200 84 1800 127 3000 211 5000 352
300 149 205 14 540 38 1080 76 1620 114 2700 190 4500 316
400 204 190 13 495 35 995 70 1490 105 2485 175 4140 291
500 260 170 12 465 3 930 65 1395 98 2330 164 3880 273
600 316 140 10 435 31 875 62 1310 92 2185 154 3640 256
650 343 125 9 430 30 860 60 1290 91 2150 151 3580 252
700 371 110 8 425 30 850 60 1275 0 2125 149 3540 249
750 399 95 7 415 29 830 58 1245 88 2075 146 3460 243
800 427 80 6 405 28 805 57 1210 85 2015 142 3360 236
850 454 65 5 395 28 790 56 1190 84 1980 139 3300 232
900 482 50 4 390 27 780 55 1165 82 1945 137 3240 228
950 510 35 2 380 27 765 54 1145 81 1910 134 3180 224
1000 538 20 1 320 2 640 45 965 63 1605 113 2675 188
1050 566 0 0 310 2 615 43 925 65 1545 109 2570 181
1100 593 0 0 255 18 515 36 770 4 1285 0 2145 151
1150 621 0 0 200 14 400 28 595 42 995 70 1655 116
1200 649 0 0 155 11 310 22 465 33 770 4 1285
1250 677 0 0 115 8 225 16 340 24 565 40 945
1300 704 0 0 85 6 170 12 255 18 430 30 715
1350 732 0 0 60 4 125 9 185 13 310 22 515
1400 760 0 0 50 4 9%5 7 145 10 240 17 400 28
1450 788 0 0 35 2 70 5 105 7 170 12 285 20
1500 816 0 0 25 2 55 4 80 6 135 9 230 16
Note : A182 F304 1000 Carbon content  0.04%

CF3 800
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B16.5 Rating, Table 2-2.2 Working Pressure
Temperature 150# 300# 600# 900# 1500#
Ib/inz | kg/om? | Ib/inz | kg/ame | Ib/inz | kg/ar? | /i | kg/om? | Ib/ie | kglam?
100 33 275 19 720 51 1440 101 2160 152 3600 253
200 93 235 17 620 44 1240 87 1860 131 3095 218
300 149 215 15 560 39 1120 79 1680 118 2795 197
400 204 195 14 515 36 1025 72 1540 108 2570 181
500 260 170 12 480 34 955 67 1435 101 2390 168
600 316 140 10 450 R 900 63 1355 % 2255 159
650 343 125 9 445 31 890 63 1330 <] 2220 156
700 371 110 8 430 30 870 61 1305 @ 2170 153
750 399 % 7 425 30 855 60 1280 0 2135 150
800 427 80 6 420 30 845 59 1265 89 2110 148
850 454 65 5 420 30 835 59 1255 88 2090 147
900 482 50 4 415 29 830 58 1245 88 2075 146
950 510 35 2 385 27 775 54 1160 82 1930 136
1000 538 20 1 350 25 700 49 1050 74 1750 123
1050 566 0 0 345 24 685 48 1030 72 1720 121
1100 593 0 0 305 21 610 43 915 64 1525 107
1150 621 0 0 235 17 475 33 710 50 1185 83
1200 649 0 0 185 13 370 26 555 39 925 65
1250 677 0 0 145 10 295 21 440 31 735 52
1300 704 0 0 115 8 235 17 350 25 585 41
1350 732 0 0 % 7 190 13 290 20 480
1400 760 0 0 75 5 150 11 225 16 380 27
1450 788 0 0 60 4 115 8 175 12 290
1500 816 0 0 40 3 85 6 125 9 205 14
Note : A182 F316 1000 Carbon content  0.04%
CF3M 850 .CF8M 1000
B16.5 Rating, Table 2-2.3 Working Pressure
Temperature 150# 300# 600# 900# 1500#
Ib/inz | kg/or? | lo/ie | kg/av? | /i | kglame | Ib/inz | kg/or? | Io/ine | kg/am?
100 33 230 16 600 42 1200 84 1800 127 3000 211
200 93 195 14 505 36 1015 71 1520 107 2530 178
300 149 175 12 455 32 910 64 1360 % 2270 160
400 204 160 11 415 29 825 58 1240 87 2065 145
500 260 145 10 380 27 765 54 1145 81 1910 134
600 316 140 10 360 25 720 51 1080 76 1800 127
650 343 125 9 350 25 700 49 1050 74 1750 123
700 371 110 8 345 24 685 48 1030 72 1715 121
750 399 % 7 335 24 670 47 1010 71 1680 118
800 427 80 6 330 23 660 46 985 69 1645 116
850 454 65 5 320 22 645 45 965 68 1610 113
Note : A182 F304L 800
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PROCEDURE 4.2 PRESSURE TEMPERATURE RATING DATE : DEC., 1995

B16.5 Rating, Table 2-2.4 Working Pressure

Temperature 150# 300# 600# 900# 1500# 2500#
Ib/ine |kg/am? | Ib/inz [kg/om? | Ib/in2 |kg/am? | Ib/in2 |kg/am? | Ib/inz [kg/am? | Ib/in2 | kg/am?
100 33 275 19 720 51 1440 101 2160 | 152 3600 | 253 6000 | 422
200 93 245 17 645 45 1290 91 1935 | 136 3230 | 227 5380 | 378
300 149 230 16 595 42 1190 84 1785 | 125 2975 209 4960 | 349
400 204 200 14 550 39 1105 78 1655 | 116 2760 194 4600 | 323
500 260 170 12 515 36 1030 72 1545 | 109 2570 181 4285 | 301
600 316 140 10 485 A 975 69 1460 | 103 2435 171 4060 | 285
650 343 125 9 480 A 955 67 1435 | 101 2390 168 3980 | 280
700 371 110 8 465 33 930 65 1395 9% 2330 164 3880 | 273
750 399 9% 7 460 32 915 64 1375 97 2290 161 3820 | 269
800 427 80 6 450 32 900 63 1355 95 2255 159 3760 | 264
850 454 65 5 445 31 895 63 1340 A 2230 157 3720 | 262
900 482 50 4 440 31 885 62 1325 93 2210 155 3680 | 259
950 510 35 2 385 27 775 54 1160 82 1930 136 3220 | 226
1000 | 538 20 1 355 25 715 50 1070 75 1785 125 2970 | 209
1050 | 566 0 0 315 2 625 44 940 66 1565 110 2605 183
1100 | 593 0 0 270 19 545 33 815 57 1360 9% 2265 159
1150 | 621 0 0 235 17 465 33 710 50 1185 83 1970 139
1200 | 649 0 0 185 13 370 26 555 39 925 65 1545 109
1250 | 677 0 0 140 10 280 20 420 30 705 50 1170 82
1300 | 704 0 0 110 8 220 15 330 23 550 39 915 64
1350 | 732 0 0 85 6 170 12 255 18 430 30 715 50
1400 | 760 0 0 65 5 130 9 195 14 325 23 545 38
1450 | 788 0 0 50 4 105 7 155 11 255 18 430 30
1500 | 816 0 0 40 3 75 5 115 8 190 13 315 2
Note: A182 F321H 1000 2000
A182 F321 1000
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PROCEDURE 4.2 PRESSURE TEMPERATURE RATING DATE : DEC., 1995

B16.5 Rating, Table 2-2.5 Working Pressure

Temperature 150# 300# 600# 900# 1500#
Ib/in2 kg/am? | Ib/in? kg/am? Ib/in? kg/am? | Ib/in? kg/cm? Ib/in? kg/am?
100 38 275 19 720 51 1440 101 2160 152 3600 253
200 93 255 18 660 46 1320 93 1980 139 3300 232
300 149 230 16 615 43 1230 86 1845 130 3070 216
400 204 200 14 575 40 1145 81 1720 121 2870 202
500 260 170 12 540 33 1080 76 1620 114 2700 190
600 316 140 10 515 36 1025 72 1540 108 2570 181
650 343 125 9 505 36 1010 71 1510 106 2520 177
700 371 110 8 495 35 990 70 1485 104 2470 174
750 399 95 7 490 A 985 69 1475 104 2460 173
800 427 80 6 485 34 975 69 1460 103 2435 171
850 454 65 5 485 A 970 68 1455 102 2425 170
900 482 50 4 450 32 900 63 1350 95 2245 158
950 510 35 2 385 27 775 54 1160 82 1930 136
1000 538 20 1 365 26 725 51 1090 77 1820 128
1050 566 0 0 360 25 720 51 1080 76 1800 127
1100 593 0 0 325 23 645 45 965 68 1610 113
1150 621 0 0 275 19 550 39 825 538 1370
1200 649 0 0 170 12 345 24 515 36 855
1250 677 0 0 125 9 245 17 370 26 615
1300 704 0 0 95 7 185 13 280 20 465
1350 732 0 0 70 5 135 9 205 14 345 24
1400 760 0 0 55 4 110 8 165 12 275 19
1450 788 0 0 40 3 80 6 125 9 205 14
1500 816 0 0 35 2 70 5 105 7 170 12
Note: A182 F347H 1000 2000
A182 F347 1000 .
CF8C 1000 Carbon content  0.04%
B16.5 Rating, Table 2-3.7 Working Pressure
Temperature 150# 300# 600# 900# 15004
Ib/in? kg/am? Ib/in? kg/am? Ib/in? kg/am? Ib/in? kg/am? Ib/in? kg/am?

100 38 290 20 750 53 1500 105 2250 158 3750 264
200 93 260 18 750 53 1500 105 2250 158 3750 264
300 149 230 16 730 51 1455 102 2185 154 3640 256
400 204 200 14 705 50 1410 9 2115 149 3530 248
500 260 170 12 665 a7 1330 A 1995 140 3325 234
600 316 140 10 605 43 1210 85 1815 128 3025 213
650 343 125 9 590 41 1175 83 1765 124 2940 207
700 371 110 8 570 40 1135 80 1705 120 2840 200
750 399 95 7 530 37 1065 I6) 1595 112 2660 187
800 427 80 6 510 36 1015 71 1525 107 2540 179
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B16.5 Rating, Table 2-3.8 Working Pressure
Temperature 150# 300# 600#
Ib/in? kg/am? Ib/in? kg/am? Ib/in? kg/am?
100 38 290 20 750 53 1500 105
200 93 260 18 750 53 1500 105
300 149 230 16 730 51 1455 102
400 204 200 14 705 50 1410 9
500 260 170 12 665 47 1330 A
600 316 140 10 605 43 1210 85
650 343 125 9 590 41 1175 83
700 371 110 8 570 40 1135 80
750 399 95 7 530 37 1065 75
800 427 80 6 510 36 1015 71
850 454 65 5 485 4 975 69
900 482 50 4 450 32 900 63
950 510 35 2 385 27 775 Y|
1000 538 20 1 365 26 725 51
1050 566 360 25 720 51
1100 593 325 23 645 45
1150 621 275 19 550 39
1200 649 185 13 370 26
1250 677 145 10 295 21
1300 704 110 8 215 15

B16.5 Rating, Table 2-3.14 Working Pressure

Temperature 150# 300# 600#
Ib/in2 kg/an? Ib/in2 kg/am? lb/in? kg/am?
100 33 275 19 720 51 1440 101
200 93 245 17 645 45 1290 91
300 149 230 16 600 42 1195 84
400 204 200 14 560 39 1125 79
500 260 170 12 535 33 1070 75
600 316 140 10 520 37 1035 73
650 343 125 9 510 36 1020 72
700 371 110 8 505 36 1015 71
750 399 95 7 500 35 1005 71
800 427 80 6 495 35 995 70
850 454 65 5 485 A 975 69
900 482 50 4 450 32 900 63
950 510 35 2 385 27 775 54
1000 538 20 1 365 26 725 51
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PROCEDURE DATE : DEC., 1995
S CODE DESIGNATION ABB. CODE REMARK
P PIPE P00
P1 SPECIAL PIPE P00
PW TUBE PWO0
NBE NIPPLE BE NBE
NPE NIPPLE PE NPE
NTO NIPPLE TOE NTO
NTB NIPPLE TBE NTB
NBS SPECIAL NIPPLE BE NBE
NPS SPECIAL NIPPLE PE NPE
NTT SPECIAL NIPPLE TOE NTO
NTS SPECIAL NIPPLE TBE NTB
E9 ELBOW 90 E90
ES9 ELBOW 90 SR ES9
E4 ELBOW 45 E40
EB ELBOW BEND EBO
RB ELBOW RED. RBO
EU RETURN EUO
CR CROSS CRO
TE TEE TEO
TR TEE RED. TRO
TL LATERAL Y TLO
RL RED. LATERAL Y RLO
RC REDUCER CON. RCO
RE REDUCER ECC. REO
RC1 SWAGE CON BE RC1
RCP SWAGE CON PE RCP
RCT SWAGE CON TE RCT
RCB SWAGE CON B-P RCB
RC3 SWAGE CON B-T RC3
RC2 SWAGE CON P-T RC2
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PROCEDURE DATE : DEC., 1995
S CODE DESIGNATION ABB. CODE REMARK
RE1 SWAGE ECC BE RE1
REP SWAGE ECC PE REP
REB SWAGE ECC B-P REB
RET SWAGE ECC TE RET
RE3 SWAGE ECC B-T RE3
RE2 SWAGE ECC P-T RE2
RMW CONNECTOR-M RMW
RFW CONNECTOR-F RFW
C CAP Coo
cr CAPTHD CTO
™MW BRANCH TEE - M ™MW
U UNION Uoo
uw TUBING UNION UWO
CF COUPLING FULL CFO
CFX COUPLING FULL SW-TH CFX
TC COUPLING HALF SW TCO
TCT COUPLING HALF THD TCT
RBS BUSHING RBS
TW9 BOSS 90 TWO
TSO BOSS 90 THD TS9
TWS5 BOSS 50 TW5
TS5 BOSS 50 THD TS5
TW4 BOSS 45 TW4
T4 BOSS 45 THD Tsa
REINFORCED BRANCH
TWO WELDED OUTLET TWO
PLG PLUG PLG
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PROCEDURE DATE : DEC., 1995
S CODE DESIGNATION ABB. CODE REMARK
REINFORCED BRANCH
TET ELBOW OUTLET TET
THREADED
REINFORCED BRANCH
TNW NIPPLE OUTLET TNW
REINFORCED BRANCH
Tw OUTLET LATERAL 45 Tw
REINFORCED BRANCH
LT OUTLET LATERAL 45 LT
THD
REINFORCED BRANCH
TeW OUTLET LATERAL 60 T6W
REINFORCED BRANCH
T6T OUTLET LATERAL 60 T6T
THD
REINFORCED BRANCH
TSW OUTLET SWEEPOLET TSW
D STUB-END D00
F FLANGE FOO
F1 SPECIAL FLANGE FOO
2 SPECIAL FLANGE FOO
B FLANGE BLIND FBO
FB1 SPECIAL FLANGE BLIND FBO
FB2 SPECIAL FLANGE BLIND FBO
REINFORCED BRANCH
TS0 SOCKET OUTLET TS0
REINFORCED BRANCH
TT0 THREADED OUTLET TT10
REINFORCED BRANCH
TEW ELBOW OUTLET TEW
RF FLANGE REDUCING RFO
FSB SPECTACLE BLIND FSB
G GASKET GO0
Gl SPECIAL GASKET GO0
G2 SPECIAL GASKET GO0
B BOLT BOO
BZ SPECIAL BOLT BOO FOR LIMAS INPUT
VGA GATE VA VGA
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PROCEDURE DATE: DEC., 1995
S CODE DESIGNATION ABB. CODE REMARK
VGl SPECIAL GATE VA VGl
VGW GATE VA BW VGW
VGX GATE VE SW-THD VGX
VGF GATE VA EQUIP VGF
VGQ GATE VALVE Q OPEN VGQ
VGB GATE VALVE BELLOW VGB
VGE GATE VA EXT BON VGE
VGS GATE VA FULL BORE VGS
RVG REDUCING GATE VA RVG
VKA KNIFE GATE VA VKA
VLA GLOBE VA VLA
VL1 SPECIAL GLOBE VA VL1
VLW GLOBE VA BW VLW
RVB REDUCING BALL VA RVB
VNE NEEDLE VA VNE
VNX NEEDLE VA SW-THD VNX
VNF NEEDLE VA EQUIP VNF
VAN ANGLE VA VAN
RVA REDUCING ANGLE VA RVA
VUA BUTTERFLY VA VUA
VDA DIAPH VA VDA
VKO COCK VA VKO
VTT FLOAT VA VTT
RVP REDUCING PLUG VA RVP
VBA BALL VA VBA
VBG BALL VA G-LAW VBG
VBF BALL VA EQUIP VBF
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PROCEDURE 44VAVLE TRIM TABLE DATE : DEC., 1995

1. BASIC TRIM MATERIALS(API STD600 TABLE 13)

Part Combination number Material description Brinell hardness
200 HB min.
1 4th h 8A 1

and 4 through 8 3Cr 275 HB max.

2 18Cr — 8Ni 3)

3 25Cr — 20Ni 3)

Stem Y

9or 11 NiCu aloy 9

10 or 12 18Cr — 8Ni —Mo 3)

130r 14 19Cr — 29N 3)
1 13Cr 250 HB min.

2 18Cr — 8Ni 3)

3 25Cr — 20Ni 3)
4 13Cr 750 HB min.
5o0r 5A HF 350 HB min.
6 13Crx/ 250 HB min.
CuNi 175 HB min.
7 13Cr/ 250 HB min.
Seating 13Cr 750 HB min.
surfaces? 13Cr/ 250 HB min.
8 or 8A HF 350 HB min.

9 NiCu aloy 9

10 18Cr—8Ni —Mo 3)

NiCu alloy/ 3

11orl

or 1A HF 350 HB min.

18Cr — 8Ni — Mo/ 3)
12.0r 12A HF 350 HB min.

13 19Cr — 29Ni 3)

19Cr — 29Ni/ 3)
laor 14A HF 350 HB min.

Notes:

1) Steams shall be wrought material.

2) Backseat surfacesfor CN 1 and 4 through 8A shall have a minimum hardness of 250 HB.

3) Not specified.

Regends:

1) Cr = chromium ; Ni = Nickel ; Co = cobalt ; Mo = Molybdenum.

2) HF = Hard Facing using CoCr or NiCr welding alloy. The suffix A appliestoNiCr.

3) Free machining grades of 13 Cr shall not be used.

4) For CN 1, adifferential hardness of at least 50 Brinell pointsis required between mating surfaces.

5) When two materials are separated by a slash this denotes two separate materials, one for the seat ring seating surface and
the other for the gate seating surface without implying a preference for which isto be applied to other part.
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MATERIAL PRODUCT FORMS
MATERIAL| Nominal . ’ Wrought ! ! "
GROUP | Designation P-No.| Forgings Fittings Castings Plates Pipes EFW Pipes [ ROD/BAR| TUBES | Remarks
11 Carbon 1 A105  A234Gr{A216Gr.WCA,|A285Gr.A.B, | A53Gr.A&B A671Gr| A696-C A179] Notel
A181CL.60 WPB| WCB&WCC &C CA55 (Seamless)
or 70 A672Gr.
A45-A55
A135Gr.
A&B
1 A105 A234Gr|A216Gr.WCA,|[A515Gr.55-70|A106Gr.A& A672Gr. A696-0 A179 Notel
A181CL.60 WPB| WCB&WCC|A516Gr.55-70 B API 5L B55-B70 (Seamless)
or 70 A672Gr.C55-
C70
1 A350-LF2[A420-WPL6 A352-LCB AB516-70[ A333-lor6( A671-CC60[ ( ) A179] Notel
CC70 (Seamless)
12 31/2 Ni 3 A350-LF3[A420-WPL3 A352-LC3 A203- A333-3| A671-CF65 () A334Gr.3] Notel
ABDE CF71]
15 C-12Mo 3 A182-F1| A234-WPL{ A217-WC1| A204-A,B&C A335-P1| A691-CM6Y ( ) |A209Gr.T1
CM75
19 1Cr-1/2Mo | 4 A182-F12| A234-WP12| A217-WC6 A387-12| A335P12|A691-Gr.ICR| ( ) A213Gr.T12l Notel
CL.1&2 CL.1&2 CL.1&2
1vACr-12( 4 -F11 -WP11| A217-WC6| -11CL.1,2&3 -P11| -Gr.1 /4 CR| A739-B11| A213Gr.T11] Note 1
Mo CL.1,2&3[ CL.1,2&3
1.10 21/4Cr-1Mo| 5A | A182-F22(A234-WP22|  A217-WC9 A387- A335-P22 AB91-| A739-B22| A213GrT22] Note 1
CL1&3 CL.1&3 22CL 1&2 Gr.2 VACR
111 3Cr-IMo | 5A | A182-F21 () () A387-21CL.2| A335-P21|A691-Gr.3CR| ( ) A213Gr.T21] Notel
113 5Cr-1/2Mo | 5B | A182-F5(a)| A234-WP5) A217-C5| A387-5CL.2 A335-P5|A691-Gr.5CR| () A213Gr.T5  Note 1
Flange Only
114 9Cr-IMo | 5B A182-F9| A234-WP9 A217-C12 A387-9CL.2 A335-P9|AB91-CGr.oCR| ( ) A213Gr.T9 Notel
13Cr 6 A182-F6a] ( ) A217-CA15 A240-410( A268-TP410 () A276-410| A268Gr.TP|
410
21 18Cr-8Ni 8 | A182-F304 A403- A351-CF8 A204-304| A312-TP304 A358-304| A479-304| A249GrTp|
WP304| (A744-CF8) 304
8 -F304H| -WP304H () -304H -TP304H -304H -304H -304H
22 16Cr-12Ni- | 8 | A182-F316 A403-| A351-CF8M A240-316| A312-TP316 A358-316| A479-316 -316
2Mo WP316| (A744-CF8V))
8 -F316H| -WP316H () -316H -TP316H -316H -316H -316H
18Cr-13Ni- | 8 -F317 -WP317| A351-CG8M -317 -TP317 () A276-317 -317
3Mo (A744-CG8M),
23 18Cr-8Ni 8 |[A182-F304L A403- A351-CF3 A240-304L| A312-TP304| A358-304L|A479-304L -304L
WP304L| (A744-CF3)
16Cr-12Ni- | 8 -F316L -WP316| A351-CF3M -316L -TP316L -316L -316L -316L
2Mo (A744-CF3M),
24 18Cr-10Ni-Ti| 8 | A182-F321 A403- () A240-321| A312-TP321 A358-321| A479-321 -321
WP321
8 -F321H| -WP321H () -321H -TP321H () -321H -321H
25 18Cr-10Ni- | 8 | A182-F347 A403-( A351-CF8c A240-347( A312-TP347 A358-347| A479-347| -347
Cb WP347| (A744-CR8C)
8 -F347H|  -WP347H () -347H -TP347H () -347H -347H
26 23Cr-12Ni 8 () A403-( A351-CH20] A240-3099 A312-TP309 A358-309( (- ) -309
WP309
27 25Cr-20Ni 8 | Al182-F310 A403-| A351-CK20| A240-3104 A312-TP310, A358-310| A479-3109 -310
WP310
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MGAIISFL‘:IQL Dgg::;]t?lon P-No.| Forgings Vglrtgl:%gt Castings Plates Pipes EFW Pipes| ROD/BAR| TUBES |Remarks
31 Cr-Ni-Fe-Mo-Cu- | 45 B462- B366- A351- |B463-N08020|B464-N08020| B474- B473- [B468-N08020
Ch ALLOY 20 Cb N08020 | WP20CB | CN7M N08020 | N08020
32 NICKEL 41 B564- [B366-WPN| ( ) B162-N02200|B161-N02200| B725- B160- |B163-N02200
ALLOY200 N02200 N02200 | N02200
33 Ni-LOW C 41 B160- B366- () B162-N02201(B161-N02201| B725- B160- |B163-N02201
ALLOY 201 N02201 | WPNL N02201 | N02201
34 Ni-Cu ALLOY 400( 42 B564- B366- [A494-M-35-1B127-N04400(B165-N04400| ( ) B164- |B163-N04400
(Monel 400) NO4400 | WPNC NO04400
ALLOY 450 34 B151- () () B402-C71500 | B466-C71500| B467- B151- ([B111-C71500
(Monel450) C71500 C71500 | C71500
35 Ni-Cr-FeALLOY | 43 B564- B366- [A494-Cy40-1{B168-N06600|B167-N06600| B517- B166- |B516-N06600
600 N06600 | WPNCI NO6600 | NO6600
(Incoloy 600)
36 Ni-Fe-Cr ALLOY | 45 B564- B366- () B409-N08800|B407-N08800| B514- B408- |B163-N08800
800 NO8800 | WPNIC NO8800 | NO8800
(Incoloy 800)
37 Ni-Mo ALLOY B-2| 49 B564- B366- () B333-N10665(B622-N10665| B619- B335- |B626-N10665
(Hastelloy B-2) N10665 | WPHB-2 N10665 | N10665
38 Ni-Mo-Cr 44 B564- B366- | A494-CW- [B575-N10276|B622-N10276| B619- B574- |B626-N10276
ALLOY C-276 N10276 |WPHC276 | 12MW-1 N10276 | N10276
(Hastelloy C-276)
Ni-Cr-Mo-Cb 43 B564- B366- () B443-N06625|B444-N06625| B705- B446- |B704-N06625
ALLOY 625 N06625 |WPNCMC N06625 | N06625
(Inconel 625)
Ni-MoALLOY B | 44 B335- B366- A494-N- (B333-N10001(B622-N10001| B619- B335- |B626-N10001
(Hastelloy B) N10001 | WPHB 12MV-1 N10001 | N10001
Ni-Mo-Cr 44 B564- B366- () B575-N06022|B622-N06022| B619- B574- |B626-N06022
ALLOY C-22 N06022 | WPHC22 N06022 | N06022
(Hastelloy C-22)
Ni-Mo-Cr-Fe B573- B366- () B434-N10003 () () B573- ()
ALLOY N N10003 | WPHN N10003
(Hastelloy N)
Ni-Mo-Cr 44 B574- B366- () B575-N06455(B622-N06455| B619- B574- |B626-N06455
ALLOY C4 NO6455 | WPHC4 NO6455 | N06455
(Hastelloy C-4)
Ni-Fe-Cr-Mo-Cu B564- B366- () B424-N08825(B423-N08825| B705- B425- |B704-N08825
ALLOY 825 N08&5 |WPNICMQ NO8825 | N08825 (B163-N08825
(Incoloy 825)
39 Ni-Cr-Mo-Fe 43 B572- B366- () B435-N06002|B622-N06002| B619- B572- | B626-N06002
ALLOY X NO6002 | WPHX NO6002 | N06002
(Hasteloy X)
3.10 Ni-Fe-Cr-Mo-Cb B672- () () B599-N08700 () () B672- ()
ALLOQY 700 NO08700 NO08700
(JS700)
311 Ni-Fe-Cr-Mo-Cu- B649- B366- () B625-N08904|B677-N08904| B673- B649- |B674-N08904
Lowc NO8904 | WP904L NO8904 | NO08904
ALLOY 904L
3.12 Ni-Fe-Cr-Mo B621- () () B620-N08320|B622-N08320| B619- B621- |B626-N08320
ALLOY 20 Mod. N08320 N08320 | N08320
Ni-Cr-Fe-Mo-Cu B581- B366- () B582-N06985|B622-N06985| B619- B581- |B626-N06985
ALLOY G-3 N06985 | WPHG3 NO6985 | N06985
(Hasteloy G-3)
3.13 Ni-Cr-Fe-Mo-Cu B581- () () B582-N06975|B622-N06975| B619- B581- |B626-N06975
ALLOY G-2 NO06975 NO6975 | NO06975
(Hastelloy G-2)
3.14 Ni-Cr-Fe-Mo-Cu | 45 B581- B366- () B582-N06007|B622-N06007| B619- B581- |B626-N06007
ALLOY G NO6007 | WPHG NO6007 | NO06007
(Hastdlloy G)
Ni-Cr-Fe-Mo-Cu B581- B366- () B582-N06030|B622-N06030| B619- B581- |B626-N06030
ALLOY G-30 N06030 | WPHG30 NO6030 | NO6030
(Hastelloy G-30)
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MATERIAL PRODUCT FORMS
MATERIAL Nominal . Wrought ’ ! "
GROUP Designation P-No| Forgings Fittings Cadtings Plates Pipes EFW Pipes |ROD/BAR| TUBES [Remarks
3.15 Ni-Fe-Cr 45 | B564- B366- ( ) |[B409-N08810|B407-N08810(B514-N08810 | B408- B163-
ALLOY 800 NO08810 | WPNIC10 N08810 N08810
(Incoloy 800)
Ni-Fe-Cr 45 | B564- B366- () |[B409-N08811|B407-N08811 () B408- ()
ALLOY 800HT NO08811 | WPNIC11 NO08811
(Incoloy 800HT)
3.16 Ni-Fe-Cr-Si B511- B366- () |B536-N08330|B535-N08330|B710-N08330 | B511- B739-
ALLOY 20 NO08330 [ WP330 B546-N08330 | N08330 NO08330
(RA-330)
TITANIUM 51 | B381-F2 |B363-WPT2| B367-C2 B265-2 B337-2 () B348-2 B338-2
UNALLOYED
TITANIUM 51 | B381-F7 (B363-WPT7 B367-Ti- B265-7 B337-7 () B348-7 B338-7
LOW ALLOYED Pd7B
or B367-
C7
TITANIUM 51 |B381-F12 B363- () B265-12 B337-12 () B348-12 B338-12
ALLOYS WPT12
ALUMINUM 21 B247- B361- B209- B241- B211- B210-
3003 (3003) | (WP3003) (3003) (3003) (3003) (3003)
Note :

1. User shall specify material gradefor each item in accordance with design condition.
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FERROUSMETALS
UNS KOREAN / JAPANESE GERMAN BRITISH
ASTM STANDARD NO. KS/JISSmbd  |KS/JISNumber[ Remarks| DIN Type NL?ru\tier M?n?blglr Remarks | BSNumber | BSGrade | Remarks
A3 02600 [SMS400A /SM 400A  [D3515/G3106  [(23) St 44-2 17100 1.0044 <11721n 4360 438 > in.
Structural Steel S 44-2 17100 1.0044 (38mm)Thick (16mm)(6)
(%) -
A53
Welded and Seamless Steel Pipe
CGrade A K02504 [SPPS38/STPG370 D3562/G3454  ((16) 3 37.2 1626 1.0036 (18)Welded 3601 320 BW,SERW
S35 1629 1.0308 (18)Seamless - -
GradeB 03005 |SPPSA2/ STPGA10 D3562/G3454  ((16) S 45 1629 1.0408 (18)Seamless (3601 410 BW,SERW
S 42-2 1626 1.0040 (18)Welded - -
A 105
Carhon Steel Forgingsfor Piping
Components K03504 [SFVC2A/SFVC2A DU2GR02 |2 19Mn5 17155 L0482 (30)(15) 1503 221-490
A'106
Seamless C-Sted Pipefor High
Temperature Service
GradeA K02501 |SPHT38/STPT370 D3570/G3456  [(16)(30) [t358 17175 1.0305 13602 HFS 360
GradeB K03006 [SPHT42/STPT410 D3570/G3456  ((16)(30) [%458 17175 10405 3602 HFS410
A 126
Gray Iron Castingsfor
Valves, Flangesand PipeFittings
ClassA F11501 |GC 200/ FC 200 D4301 / G5501 GG 15 1691 6015 1452 Grade 150
ClassB F12102 (GC250/FC 250 D4301/ G5501 GG 25 1691 0.6025 1452 Grade 220
A1719
Seamless Cold Drawn Low-C
Sted Heet Exchanger 01200 |STBH 340/ STB 35 D3563 / G3461 S 354 1629 1.0309 - 13606 CFS320
and Condenser Tubes 3358 17175 1.0305 PlusDIN2391 |- -
(18) Gutegrad
C.NBK
A 181
C-Sted Forgingsfor
Generd Purpose Piping
Class60 K03502 |SFVCL/SFVCL D4122 | G3202 S 44-2 17100 1.0044 Per Ad- Merkblatt |1503 221-430
W-13(18)
Class70 SFVC2A/SFVC2A  [D4122/ G3202 C2 17200 1.0402 BL 620 (30) -
19Mn5 - 10482 BL610(3D) (1503 221-490
20Mn5 11133 BL 550 (30) -
AT
Forged or Rolled Alloy
Stedd Pipe Flanges, Fittings
and Vavesfor High
Temperature Sarvice
GradeF1 K12822 |SFVAFL/ SFVAFL D4123/G3203  [(10) 16Mo5 15423 (39) 1503 245-420 (6)
GradeF5 K42544 |SFVA F5B / SFVA F5B [D4123/G3203  ((10) 12CrM0 195 |- 1.7362 BL-4008590(3b) (1503 625-520 -
CGradeF 6a - - - - &} X10Cr 13 17440 14006 (33) 1503 410921 @)
GradeF 11 K11572 |SFVAF11/SFVAFLL  [D4123/G3203  [(10) 13CrMo 44 17175 1.7335 BL-620(3b)(8) [1503 621-460 -
GradeF 12 K11564 |SFVAF12/SFVAF12  [D4123/G3203  |(10) 13CrMo 44 17175 1.7335 BL-620(3b) (1503 620-540
GradeF 22 K21590 |SFVA F22B/ SFVAF22B [D4123/G3203  ((10) 10CrM0910 17175 1.7380 BL-610(30)  [1503 622-560
Grade F 304 S30400 [STSF304/SUSF304  [D4115/G3214 |- X5CrNi 189 (17440 1.4301 (3) 1503 304531
Grade F 304H S30409  (STSF304H / SUSF 304H [D4115/ G3214 - - - 3 1503 304551
Grade F 304L [S30403  [STSF30AL/ SUSF304L  D4115/ G3214 X2CrNi 189 |17440 14306 (30) 1503 304511
Grade F 310 S31000 [STSF310S/SUSF310S [D4115/ G3214 - - - 3 1503 310S31 -
Grade F 316 [S31600 [STSF316/SUSF316  |D4115/ G3214 X5 CrNiMo 18 (17440 1.4401 (3) 1503 316531 Also
10 316533
Grade F 316H S31609 [STSF316H/SUSF316H [D4115/ G3214 17440 - 3 1503 316551 -
Grade F 316L S31603 [STSF316L / SUSF316L  [D4115/ G3214 - 17440 1.4404 (30) 1503 316511
GradeF 321 S32100 [STSF32L/ SUSF321  [D4115/ G314 X2 CrNiMo18 10[17440 14541 (30) 1503-821 32131
Grade F 347 SA700 (STSF347/SUSF347  [D4115/ G314 X10 CrNiTi 189 [17440 1.4550 (30) 1503 [347S31
X10 CrNiNb18 9
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PROCEDURE DATE : DEC., 1995
us UNS KOREAN/JAPASI\;ESSE GERMAN - BRITISH
ASTM STANDARD KS/JI DIN Materi
NO. KS/JISSymbol Number Remarks|  DIN Type Number | Number Remarks | B.SNumber | BSGrade | Remarks
A19%2
Seamless C-Steel Boiler
Tubesfor High Pressure
Service K01201 [STBH340/STB340  |D3563/G3461 |(30) 3358 17175 1.0305 3059 320 (27)(30)
A193
Alloy Stedl Bolting Materidls
for High Temperature Service
GradeB 6 S41000 [STS410/SUS410 D3706/ G4303  ((3a) 7Cr13 17440 1.4000 (39) 1506-713 - (Cond.R(3A)-
GradeB 7 G41400 [SNB7 /SNB7 D3755/G4107  ((3a) 42 CrMo 4 17200 1.7225 (3¢) 1506-621 A Cond. T
24 CrMo5 17240 1.7258 Limitedto 500°C |- - -
GradeB M G41400 [SNB7 /SNB7 D3755/ G4107 |(38)(20) 42CrMo4 17200 1.7225 (30)(20) 1506-621 A (Cond. R(20)
GradeB 8 S30400  (STS 304/ SUS 304 D3706/ G4303  ((3a) 5CiNi 189 17440 1.4301 (30) 1506-801 B -
GradeB 8C S3A700 [STS347/SUS 347 D3706/G4303  ((3a) 10 CrNiNb 18 9 |17440 1.4550 (3¢) 1506-821 Nb
GradeB 8M S31600 [STS316/ SUS 316 D3706/G4303  ((3a) X5 CrNiMo 18 10[17440 1.4401 (30) 1506-845 -
GradeB 8T S32100 [STS321/SUS 321 D3706/G4303  ((3a) 10CrNiTi 189 17440 14541 (30) 1506-821 Ti -
CGradeB 16 14072 [SNB 16/ SNB 16 D3755/ G4107  ((3a) 40CrMoV 55 17240 17711 (30) 1506-661 - Order to
B.S4882
A 1%
C-and Alloy Stedl Nutsfor Bolts
for High Temperature Service
Grade2H K04002 |SM 45C/ A5C D3752/ G4051  ((3a) C35 17240 1.1181 (3¢) 1506-162 Cond. TX
Grade4 K14510 |- - (®] 24 CrMo 5 17240 1.7258 (3¢) 1506-240 Order to
B.S. 4882
Grade6 S41000 [STS410/SUS410 D3706/G4303  ((3¢) X7Cr13 17440 1.4000 (33) 1506-713 (Cond. R(3a)
Grade6F - - & - - - &} - &l
(with sulfur)
Grade8 S30400 | STS304/ SUS 304 D3706/ G4303  ((3a) 5CiNi 189 17440 1.4301 (30) 1506-801 B
Grade8M 31600 [STS316/SUS316 D3706/G4303  ((3a) X5CrNiMo 18 10 (17440 14401 (3c) 1506-845 -
A19
Seamless Cold Drawn
Intermediate Alloy Steel Heat
Exchanger and Condenser Tube
T5 K41545 |STHA 24/ STBA 25 D3572/ G3462  |(35) 12 CrM0 195 1.7362 (33) 3606 ICFS625 (35)
T K11597 |STHA 22/ STBA 23 D3572/G3462  ((35) 13CrMo 44 17175 1.7335 © 3606 CFS621 (35)
T22 K21590 |STHA 23/ STBA 24 D3572/ G3462  |(35) 10CrM0910  |17175 1.7380 - 3606 ICFS 622 (35)
A203
Nickel Steel Boiler Plates
GradeD K31718 |SL3N225/SL 3N 225 [K3586/G3127 10Ni 14 1.5637 WBL-680(3a)  [1501-503 -
GradeE K32018 [SL3N275/SL 3N 275 |D3586/G3127 - - &} - 3
A204
Mo-Stedl Platesfor Boiler and
Other Pressure Vessdls
CGrade A K11820 (SB 450M / SB 450M D3560/ G3103 16Mo5 15423 Order with DIN ~ (1501-240 (6)
50049-3.1C(33)
GradeB K12020 |SB 480M / SB 480M K 3560/ G3103 16 Mo5 15423 Order with DIN 3
50049-3.1C(34)
A209
Seamless C-Mo Steel Boiler
and Superheater Tubes
GradeT 1 K11522 [STHA12/STBA12  [D3572/G3462 [(30)(24) [16Mo5 1543 |(3a)
CradeT la K12023 |STHA 13/STBA 13 D 3572/ G 3462 ((30)(24) |16Mo5 15423 (33)
A210
Seamless Medium-Carbon Steel
Boiler and Superhester Tubes
GradeA-1 K02707 |STBH 410/ STB 410 D 3563/ G 3461 |(30)(24) 458 17175 1.0405 3059 320 (30)
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KOREAN/JAPANESE GERMAN BRITISH
ASTM STANDARD  |UNSNOT™y o 3159 mbo SIS pearks | oiNype | (D | MATR | peares | BShumber | BSGrade | Remarks
A3
SeamlessAlloy Steel Boiler
and Heat Exchanger Tubes
Grade T 5 K41545 |STHA 24/ STBA 25 D3572/G3462|(30)(24) [12CMo195 |- 17362 |(3a) 3606 625 (30)
Grade T 11 K11597 |STHA 22/ STBA 23 D3572/G3462|(30)(24) [13CrMo4d 17175 173 |9)3) 3606 621 (30)
Crade T 12 K11562 |STHA 21/ STBA 22 D 3572/ G 3462((30)(24)  [13CrMo 44 17175 1.7335 (32 3606 620 (30)
Grade T 22 K21590 |STHA 23/ STBA 24 D3572/G3462|(30)(24) [10CMo910 [i175 17380 ) 3606 622 (30)(32)
TP304 S30400 [STS304TB/SUS304TB [D 3577/ G 3463((30)(24) |X5CNi 189 |17440 14301 (30) 3606 304525 (30
TP304L 531403 STS304LTB/SUS30ALTB D 3577/ G 3463((30)(24)  [X2CrNi189  [17440  [14306  |(30) 3606 M2 [(30)
TP310 S31000 [STS310STB/SUS310STB (D 3577/ G 3463((30)(24)  [X12 CiNi 2528 |- 14845  |WBL-4703b) |- - &}
TP316 S31600 [STS316TB/SUS316TB |D 3577/ G 3463((30)(24) 5CrNiMo 18 10|17440 1.4401 (30) 3606 316530 (30)
TP316L 531603  [STS316LTB/SUS316LTB|D 3577/ G 3463((30)(24)  [X2CrNiMo1810[17440  [L4404  [3) 3606 B16529  |(30)
TP321 S32100 [STS321TB/SUS321TB  |D 3577/ G 3463(30)(24) 10CrNiTi 189 (17440 1.4541 (30) 3606 321522 (30)
TP 347 S34700  [STS347TB/ SUS347TB  [D 3577/ G 3463((30)(24)  [X10 CrNiNb 189 (17440 14550 (30) 3606 347517 (30
A214
Electric Resstance Welded STBH 340/ STB 35 D 3563/ G 3461|(24)
Heat Exchanger and STBH 410/ STB 42 D 3563/ G 3461|(24)
Condedser Tubes K01807 |STBH 510/ STB 52 D 3563/ G 3461|(24) S 37-2 1626 1.0036 (30)ERW Only  [3606 ERW30
A 216
C-Sted Cadtings Suitable
for Fusion Welding for High
Temperature Service
WCA 02502 (SCPH 1/SCPH 1 D 4107/ G 5151 - GS-C25 17245 1.0619 - 1504-161 430
WCB 103002 [SCPH 2/ SCPH 2 D 4107/ G 5151|- - - - (®] 1504-161 430
A217
Alloy Stedl Castings for
Pressure Containing Parts
Suitablefor High
Temperature Sarvice
wC1 12524 [SCPH 11/ SCPH 11 D 4107/ G 5151 - GS-22Mo4 17245 15419 1504-240
WC6 12072 [SCPH 21/ SCPH 21 D 4107/ G 5151|- GS-17CrMo55 [17245 1.7357 1504-621
WC9 21890 |- - (&} - - - - -
(63} 42045  [SCPH 61/ SCPH 61 D 4107/ G 5151|- GS-12CrM0 195 |- 1.7363 WBL-595(3b) 1504-625
c12 1182090 |- - (&} G-X-12CrMo 10 |- 17389 |WBL-595(3b)  [1504-629
CAl5 191150 €] - - - &) 1504-713
A2
Wrought C- and Alloy
Piping Fittings for Moderate
and Elevated Temperatures
Grade WPB K03006 |SPHT 42/ STPT 42 D 3570/ G 3456|(30) 3458 17175 1.0405 - 1503 221-460 (29)
Grade WPC K03501 [SPHT 49/ STPT 49 D 3570/ G 3456(30) - - - &) 1503 221510 (29
Grade WPL K12821 |SPA 10/STPA 12 D 3573/ G 3458(30) 16Mo5 15423 (33) 1503 245-420 (29)
Grade WP5 K41545 [SPA 24/ STPA 25 D 3573/ G 3458|(30) 12CMo195 |- 17362 |(33 1503 625-520 (36)
Grade WP11 SPA 22/ STPA 23 D 3573/ G 3458(30) 13CrMo 44 17175 1.7335 © 1503 621-460 (29)
Grade WP12 K12062 |SPA 21/ STPA 22 D 3573/ G 3458 ((30) 13CrMo 44 17175 1.7335 - 1503 620-440 (28)
Grade WP22 K21590 |SPA 23/ STPA 24 D 3573/ G 3458(30) 10CrM0910  [17175 1.7380 1503 622-490 (29)
A240
Hea-Resisting Cr and Cr-Ni
Steel Plateand Sheet for
Pressure Vessdls
Type 304 30400  [STS 304/ SUS 304 D 3693/ G 3601 |- X5CrNi 189 (17440 14301 [(3) 1501 304515
Type 304L S30403  |STS304L / SUS 304L D 3693/ G 3601 |- 2CINi 189 17440 1.4306 (30) 1501 304512
Type 316 S31600 |STS316/SUS 316 D 3693/ G 3601 |- X5 CrNiMo 18 10{17440 1.4401 (30) 1501 316516
Type 316L S31603  |STS316L / SUS 316L D 3693/ G 3601 |- 2CrNiMo 18 10|17440 1.4404 (30) 1501 316512 -
Type317 31700 |STS 317/ SUS317 D 3693/ G 3601 |- - - - &) - - €]
Type3L7L 31703 [STS317L / SUS317L D 3693/ G 3601 |- - - - (&) - - 3
Type321 S32100 |STS321/SUS321 D 3693/ G 3601 |- 10CrNiTi 189 (17440 1.4541 (30) 1501 321512 -
Type 347 STS 347/ SUS 347 D 3693/ G 3601 |- 10CrNiNb 189 (17440 1.4550 (30) 1501 347517
Type405 (SA0500  [STS405/ SUS405 D 3693/ G 3601 |- X7 CrAl 13 17440 14002 () 1501 405517
Type 410 S41000 |STS410/SUS410 D 3693/ G 3601 |- 10Cr13 17440 1.4006 (30) - -
Type410S 41008 [STS410S/ SUS410S D 3693/ G 3601 |- X7Cr13 17440 14000 [(3) 1501-713
Type 430 S43000 |STS430/SUS430 D 3693/ G 3601 |- 8Cr17 17440 1.4016 (30) -
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A263
Corrosion-Resisting Cr-Ni Steel
Clad Plate, Sheet and Strip
Type 405 40500  [STS405/ SUS405 D 3693/ G 3601 |- 7CrAI 13 17440 14002 (33 3740 1 (3)
Type410S 541008 [STS410S/ SUS410S D 3693/ G 3601 |- X7Cr 13 17440 14000 (39 - - (€]
A4
Corrosion-Ressting Cr Steel
Clad Plate, Sheet and Strip
Type 304 30400 [STS 304/ SUS304 D 3693/ G 3601 |- X5CNi 189 (17440 14301 [(3) 3740 2 (30)
Type 304L 30403 [STS304L / SUS304L D 3693/ G 3601 |- 2CNi189 (17440 14306  [(3) 3740 7 (3)
Type 316 S31600 [STS316/SUS316 D 3693/ G 3601 |- X5 CrNiMo 18 10 [17440 14401 [3) 3740 8 (3)
Type316L 31603  [STS316L / SUS316L D 3693/ G 3601 |- 2CrNiMo 18 10 (17440 L4404 [(3) 3740 3 (3)
Type317 31700  [STS317/SUS3L7 D 3693/ G 3601 |- (&} &}
Type317L S31703  [STS317L / SUS317L D 3693/ G 3601 |- 3 3
Type 321 532100 [STS321/SUS321 D 3693/ G 3601 |- X10CrNiTi 189 17440 14541 [(3) 3740 3 (30)
Type 347 34700  [STS 347/ SUS 347 D 3693/ G 3601 |- 10CrNiNb 189 17440 14550  [(3) 3740 4 (3)
A 265
Ni and Ni Base Alloy Clad
Sted Plate
70/30Ni-Cu 3 NiCu30Fe 17743 24360  |Nicorrous; (Colclad
Silverin(3b) Monel(3b)
A 266
C-Sted Forgingsfor
Pressure Vessdls
Class1 K 03506 |SFVC/SFVC1 D 4122/ G 3202 |- Ck 22 17200 11151 [3) 1503 221-440 (10
Class4 K 03017 |SFVC28/SFVC2B D4122/ G 3202 |- Ck 2 17200 11151 |3) 1503 221-49%0 (10
A 268
Seamless and Welded
Ferritic Sainless Sed
Tubing for Genera Service
Typed05 540500 |- - 3 X7 CrAl 17440 14002 [3) (3)
Type410 541000 [STS405TB/SUS405TB |D 3577/ G 3463 |- 10Cr 13 17440 14006  |(3) (3)
A 269
Seamless and Welded
Augtenitic Stainless Steel
Tubing for Genera Service
Type 304 S30400 [STS304TB/SUS304TB |D 3577/ G 3463 |- X5CrNi 189 (17440 14301 [(3) 3
Type 304L 530403 [STS304LTB/SUS304LTB |D3577/ G 3463 |- 2CNi189 (17440 14306  [(3) &}
Type316 531600 [STS316TB/SUS316TB |D 3577/ G3463 |- X5 CrNiMo 18 10 (17440 14401 [(3) 3
Type316L 531603 [STS316LTB/SUS316LTB |D 3577/ G 3463 |- X2 CrNiMo 18 10 (17440 L4404 |(3) (€]
Type317 531700 /SUS317TB D 3577/ G 3463 |- - - - &} &}
Type321 532100 [STS321TB/SUS321TB  |D 3577/ G 3463 |- X10 CrNiTi 189 (17440 14541 [(3) (€]
Type 347 S34700 [STS347TB/SUS347TB  |D 3577/ G 3463 |- 10 CrNiNb 18 9 (17440 14550  |(3) €]
A 285
Low and Intermediate
Tensile Strength C-Stedl
Platesfor PressureVessdls
CradesA & B K01700 |- - - - 3 HI 17155 1.0345 1501-151 (360
CGradeC K02801 |SB 410/ SB 410 D 3560/ G 3103 | HIl 17155 1.0425 1501-151  [400
A2
Mn-Mo and Mn-Mo-Ni Steel
Platesfor PressureVessdls
Grade A K 12021 |SBV 1A/SBV 1A D 3638/ G 3119 |- 3 (&]
CradeB K 12022 [SBV 1B/SBV 1B D 3638/ G 3119 |- (&} (&}
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A3

Seamless and Welded

Augtenitic Stainless Stee!

Pipe

TP304 S30400 |STS304TP/SUS304TP D 3576/ G 3459 |(16) X5CrNi 189 17440 14301 (30) 3605 304518

TP304H 530409 [STS304HTPISUS 304HTP D 3576/ G 3459 (16) - - - (&} 3605 304559

TP304L S30403 |STS304LTP/SUS304LTP |D 3576/ G 3459 |(16) 2CrNi 189 17440 1.4306 (30) 3605 304514

TP310 531000 [STS310STP/SUS310STP D 3576/ G 3459 ((16) - - - (&} - -

TP316 S31600 |STS316TP/SUS316TP D 3576/ G 3459 |(16) 5CrNiMo 18 10 117440 1.4401 (30) 3605 316518

TP316H 531609 [STS316HTP/SUS316HTP D 3576/ G 3459 ((16) - - - €] 3605 316559

TP316L S31603 |STS316LTP/SUS32ILTP |D 3576/ G 3459 |(16) 2CrNiMo 18 10 117440 1.4404 (30) 3605 316514

TP321 532100 [STS321TP/SUS321TP D 3576/ G 3459 |(16) X10CrNiTi 189  |L7440 1.4541 (30) 3605 321518

TP 347 S3A700 |STS3A7TTP/SUS3ATTP D 3576/ G 3459 |(16) 5CrNiNb 189 1.4543 (30) 3605 347518

TP347H S34709  [STS34THTPISUS 347HTP D 3576/ G 3459 (16) - - &} - -

A3R3

Seamless and Welded Pipe

for Low-Temperature

Sarvice

Gradel K 03008 [SPLT 39/STPL 380 D3569/G3460 (16) [T St41N 10437 |WBL-680(3b) |- - &}

Grade3 K 31918 |SPLT 46/ STPL 450 D 3569/ G 3460 ((16) 10Ni 14 1.5637 BL-680(3b) 3603 HFS 503 CAT. 2
LT 100

Grade 6 K 03006 |- 3 TT 45N 1.0456 BL-680(3b) 3603 HFS410 CAT. 2
LT 50

Grade8 K 81340 |SPLT 70/ STPL 690 D 3569/ G 3460 ((16) 8Ni 9 1.5662 BL-680(3b) 3603 HFS 590 CAT. 2
LT 19%

A34

Seamlessand Welded C-

and Alloy Sted Tubesfor

Low- Temperature Service

Grade1 K 03008 |STLT 39/ STBL 380 D 3571/ G 3464 |- TT 41N 1.0437 \WBL-680(3b) - - -

Grade3 K 31918 |STLT 46/ STBL 450 D 3571/ G 3464 |- 10Ni 14 1.5637 BL-680(3b) 3603 HFS 503 CAT. 2
LT 100

Grade 6 K 03006 |- 3 TT 45N 1.0456 BL-680(3b) 3603 HFS410 CAT. 2
LT50

Grade8 K 31340 |STLT 70/ STBL 690 D 3571/ G 3464 |- 8Ni 9 1.5662 BL-680(3b) 3603 HFS 590 CAT. 2
LT19%

A3H

Seamless Ferritic Alloy

Sted Pipefor High

Temperaure Service

P1 K 11522 [SPA 12/ STPA 12 D3573/G3458 ((16)  [16Mo5 1543 |39 - . 6)

P5 K 41545 |SPA 25/ STPA 25 D 3573/ G 3458 ((16) 12CrM0 195 1.7362 BL-590(30)  [3604 HFS625 CAT. 2

P9 S50400 |SPA 26/ STPA 26 D 3573/ G 3458 ((16) - - 3 - HFS629- CAT. 2
470

P11 K11597 |SPA 23/ STPA 23 D 3573/ G 3458 ((16) 13CrMo 44 17175 1.7335 © 3604 HFS621 CAT. 2

P12 K11562 |SPA 22/ STPA 22 D 3573/ G 3458 ((16) 13CrMo 44 17175 1.7335 - 3604 HFS620- CAT. 2
440

P22 K21590 |SPA 24/ STPA 24 D 3573/ G 3458 ((16) 10CrM0910 17175 1.7380 3604 HFS622 CAT. 2

A0

Forged or Rolled C- and

Alloy Sted Flanges, Forged

Fittings, and Vavesfor Low

Temperature Service

GradeLF1 K 03009 |SFL1/SFL1 D 4125/ G 3205 |- 1T 41 - 1.0437 WBL-680(3c)  [1503 221-430

GradeLF2 K 03011 |SFL2/SFL2 D 4125/ G 3205 |- TT SE 315 17102 1.0508 (3¢) 1640 PL-0

1503 221-490
GradeLF3 K 32025 |SFL3/SFL3 D 4125/ G 3205 |- 10Ni 14 1.5637 BL-680(3c)  [1640 PL-3
1503 503-490
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A 31

Augtenitic Stedl Catings for

High Temperature Service

CF8 02600  |SSC 13/ SCS13A D 4103/ G 5121 |- G-X CrNi 189 17445 1.4308 (39) 1504-304 C 15

CF8Mm 092900  [SSC 14/ SCS14A D 4103/ G 5121 |- G-X6 CrNiM0 1810 17445 1.4408 (39) 1504-316 C 16

CK20 04202 [SSC18/SCS 18 D 4103/ G 5121 |(3h) G-X15CNIS 2520 |- 14849 BL-595(3b) [1504-310  (C40 -

HK 40 094204  [HRSC 22/ SCH 22 D 4105/ G 5122 |- G-X40 CINiS 2520 17445 14848 (39) - - 3

A 32

Ferritic Sted Catings for

L ow Tempeerature Service

GradeLCB 103003 (SCPL1/SCPL1 D 4111/ G 5152 |- GS-CK24 1.1156 BL-685(3b) [1504-161 1480 (@]

GradeLC2 22500 |SCPL 21/ SCPL 21 D 4111/ G5152 |- - - €] - - €]

GradeLC3 131550  |SCPL 31/ SCPL 31 D 4111/ G 5152 |- GS-10Ni 14 1.5638 BL-685(3b) [1504-503 LT60 (@]

A38

Electric-Fusion Welded

Augenitic Cr-Ni Alloy Steel

Pipe for High- Temperature

Sarvice

Grade 304 S30400 [STS304TPY / SUS304TPY [D 3588/ G 3468 |- X5CrNi 189 17440 14301 |3D) 3605 304525 LWHT(3b)

Grade 310 S31000 |STS310STPY/SUS310STPY |D 3588/ G 3468 |- 12CNi 2521 1.4845 BL-470(3b) |- - 3

Grade 316 S31600 [STS3L6TPY / SUS316TPY [D 3588/ G 3468 |- X5CrNiM0 1810  |17440 1.4401 (3) 3605 316526 LWHT(3b)

Grade 321 S32100 |STS321TPY / SUS321TPY D 3588/ G 3468 |- 10CrNiTi 189 17440 14541 (3b)(17) 3605 321522 LWHT(3b)

Grade 347 S34700  [STS3ATTPY / SUS3ATTPY (D 3588/ G 3468 |- X10CrNiNb 189 (17440 14550  |(3b)(L7) 3605 347517 LWHT(3b)

A3/

Cr-Mo Steel Platesfor

Boilersand Other Pressure

Vessds

Grade5 Class1 K 41545 [SCMV 6/SCMV 6 D 3543/ G 4109 |- 12 CrM0 195 1.7362 BL-590(34) |- 3
Class?2 - - - - - 12CrMo 195 17362 |39 - - (€]

Grade 11 Class 1 K 11789 [SCMV 3/SCMV 3 D 3543/ G 4109 |- - - (3 1501-621 A -
Class?2 - - . - &) - - - 3 1500-621 A 6

Grade 12 Class 1 K 11757 [SCMV 2/ SCMV 2 D 3543/ G 4109 |- 13CrMo 44 17155 1.7335 - 1501-620 27 A -
Class2 - - - - ( 13CrMo 44 17155 1.7335 (39) 1501-620 31A -

Grare 21 Class 1 K 31545 [SCMV 5/SCMV 5 D 3543/ G 4109 |- - - - 3 - - €]
Class2 - - - - 3 - - © - - 3

Grade 22 Class 1 K 21590 [SCMV 4/SCMV 4 D 3543/ G 4109 |- 10CrM09 10 1.7380 (3) 1501-622 3LA -
Class2 - - - - €} 10CrM0 910 17380 |39 1501-622  [3LA 6

A3%

Ferritc Ductile Iron Pressure

Castings for Elevated

Temperatures F 32800 (&] (3 3

A 403

Wrought Austenitic Stainless

Stedl Piping Fittings S 30400 3 (3 3

A 515

Carbon Stedl Platesfor

Pressure Vessdls for

Intermediate and Higher

Temperature Sarvice

Grade55 K 02001 - &] HIl 17155 1.0425 1501-161 360

Grade 60 K 02401 [SB 410/ SB 410 D 3560/ G 3103 - HIll 17155 1.0435 1501-161 1400

Grade 65 K 02800 [SB 450/ SB 450 D 3560/ G 3103 - HIV 17155 1.0445 1501-161 1430 -

Grade 70 K 03101 [SB 480/ SB 480 D 3560/ G 3103 |- 19Mn5 17155 1.0485 - 3

A5I6

Carton Stedl Platesfor

Pressure Vessdls for

Moderate and Lower

Temperature Service

Grade55 K 01800 |- - ®] A S 41 17135 1.0426 1501-224 360 -

Grade 60 K 02100 |SGV 410/ SGV 410 D 3540/ G 3118 |- A S 45 17135 1.0436 1501-224 1400 (14)

Grade 65 K 02403 [SGV 450/ SGV 450 D 3540/ G 3118 |- A S 45 17135 1.0436 - - 3

Grade 70 K 02700 [SGV 480/ SGV 480 D 3540/ G 3118 |- A 352 17135 1.0843 3
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A5%
Ductile Iron Catings

Grade 60-40-18 F3800 |- : &l

A671

Electric-Fusion Welded Pipe
for Atmospheric and Lower
Temperatures - - 3

A672

Electric-Fusion Welded Pipe
for High-Pressure Serviceat
Moderate Temperatures - - (®]

A 675
C-Sted Bars Hot-Rolled
Specid Quality - - &

A 691
Electric-Fusion-Welded C-
and Alloy Sted Pipefor

High Temperatures - - ®]

EXPLANATORY NOTES (Ferrous) :

(1) Specify impact tests per ASTM Standard.

(2) Siemens-Martin(open-hearth), basic oxygen or electric furnace only.

(3) Normally available to or will be furnished to ASTM Standard.

(3a) Specify mechanical properties, tests and inspection in accordance with
ASTM Standard.

(3b) Test and inspect the product to ASTM Standard except for chemical
analysis and mechanical properties of the steel.

(3c) Specify heat treatment, test requirements and inspection in accordance
with ASTM Standard.

(4) Specify tempering heat treatment per ASTM Standard.

(5) Specify type and strength required.

(6) Recognize lower minimum tensile or yield strength of substitute steel
in design or specify minimum tensile and yield strengths per ASTM
Standard.

(7) Order with DIN 50 049 Inspection Certificate C and Quality Grade

(8) Specify chromium content of 1% minimum.

(9) Availablein sizesup to 8 in.(200mm) diameter.

(10) Specify hardness not to exceed ASTM limits.

(11) Specify carbon content of 0.15% maximum.

(12) Specify heat treatment per ASTM Standard.

(23) Specify maximum hardness of 79 HRB or 143 HB.

(14) Specify silicon content of 0.15 to 0.4%.

(15) Specify silicon content of 0.35% maximum.

(16) Pipe dimensions are different from those of USA Standards.

(17) Specify carbon content of 0.08% maximum.

(18) Thetemperaturelimitationof 300 (572 ) established for this
materid by German regulations does not necessarily apply for
applications outside Germany.

312

(19) Specify ASTM A285 or equivalent JIS stedl plate except where stedl plate
Standards A36, A570, A611, and A283, or JI S equivalents are acceptable.
For all grades, specify qualification of welding procedure and hydrostatic
test per ASTM Standard.

(20) Specify maximum hardness of 99 HRB or 235 HB.

(21) Specify silicon content of 0.15-0.50%.

(22) Specify maximum hardness of 187 HB.

(23) Consider differences in dimensions and tolerances.

(24) Specify hardness test per supplementary requirement Z1.1 of J S Standard.

(25) Specify silicon content of 0.15 to 0.40% for plates over 1-1/2in. (38
mm) thick.

(26) Specify mechanical properties and heat treatment per J'S G3201-SF50.

(27) Specify maximum hardness of 137 HB or 77 HRB.

(28) Specify maximum hardness of 197 HB.

(29) Specify maximum hardness of 90 HRB or 190 HB.

(30) Specify seamless.

(31) Specify maximum hardness of 137 HB.

(32) Specify maximum hardness of 163 HB or 85 HRB.

(33) Specify seamless, cold drawn, and annealed to maximum hardness of
72 HRB.

(34) Specify maximum hardness of 150 HB.

(35) Specify cold drawn and maximum hardness of 85 HRB.

(36) Specify maximum hardness of 217 HB.

(37) Specify maximum hardness of 146 HB or 80 HRB.

(38)Specify maximum hardnessof 143 HB or 79 HRB.
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(ASTM) (Non Corrosive Service )
TEM PEE%GUNRE( ) PLATE PIPE WROHCHT | ForaiINGs BOLTING
A240 Gr.TP 304, A312 Gr.TP 304, |A403 Gr.WP304, |A182 Gr. F304,
L |24 a9 304L, 304L, Gr.WP304L F304L, Elﬁ'ttss:: ﬁfgf grr 8'38
£ 347 347 Gr.WP347 F347
=3 A240 Gr.TP 304, A312 GrTP 304, [A420Gr.WPL8 |A182 Gr. F304,
8 |16 101 304L, 304L, F304L,
) ) 316, 316, F316
316L, 316L
101 -58 A203 Gr.D or E A333Gr. 3 A420GrWPL3 |A350Gr.LF3 |Bolts: A320Gr. L7
8 [58 48 A203 Gr.A or B A333Gr. 3 AZB0Gr LF3 |NUISiAL94Gr.4
2 s 29 A516 al Gr. impact A420 GrWPL6  |A350 Gr. LF1
g Tested A333Gr. 1 or LF2
% 29 1 A5164l Gr.(over Bolts: A193 Gr. B7
; ) ] 25mm th' k) impact tested Nuts: ﬁrlg? (ir' 2H
Sl o A516all Gr.(over A234 Gr.WPB '
50mm th’ k) impact tested
A285 Gr.C, A53 (seamless) A181
0 15 A515 Gr. 55, 60, 65, or A106 A105
) (38mm thick max.)
B A5164ll Gr.
E A283G.CD.T. 343 )
g A515 Gr. 55, 60, 65
— |15 427 (38mm thick max.)
A5164dl Gr.
A204 Gr.B
427 468 A204 Gr. Bor C A335 Gr.P1 A234GrWP1  |A182Gr. F1 Bolt: A193 Gr. B16
% lus 537 A387Gr. 11Cl.1 A335 Gr.P11 A234GrWP1l  |A182Gr.F11  |Nuts: A194Gr. 4
5 A387 Gr. 12Cl.1 A335 Gr.P12 GrWP12 |A192 Gr. F12
g 537 5o A387 Gr.22Cl.1 A335 Gr.p22 A234GrWP22  |A182Gr.F22  |Bolt: A193Gr. B5
g Nuts: A194 Gr. 3
= A240 Gr.TP 304H, A312 Gr.TP 304H, A182 Gr.TP304H |Bolt : A193 Gr. B8
g 316H 316H 316H,|Nuts: A194 Gr.8
592 816
3 321H, 321H, 321H,
L 347H, 347H |A403 Gr.TP347H 347H
816 A240 Gr.TP 310
Notes :
1
Code
2. Bolt & Nuts Flange Rating Code
3. S.5304, 304L, 347 & 36%Ni D.T< -254 ,
4, ASTM A20
5, H,
CS 288
6.A36 O Silicon-Killed Fine Grain Practice
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L

Minor

:15~20 Year 5MPY

: 8~10Year

*MPY : Mil Per Year (Mil : 1/1000inch, 4OMPY = 1mm)

Chemical

i[ Iron and Steel

| Red Brass
Commercial Bronze
Lead
Copper

[ Aluminum

i[ Nickel
i[ Inconel

[ Mondl Metal

| Type304S.S

| Type316S.S

Hastelloy B & C

| Type347S.s
Carpenter 20

Acetic acid, crude

, pure

, Vapors

150 Ib/sg. in. At 400

Acetic anhydride

(1)

Acetone

Acetylene

Aluminum chloride

2132

Aluminum sulfate

Alums

Ammoniagas, dry

©)

, moist

Ammonium chloride

(6)

Ammonium hydroxide

Ammonium nitrate

Ammonium phosphate

4| (4

(4)

()

Ammonium sulphate

Aniline, aniline oil

®)

Aniline dyes

Barium chloride

Barium hydroxide

(6)

Barium sulfide

Beer

Beet sugar liquors

Benzene, benzol

Benzine,

ether, naphtha

Black sulfate liquor

Boric acid

Bromine

Butane

Butyl acohol, butanol

(@)

Calcium chloride

(6)
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Chemical

i Iron and Steel
il Red Brass
Commercial Bronze

Type 316S.S

Calcium hypochlorite

Lead
il Copper
Aluminum
i Nickel
Inconel
il Monel Metal
| Type304S.S

| HastelloyB & C

| Type347SS
il Carpenter 20

Carbolic acid, phenol

—~
N
Nl T

o

Carbon dioxide, dry

Carbon dioxide ,wet

Carbon tetrachloride

Chlorine, dry

)

, wet

i [(14)

Chromic acid

8

Citric acid

Ethers

Ethylene glycol

Ferric chloride

i g

Ferric sulfate

Al

Formaldehyde

Formic acid

(18)

18|

Freon, dry

Furfural

Gasoline, sour

, refined

Glycerin, glycerol

A7)

Hydrochloric acid, <150

()

Hydrofluoric acid, cold <65%

3D

>65%

(31

, hot <65%

T ((3))

>65%

D

Hydrogen gas, cold

Hydrogen peroxide

Hydrogen sulfide, dry (20)

, Wet

Lacquers (solvents)

Lactic acid

Lubricating oils, refined

Magnesium chloride

@|en|@ | &

(15)

Magnesium hydroxide

Magnesium sulfate

Mercury

Natura gas

Nitric acid, crude

I
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Chemical

Aluminum

Inconel

Type 304S.S

Type 316 S.S
Type 347 S.S
Carpenter 20

, diluted

i[ Ironand Steel

| Red Brass

:| Commercial Bronze

i| Lead

{| Copper

i| Nickel

[ Monel Metal

:| HastelloyB & C

, concentrated

Oleic acid

(16)

Oxdlic acid

Palmitic acid

oils, 500 -crude

Phosphoric acid

T2

Potassium hydroxide

Potassium sulfate

i | (16)

Propane

Sewage (gas)

Soda ash(sodium carbonate)

Sodium bisulfate

Sodium chloride

Sodium cyanide

B (25)

BIE

Sodium hydroxide

Sodium hypochlorite

Sodium nitrate

T2

9

Sodium peroxide

(25)

Sodium sulfate

(29

&

(25)

Sodium sulfide

Sodium thiosulfate, “ hypo”

@) &

i ] (28)

(28)

(28)| i

(16)

Stearic acid

@

@

@

&

Sulfur

Sulfur dioxide, dry

, wet

(8

Sulfuric acid, < 10% , cold

, hot

10-75%, cold

, hot

75-95% , cold

, hot

: (26)| (15)

, fuming

@) i

Sulfurous acid

[(25)

Tartaric acid

(14)

Toluene

(30)

Trichloroethylene, dry

, wet
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N
5 O
M
ANE . HEIFIEINE
= 5 s | © [ >
% g D 5| E|lg | _i S|®|3| % %
Chemica s|g|E|8|5|5|z|8|5|8|&|8 5|5
Zl|lOo|a|lO|<|Z2|=2|2|F|F]|F|O|TI
Turpentine
Water, fresh (tap, boiler feed, etc)
Water, sea water
Whiskey and wines
Zinc chloride
Zinc sulfate
Notes:
1) Oxygen 17)
2) Max. 52 18) Max. 5%, Max. 66
3) (22 19) 70
4) Boiling Point
5) 5% ( ) 20) Ni Alloy
6) 50 / Dry Gas
7) lron & Steel  Water, Air 21) 48%/166 Boiling
22) 80% ( )
8) Hastelloy* C 23) 199
9) Hastelloy* C . 24)
10) Color C.PAcid 25) 93
. 26) 80
11) 100 27) Max. 10% / Bailing
12) Gas (21 ) 28) 50%, 160
13) 260 29) Iron
14) Hastelloy‘ C 30) 10%, ( )
15) 70 31
16) Fume

32) Hastelloy* C 100
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1. Calculation Table for Wrapping Tape Quantity
The datein thistable are calculated on the basis of 1 Meter pipe.

NPS | OD. P'peASr“egace Primer | Tape Width Tape Length (M) o! %ﬁ’cﬂ%\ﬁ? o
(inch) (inch) ( /my (¢ /m) (inch) 1" overlap | 50% overlap |1" overlap| 50% overlap
1/2 0.840 0.067 0.009 2 2.596 2.596 0.087 0.087
3/4 1.050 0.084 0.011 2 3.245 3.245 0.108 0.108
1 1.315 0.105 0.014 2 4.064 4.064 0.135 0.135
114 1.660 0.132 0.018 2 5.130 5.130 0.171 0.171
1.1/2 1.900 0.152 0.021 2 5.872 5.872 0.196 0.196
2 2.375 0.189 0.026 2 7.340 7.340 0.245 0.245
25 2.875 0.229 0.031 2 8.885 8.885 0.296 0.296
3 3.500 0.279 0.038 2 10.817 10.817 0.361 0.361
3.5 4.000 0.319 0.043 2 12.362 12.362 0.412 0.412
4 4.500 0.359 0.049 2 13.907 13.907 0.464 0.464
6 6.625 0.528 0.072 4 6.825 10.237 0.227 0.341
8 8.625 0.688 0.093 4 8.885 13.328 0.296 0.444
10 10.750 0.857 0.116 4 11.074 16.612 0.369 0.554
12 12.750 1.017 0.138 4 13.135 19.702 0.438 0.657
14 14.000 1117 0.152 6 8.654 14.423 0.288 0.481
16 16.000 1.276 0.173 6 9.890 16.483 0.330 0.549
18 18.000 1.436 0.195 6 11.126 18.543 0.371 0.618
20 20.000 1.595 0.216 6 12.362 20.604 0.412 0.687
2 22.000 1.755 0.238 6 13.598 22.664 0.453 0.755
24 24.000 1.914 0.260 6 14.835 24.724 0.494 0.824
26 26.000 2.074 0.281 6 16.071 26.785 0.536 0.893
28 28.000 2.233 0.303 6 17.307 28.845 0.577 0.962
30 30.000 2.393 0.325 6 18.543 30.906 0.618 1.030
32 32.000 2.552 0.346 9 12.362 21.977 0.412 0.733
A 34.000 2.712 0.368 9 13.135 23.351 0.438 0.778
36 36.000 2.871 0.390 9 13.907 24.724 0.464 0.824
38 38.000 3.031 0.411 9 14.680 26.098 0.489 0.870
10 40.000 3.190 0.433 9 15.453 27.472 0.515 0.916
42 42.000 3.350 0.455 9 16.225 28.845 0.541 0.962
4 44.000 3.509 0.476 9 16.998 30.219 0.567 1.007
46 46.000 3.669 0.498 9 17.771 31.592 0.592 1.053
48 48.000 3.828 0.519 9 18.543 32.966 0.618 1.099
Notes :

1. Each calculated datais net quantity, so allowance quantities shall be considered for construction.

2. The data for overlap size, tape length, width and unit length per roll can be changed according to the requirements of
project specification or manufacturer's standard.

3. Where tape width or overlap size are different from above table, the following equation can be used in calculation of
tape length for wrapping pipe.
Total Tape Length for Pipe Wrapping (m) =

Pipe OD. (mm) x 3.14x Pipelenght (m)
Tapewicth (mm) - Overlapsize (mm)
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2. Materialsfor Tape Wrap System
(Product : POLYKEN)

LINE PIPE WRAPPING FIELD JOINT & FITTING WRAPPING
APPLICATION ) i
Product No. Thickness (Note 2) Product No. Thickness (Note 2)
NORMAL PRIMER #1027 - #1027 -
TEMPERATURE |INNER TAPE #989 20 mils (0.508mm) #930 35 mils (0.889 mm)
(-3 ~85 ) |OUTERTAPE #955 15 mils (0.381mm) #955 15 mils (0.381mm)
FILLER TAPE .
(Note 1) - - #931 35 mils (0.889 mm)
HIGH PRIMER #1627 - #1627 -
TEMPERATURE |INNER TAPE #1600 30 mils (0.76 mm) #1636 30 mils (0.76 mm)
(-34 ~121 ) |OUTERTAPE #1600 30 mils (0.76 mm) #1636 30 mils (0.76 mm)
FILLER TAPE .
- - #1631 35 mils (0.889
(Note 1) mils ( mm)

Notes :
1. Filler Tapeisused for filling voids tees, elbows, valves, couplings and other irregular shapes
2. Thethicknessesin thistable are for normal application, another thickness can be applied as per project specification.
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1. Welding Symbols

Basic Welding Symboels and Their Location Significance

Location . P . Flange Flange
Signifieance Fillet ormglot Surfecing Comer Edge
Arrow Side 4 / |_| AT \/ | ( \ [ \
o | | A NG NS

. Not Not Not Nat
Both Sides /_§_ Used Used Used Used
Ef &'hr::.' Sﬁ‘:" Not Not Not Not Not
Significanee Used Used Used U=ed Used
Location Groove
Significance Square v Bavel U I
Arrow Side \ / /
Other Side \_I_I_ /4 4L\/ gJ—\ Ve
Both Sides H \ /\< \ Z’e %\ 4’<_/\

2. Welding Symbol

GROOVE ANGLE ;
OF COUNTEESIN'K

FI].\T.[SHSYEBOL\

CANTOUR S’YMZBDL ROOT OPENING

GROOVE WELD SIZE

W

TN\_SE

DEFTH OF BEVEL ; SIZE OR
STRENGTH FOR CERTAIN WELDS

SPECIFICATION,
FROCES3 OR
OTHER REFERENCE

g B |

INCLUDED ANGLE
FOR PLUG WELDS

i DEPTH OF FILLING

FOR PLUG AND SLOT WELDS
A LENGTH OF WELD
R PITCH(CENTER-TO-CENTER

SPACI G) OF WELDS

iy

ARROW

iV

TAIL{OMITTED
T T P
WELD SYMROL — [
NUMEER OF EPOT, EEAM,

STUD, PLUG, SLOT
OR PROJECTION WELDS

ELEMENTS IN THIS AREA REMAIN— |
A4 SHOWN WHEN TAIL AND

ARROW CONNECTING
REFERENCE LINE TO
ARROW SIDE MENBER
OF JOINT OR ARROW
SIDE OF JOINT

ARROW ARE REVERSED
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3.
3.1 Fillet weld

WELDS

SYMBOL

U

- ~5/186
5/16
Z | *

FIELD WELD

~_ SYMBOL
H 5/16
|

1/4
3/8

=~ I::a/a
| :
/i-_

1/2 1EG O
MEMBER B

MEMBER A

N
1/4x MEMBER B
1/12 /

1/4
1/4
I | <
1/2
1/4
H hd
D\A‘
-
A <

SECTION A-A

L

1

- 3
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3.2 Groove weld

WELDS SYMBOL

_1/4 3/8 — /1/43/8)/\

1/8

Note:

When only one joint member is to have a bevel, J-groove, or flange the arrow shall have a break, and point toward that
member . The arrow need not be broken when it is obvious which member isto have abevel, J-groove, or flange.
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3.3 Combination of weld symbols

WELDS

SYMBOL

—\—
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1. ASTM
SMAW GTAW
No. Group No. PIPE
Electrode Spec. Electrode Spec.
1 1,2 A106 Gr.BorC,A E6010 AWSAS.1 ER70S-2 AWSASL.18
A53 Gr.B E7016
API 5L Br.B E7018
A672 Gr. A55~D70
3 1,3 A335 Gr.P1 E7010-Al AWSASL.5 ER80S-D2 AWSAS.28
A672L65~L75
4 1 A335 Gr.P11 E8018-B2 AWSASL.5 ER80S-B2 AWSASG.28
5 1,3 A335 Gr.22 E9018-B3 AWSASL.5 ER90S-B3 AWSAS.28
ER90S-B3L
2,3 A335Gr.5 E502 AWSAS5.4 ER502 AWSAS5.9
A335Gr.9 E505 ER505
8 1 A312 Gr.TP304 E308 AWSAS54 ER308 AWSAS.9
A312 Gr. TP304L E308L ER308L
E308L-15
A312 Gr. TP304H E308H ER308H
A312 Gr.TP316 E316 ER316
A312 Gr.TP316L E316L ER316L
E316L-15
A312 Gr.TP321 E347 ER347
ER321
A312 Gr.TP347 E347 ER347
E347-15
2 A312 Gr.310S E310 AWSAS5.4 ER310 AWSAS.9
9A A333-3 E8018-C1 AWSAS5.4 ER70S-2 AWSASL.18
9B A333-7 E8018-C2 AWSAS54
ENiCrFe-3 AWSASL.11 ENiCr-3 AWSASL.14
42 |Monel-400 B165 ENiCu-7 AWSASL.11 ERNiCu-7 AWSASL.14
(UNS 4400)
43 |Inconel 600 B567 ENiCrFe-1 AWSASL.11 ERNiCrFe-5 AWSASL.14
(UNS 6600) B167 ENiCrFe-3 ERNiCr-3
Incinel 625 B444 ENiCrMo-3 AWSASL.11 ERNiCrMo-3 | AWSAbL.14
(UNS 6625)
44 |Hastelloy B-2 B619 ENiMo-7 AWSASL.11 ERNiMo-7 AWSASL.14
(UNS N10665) B622
Hastelloy C-276 B619 ENiCrMo-4 AWSASL.11 |ERNiCrMo-4 AWSASL.14
(UNS N10276) B622
45 |Alloy 800 B514-800, 800H ENiCrFe-2 AWSASL.11 ERNICr-3 AWSASL.14
B407-800, 800H ENiCrFe-3
Alloy 20Cb-3 B464 E320LR AWSASL.4 ER320LR AWSASL.9
(UNS8020)
Alloy 825 B423-825 - ERNiFeCr-1 AWSASL.14
Notes:
1. P. No.(Parent No.) : ASTM Sec. IX Grouping No.
2. Group No. : PNo.
3. F No.(Filler Metal No.) : No.
4. A No.(AnalysisNo.) : Material  Grouping.
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2.JIS
ROOT PASS FILLER PASS
P.NO PIPE FNO [ ANO | TRADE s F.NO B.NO TRADE
JIS(ASME) | ASME | ASME| NAME (ASME) ASME ASME NAME
SECIX|SECIX| (KOBE) SECIX | SECIX | (KOBE)
sGP D4316" 4 1 LBE2U D4301( ) 3 1 B17,B14
STPY41 (E7016) D4303( ) ® 1 TB24,TB44
STPG38 TIG 5 1 Tosso  |R4311(E6011) 3 1 KOBE6011
STPGA2 (TGS50 ) D4316(E7016) 4 1 LB26
Py | STS38,STSA2 TIG LB26
STPT38,STP2 | (Tess0 ) 6 1 TGS50 | D4316(E7016) 4 1 LBo7
STS49 TIG
STPT49 (TGss0 ) 6 1 TGS50 | D5016(E7016) 4 1 LB52
TIG DL5016-C-1
STPL39 (TGSIN ) 6 10 TGSIN (E8016.G) 4 10 NBIN
TIG DJ1216 CMA76
STPALZ | qgav )| © 2 TEM | E7016-A1) 4 2 CMB76
P3 TIG 4 3
B STPA20 (TGSCM ) 6 3 TGSCM (E8016.B1) CMBS86
AS Pt STPA22 TIG 5 3 TGSICM DT2316 4 3 CMA96
s STPA23 (TGSICM ) (E8016-B2) CMB96
TIG DT2416 4 4 CMA106
M STPA24 (TGS2CM 6 4 TGSCM (E9016-B3) CMB106
A DT2516
P%
T STPA25 TIG(ER502) 6 4 TGS5CM (E502.16) 4 4 CM5
E -
Flg STPA26 TIG(ER505) 6 5 TGSICM (E505.16) 4 5 CM9
SUS304TP D308 NC38
AL SUS30aHTP | Y308(ER308) 6 8 TGS308 (E308) 5 8 NCA308
D308 NC38L
N SUS304LPT | Y308L(ER308L)| 6 8 TGS308L (E308L) 5 8 NCA306L
o SUS321TP
SUS321HTP
A SUsaarTp | Y347(ER347) 6 8 TGS347 | D347(E347) 5 8 NC37
S SUS347HTP
M SUS316TP NC36
E| ps | susaieurp | Y3LB(ER316) 6 8 TGS316 | D316(E316) 5 8 NCA316
A SUS316LTP |Y316L(ER316L)| 6 8 TGS316L |D316L(E316L) 5 8 NC36L
N NC316L
N SUSB309STP | Y309(ER309) 6 8 TGS309 | D309(E309) 5 8 NC39
I NCA309
SUS310STP | Y310(ER310) 6 10 TGS310 | D310(E310) 5 9 NC30
SUS329JITP | Y309(ER309) 6 8 TGS309 | D309(E309) 8 8 NC309
NCA309
TIG DL5D16E3
P0B STPL46 (TGSIN ) 6 10 TGS3N (ETD16.G) 4 10 NB3N
TIG DNiCrFe-J1
(ERNiCrFe6) 43 i TGSTONT (ENiCrFe-1) 43 i NIC70A
DNiCrFe-2
PXUA STPL70 (ENiCrFe.2) 43 - NIC70S
Y 310(ER310) 6 10 TGS310 -
(ENiCrFe.3) 43 - NIC703A
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3.

ELECTRODE SELECTION CHART FOR WELDING DISSIMILAR METALS %23

20Cr-30| 18Cr-8Ni

18Cr-8N

il 18Cr-8Ni

18Cr-8Ni

17

12

Typeof - 18Cr-8Ni 7t09 2-14 1-1/4 | Carbon |Carbon
Ni Alloy| Type321 Type Type Chrome | Chrome ) 5 Cr-Mo ) )
steel 20 Ch-3| 8347 3161 Type 316 3041 Type 304 Ty Typed105 Cr-Mo Cr-Mo | Cr-Mo Moly Steel
E309
Cabon | INCO- |58 | S8 | Nco- | inco- | inco- | 420 | inco. [erosadleros.anl E7018 | E70is | E7ois | E7os
Steel | 182 E309 E7018-A1|E7018-A1| E6010 | E6010
182 182 | 182 | 182 | 182 182
E-320LR
E309 | E309 | E309 | E309 | E309 | E309 E309
c&rgon- INCO- | INCO-| INCO-| INCO- | INCO- | INCO- | E309 | INCO- |E7018-A1lE7018-A1 E;gig_ Q% E;gig:@% E;g}gﬁi
Y | 182 182 182 | 182 | 182 | 182 182
114 | E309 | E309 | E309 | E309 | E309 | E309 E309 E8018.52
Chrome| INCO- | INCO- | INCO-| INCO- | INCO- | INCO- | E309 | INCO- [E8018-B2[E8018-B2|" ) 2IE8018-B2
Moy | 182 182 182 | 182 | 182 | 182 182
oya | E309 | E300 | E300 | E309 | E309 | E309 E309
o] INCO- | INCO- | INCO-| INCO- | INCO- | INCO- | E309 | INCO- |E9018-B3|E9018-B3|EQ018-B3
182 182 182 | 182 | 182 | 182 182
scryp | E309 | E309 | Es0o | E309 | E309 | E309 E309 | gogp
U2 | INCO-| INCO- | INCO-| INCO- | INCO- | INCO- | E309 | INCO-| £202 | Es02
182 182 182 | 182 | 182 | 182 182
7109 | E309 | E309 | E309 | E309 | E309 | E309 E309
G| INCO- | INCO-| INCO- | INCO- | INCO- | INCO- | E309 | INCO-| ES05
182 182 182 | 182 | 182 | 182 182
1, | E309 | Es09 | Esoo | E309 | E309 | E309 Eﬁgg
Chame| INCO- | INCO- | INCO- | INCO- | INCO- | INCO- | E309 | 439
182 182 182 | 182 | 182 | 182
182
17 | E0LR
chrome | F30-R| E300 | E309 | E309 | E309 | E309 | E430
Type430
18 Cr-8Ni Eggg E308 | E308 | E308 | E308 | gog
Type304| oo0be| E347 | E316 | E316 | E308L
18 Cr-8Nil E308L | pong) | E308L | E308
Type | B3I6L | ‘gay7 | 316l | E316 | ES08L
304L | E320LR
18 Cr-8Ni| E309Mo| E308 | E316 | o
Type316| E316 | E316 | E316L
18TC;F')§Ni E316L | E316L | popc
Pe | E320LR| E347

18 Cr-8Ni
Type321| ES20LR| E347
&347

20 Cr-30
Ni Alloy [ E320LR
20 Cb-3

Notes:

1. Root passes of pipe welds made by other processes(o.g., GTAW or GMAW) should be performed with matching
composition filler metal.
2. Inthistable the electrode which islisted first is preferred except that for 18 Cr-8 Ni stainless steels welded to carbon

steels use INCO Inconel-182 for operating temperatures above 500

if it has sufficient corrosion resistance.

3. INCO Weld A or INCO-112 may be substituted for NCO-182 ; and EXX 15 or EXX16 may be substituted for EXX18.
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Unit : kg / Diarinch
TH’ K(Sch.)| PIPE SIZE 12’ 34 1 1.1/2° 2 2.1/2
TH K(mm) 1.65 1.65 1.65 1.65 1.65 211
5 TIG - 0.019 0.019 0.019 0.017 0.028
ARC - - - - - -
TOTAL - 0.019 0.019 0.019 0.017 0.028
TH K(mm) 211 211 2.77 2.77 2.77 3.05
10 TIG 0.028 0.024 0.031 0.028 0.026 0.036
ARC - - - - - -
TOTAL 0.028 0.024 0.031 0.028 0.026 0.036
TH K(mm) - - - - - -
TIG - - - - - -
20 ARC - - - - - -
TOTAL - - - - - -
TH K(mm) 2.77 2.87 3.38 3.68 391 5.16
0 TIG 0.040 0.033 0.036 0.037 0.038 0.012
ARC - - - - - 0.070
TOTAL 0.040 0.033 0.036 0.037 0.038 0.082
TH K(mm) 373 391 455 5.08 5.54 7.01
80 TIG 0.054 - 0.050 0.055 0.013 0.012
ARC - - - - 0.081 0.011
TOTAL 0.054 - 0.050 0.055 0.093 0.023
TH K(mm) 4.75 5.54 6.35 7.14 8.71 9.52
160 TIG 0.070 0.013 0.014 0.013 0.013 0.012
ARC - 0.080 0.087 0.100 0.155 0.174
TOTAL 0.070 0.093 0.101 0.113 0.167 0.186
TH K(mm) 7.47 7.82 9.09 10.16 11.07 14.02
XXS TIG 0.020 0.015 0.014 0.013 0.013 0.012
ARC 0.152 0.131 0.123 0.240 0.225 1.978
TOTAL 0.172 0.145 0.137 0.253 0.238 1.990
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Unit : kg / Diarinch

TH’ K(Sch.)| PIPE SIZE 3 312 4 5 6" g
TH K(mm) 211 211 211 277 277 2.77
. TIG 0.029 0.028 0.028 0.034 0.033 0.018
ARC - - - - - -
TOTAL 0.029 0.028 0.028 0.034 0.033 0.018
TH K(mm) 3.05 3.05 3.05 3.40 3.40 3.76
" TIG 0.039 0.038 0.037 0.040 0.051 0.055
ARC - - - - - -
TOTAL 0.039 0.038 0.037 0.040 0.051 0.055
TH K(mm) - - - - - 6.35
TIG - - - - - 0.017
2 ARC - - - - - -
TOTAL - - - - - 0.017
TH K(mm) 5.49 5.74 6.02 6.55 711 8.18
0 TIG 0.012 0.012 0.019 0.018 0.017 0.017
ARC 0.081 0.082 0.073 0.086 0.121 0.145
TOTAL 0.093 0.094 0.091 0.105 0.138 0.162
TH K(mm) - - - - - 10.31
- TIG - - - - - 0.038
ARC - - - - - 0.203
TOTAL - - - - - 0.241
TH K(mm) 7.62 8.08 8.56 952 10.97 12.70
&0 TIG 0.012 0.012 0.019 0.018 0.017 0.016
ARC 0.126 0.134 0.134 0.158 0.235 0.279
TOTAL 0.138 0.146 0.152 0.176 0.252 0.296
TH K(mm) - - - - - 15.06
100 TIG - - - - - 0.016
ARC - - - - - 0.366
TOTAL - - - - - 0.382
TH K(mm) - - 11.13 12.70 14.27 18.24
120 TIG - - 0.019 0.015 0.016 0.015
ARC - - 0.204 0.290 0.345 0.457
TOTAL - - 0.223 0.305 0.361 0.472
TH K(mm) - - - - - 20.62
TIG - - - - - 0.015
140 ARC - - - - - 0.502
TOTAL - - - - - 0.517
TH K(mm) 11.13 - 13.49 15.87 18.24 23.01
160 TIG 0.012 - 0.019 0.015 0.015 0.015
ARC 0.194 - 0.282 0.412 0.513 0.732
TOTAL 0.206 - 0.301 0.427 0.528 0.747
TH K(mm) 7.62 - 8.56 952 10.97 12.70
TIG - - - - - -
XS ARC - - - - - -
TOTAL - - - - - -
TH K(mm) 15.24 16.15 17.12 19.05 21.95 22.22
WXS TIG 0.012 0.012 0.019 0.015 0.014 0.015
ARC 0.360 0.400 0.423 0.452 0.698 0.649
TOTAL 0.373 0.412 0.441 0.467 0.712 0.663
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Unit : kg / Diarinch

TH’ K(Sch.)| PIPE SIZE 10" 12’ 14’ 16" 18’ 20"
TH K(mm) 3.40 4.19 3.9 4.19 419 478
c TIG 050 0.011 - - - -
ARC - 0.065 - - - -
TOTAL 0.050 0.076 - - - -
TH K(mm) 4.19 457 6.35 6.35 6.35 6.35
0 TIG 0.011 0.011 0.010 0.010 0.016 0.016
ARC 0.066 0.072 0.102 0.102 0.074 0.094
TOTAL 0.077 0.083 0.112 0.112 0.090 0.110
TH K(mm) 6.35 6.35 7.92 7.92 7.92 952
0 TIG 0.011 0.011 0.010 0.010 0.016 0.016
ARC 0.070 0.108 0.113 0.137 0.129 0.168
TOTAL 0.081 0.119 0.123 0.147 0.145 0.184
TH K(mm) 9.27 10.31 11.13 12.70 14.27 15.06
0 TIG 0.017 0.017 0.016 0.010 0.016 0.016
ARC 0.173 0.199 0.210 0.266 0.347 0.339
TOTAL 0.189 0.216 0.225 0.276 0.362 0.355
TH K(mm) - - 15.06 16.66 19.05 20.62
& TIG 0.016 0.016 0.015 0.015 0.015 0.015
ARC 0.578 0.330 0.336 0.336 0.540 0.563
TOTAL 0.295 0.347 0.351 0.352 0.556 0.579
TH K(mm) 15.06 17.45 19.05 21.41 23.80 26.19
&0 TIG 0.016 0.016 0.015 0.015 0.015 0.015
ARC 0.864 0.337 0.493 0.644 0.770 0.848
TOTAL 0.881 0.353 0.508 0.659 0.785 0.862
TH K(mm) 18.24 21.41 23.80 26.19 29.36 32.54
100 TIG 0.016 0.016 0.015 0.015 0.015 0.015
ARC 0.494 0.639 0.719 0.739 1.096 1.193
TOTAL 0.510 0.654 0.734 0.754 1.111 1.207
TH K(mm) 21.41 25.40 27.76 30.94 34.92 38.10
120 TIG 0.015 0.015 0.014 0.015 0.014 0.014
ARC 0.647 0.779 0.855 1.094 1.338 1.563
TOTAL 0.662 0.794 0.869 1.108 1.352 1577
TH K(mm) 25.40 28.57 3175 36.53 39.67 44.45
140 TIG 0.015 0.015 0.014 0.014 0.014 0.014
ARC 0.688 0.954 1.157 1.450 1.679 2.054
TOTAL 0.703 0.969 1.170 1.463 1.693 2.068
TH K(mm) 28.57 33.32 35.71 40.46 45.24 49.99
160 TIG 0.014 0.014 0.014 0.013 0.014 0.013
ARC 0.966 1.370 1.396 1.742 2.123 2.534
TOTAL 0.980 1.384 1.409 1.755 2.137 2.547
TH K(mm) 12.70 12.70 12.70 12.70 12.70 12.70
XS TIG - - 0.016 0.010 0.015 -
ARC - - 0.258 0.266 0.261 -
TOTAL - - 0.274 0.276 0.276 -
TH K(mm) 25.40 25.40 - - - -
TIG - - - - - -
XXS e - - - - - -
TOTAL - - - - - -
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Unit : kg / Diarinch
TH’ K(Sch.)| PIPE SIZE 24" 28" 30" 32" 34" 36" 42’
TH K(mm) 5.54 - 6.35 - - - -
TIG - - - - - - -
> ARC - - - - - - -
TOTAL - - - - - - -
TH K(mm) 6.35 7.92 7.92 7.92 7.92 7.92 -
10 TIG 0.016 0.016 0.016 0.016 0.016 0.016 -
ARC 0.094 0.129 0.126 0.129 0.129 0.129 -
TOTAL 0.110 0.145 0.143 0.145 0.145 0.145 -
TH K(mm) 9.52 12.70 12.70 12.70 12.70 12.70 -
20 TIG 0.016 0.016 0.016 0.016 0.016 0.016 0.016
ARC 0.168 0.537 0.258 0.258 0.258 0.258 0.016
TOTAL 0.184 0.553 0.274 0.274 0.274 0.274 0.032
TH K(mm) 17.45 - - 17.48 17.48 19.05 -
TIG 0.016 - 0.021 0.016 0.016 0.016 0.016
40 ARC 0431 - 0.495 0.429 0.429 0.496 0.499
TOTAL 0.446 - 0.516 0.445 0.445 0.512 0.514
TH K(mm) 24.59 - - - - - -
0 TIG 0.015 - - - - - -
ARC 0.753 - - - - - -
TOTAL 0.768 - - - - - -
TH’ K(mm) 30.94 - - - - - -
80 TIG 0.015 - - - - - -
ARC 1.093 - - - - - -
TOTAL 1.108 - - - - - -
TH' K(mm) 38.89 - - - - - -
TIG 0.015 - - - - - -
100 ARC 1.626 - - - - - -
TOTAL 1.641 - - - - - -
TH K(mm) 46.02 - - - - - -
120 TIG 0.014 - - - - - -
ARC 2.179 - - - - - -
TOTAL 2.193 - - - - - -
TH K(mm) 52.37 19.10 - 19.10 19.10 - -
140 TIG 0.014 0.016 - 0.016 0.016 - -
ARC 2.755 0.492 - 0.492 0.492 - -
TOTAL 2.769 0.507 - 0.507 0.507 - -
TH K(mm) 59.51 - 25.40 25.40 25.40 25.40 25.40
TIG 0.013 - 0.016 0.016 0.016 0.016 0.016
160 ARC 3.527 - 0.781 0.750 0.781 0.781 0.856
TOTAL 3.540 - 0.797 0.765 0.797 0.797 0.872
TH K(mm) - - 28.58 28.58 25.58 25.58 25.58
XS TIG - - 0.015 0.015 0.015 0.016 0.016
ARC - - 0.954 0.974 0.953 0.953 1.142
TOTAL - - 0.969 0.990 0.969 0.969 1.158
TH’ K(mm) - - - - - - 38.10
TIG - - - - - - 0.015
XXS ARC - - - - - - 1.562
TOTAL - - - - - - 1577
Note : loss 55%
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Letter Welding and Letter Welding and
Designation allied processes Designation allied processes
AAC - - - e e e air carbon arc cutting L I induction brazing
AAW - - oo air acetylene welding INS ---cmcmmmmieeeieceaanes iron soldering
ABD ---mmm e e adhesive bonding IRB ------cmmmmmm e infrared brazing
) = 3 arc brazing IRS -----mmmmmm e - infrared soldering
AC - m s e e arc cutting I induction soldering
AHW ---coooo oo atomic hydrogen welding IW --memmm e induction welding
AOC - -mmmmmmmmme e oxygen arc cutting LBC ----mmmmmmm e - laser beam cutting
AW - mm e e e e e arc welding LBW ------commmemema oo - laser beam welding
2 brazing LOC --------mmmmem e o oxygen lance cutting
2 = block brazing MAC ------mmmmm e - - metal arc cutting
BMAW - ---comomaoaoo bare metal arc welding OAW -------ommmmm oo - oxyacetylene welding
CAC - mmmmmmmmm e - carbon arc cutting OC ----mmmmmmi e oxygen cutting
CAW - - - mmmmm e me e e e e e carbon arc welding OFC ----mmmmmm e o oxyfuel gas cutting
CAW-G ---------mmmm - - gas carbon arc welding OFC-A ----mmmmeem e - - oxyacetylene cutting
CAW-S ----------nn shielded carbon arc welding OFC-H --------------- oxyhydrogen cutting
CAW-T --ccmmeeee e oo twin carbon arc welding OFC-N -------miamoo - oxynatural gas cutting
CW mecemmeieiaieeeeee e cold welding OFCP ------mmmmmmea o oXxypropane cutting
10 = dip brazing OFW - --iiiiieeaa o oxyfuel gas welding
[0 = = diffusion brazing OHW - ---mimmmaa oo - oxyhydrogen welding
] diffusion welding PAC ------ccccmcncnanans plasma arc cutting
DS ---mmmm - dip soldering PAW -----mcmmcnaaaaenns plasma arc welding
EASP - - -mcmmmmm e electric arc spraying PEW ------mmmmmiiiaa - - percussion welding
EBC --------mmmmmmmmm - electron beam cutting PGW - ----imiimmamm - pressure gas welding
EBW ---ccmcmmmmmmeeee o electron beam welding POC --------ommmmm e - - metal power cutting
ESW --cmmmmmmmmmm oo electroslag welding PSP - --meim i plasma spraying
EXB --c-cmcmmmmmm e eee e explosion welding I resistance soldering
= furnace brazing RPW - ---emmmie e projection welding
FCAW - - ---cm i mmmm oo - - flux cored arc welding RS --------mmmmmea - - - resistance soldering
FCAW-EG ------ flux cored arc welding-electrogas RSEW --------------- resistance seam welding
= T flow brazing RSW -----mcmmeioa - resistance spot welding
FLOW - - - mm e e e e - flow welding ROW - --mmmm i i - roll welding
= = flame spraying RW ----ccmeimeainannn. resistance welding
FOC ---mmmmmmmmmeeme e o - chemical flux cutting S e soldering
FOW - - cmmmmm e e e e e e forge welding SAW - ----mmmma o submerged arc welding
= friction welding SAW-S ------------ series submerged arc welding
FS mmmmme e furnace soldering SMAC ------------- shielded metal arc cutting
= flash welding SMAW  ------------ shielded metal arc welding
GMAC - ---mmmmemeee oo gas metal arc cutting SSW ----cccicccneeanns solid state welding
GMAW - - - e i mme i - gas metal arc welding SW - - m e stud arc welding
GMAW-EG ------- gas metal arc welding-electrogas L= B I torch brazing
GMAW-P -------- gas metal arc welding-pulsed arc TC - mmm e thermal cutting
GMAW-S - --------- oo gas metal arc welding- TCAB ---------mmmm - twin carbon arc brazing
short circuiting arc THSP - - - - - emm e e - - thermal spraying
GTAC ------ - mm e m - gas tungsten arc cutting TS - -mmmmm e torch soldering
GTAW ------mmmm oo - - gas tungsten arc welding TW mmmm e m e thermit welding
GTAW-P ----- gas tungsten arc welding — pulsed arc USW - - - mi e mm e i e m oo - - ultrasonic welding
HFRW - ------ high frequency resistance welding UW o i e upset welding
HPW - - - - - - - oo oo oo o o hot pressure welding WS -------cimmei oo wave soldering
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5.5 SPECIFICATION FOR ELECTRODE

PROCEDURE DATE: DEC,, 1995

1. All Welding shall be by a Metal-Arc Process

2. Welding Eletrodes shall be asfollows::

1) Covered eletrodes shall be in accordance with the follows:

Material Specification Classification
Carbon Steel AWSA-5.1, ASME SFA-5.1 E 70XX
Carbon - 1/2%Mo AWSA-5.5 ASME SFA-5.5 E 7010-A1 or 701-Al

1%Cr - 1/2%Mo

1 1/4%Cr - 1/2%Mo
2 1/4%Cr - 1%Mo
3%Cr - 1%Mo

AWSA-55, ASME SFA-5.5
AWSA-55, ASME SFA-5.5
AWSA-5.5, ASME SFA-5.5
AWSA-5.4, ASME SFA-5.4

E 80XX-B2 or B2L
E 80XX-B2 or B2L
E 90XX-B3 or B3L
E 502X X

5%Cr - 1/2%Mo AWSA-5.4, ASME SFA-5.4 E 502X X
7%Cr - 1/2%Mo AWSA-5.4, ASME SFA-5.4 E7 Cr XX
9%Cr - 1%Mo AWSA-5.4, ASME SFA-5.4 E 505X X

2 1/4% Ni AWSA-5.5 ASME SFA-5.5 E 80XX-C1
3 /2% Ni AWSA-5.5 ASME SFA-5.5 E 80X X-C2
Type 304 or 304H AWSA-5.4, ASME SFA-5.4 E 308X X
Type 304L AWSA-5.4, ASME SFA-5.4 E 308LXX
Type 309 AWSA-5.4, ASME SFA-5.4 E 309X X
Type 310 AWSA-5.4, ASME SFA-5.4 E 310XX
Type 316 or 316H AWSA-5.4, ASME SFA-5.4 E 316X X
Type 316L AWSA-5.4, ASME SFA-5.4 E 316LXX
Type 317 AWSA-5.4, ASME SFA-5.4 E 317XX
Type 317L AWSA-5.4, ASME SFA-5.4 E 317XX (%Carbon shall be 0.04 max.)
Type 321 or 321H AWSA-5.4, ASME SFA-5.4 E 347X X
Type 337 or 347H AWSA-5.4, ASME SFA-5.4 E 347X X

* Elctrode coatings designed XX above may be 15, 16 or 18.

Coated electrodes shall be thoroughly dried prior to use.

2) Bareelectrodes(for inert gas and submerged arc welding) shall be in accordance with the following.

Material Specification Classification
Carbon Steel AWSA-5.17, ASME SFA-5.17  ER 502

3%Cr - 1%Mo AWSA-5.9, ASME SFA-5.9 ER 502

5%Cr - 1/2%Mo AWSA-5.9, ASME SFA-5.9 ER 308

Type 304 or 304H AWSA-5.9, ASME SFA-5.9 ER 308L
Type 304L AWSA-5.9, ASME SFA-5.9 ER 309

Type 309 AWSA-5.9, ASME SFA-5.9 ER 310

Type 310 AWSA-5.9, ASME SFA-5.9 ER 316

Type 316 or 316H AWSA-5.9, ASME SFA-5.9 ER 316L
Type 316L AWSA-5.9, ASME SFA-5.9 ER 317

Type 317 AWSA-5.9, ASME SFA-5.9 ER 317

Type 317L AWSA-5.9, ASME SFA-5.9 ER 317 (%Carbon shall be 0.03 max.)
Type 321 or 321H AWSA-5.9, ASME SFA-5.9 ER 321 or 327
Type 337 or 347H AWSA-5.9, ASME SFA-5.9 ER 347

* Permanently welded-in back-up strips shall not be used.
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3. References(L atest Edition)

1) Petroleum Refinery Piping Code(ANSI B 31.3), asection of the American National Standard Code for Pressure piping.

2) AWSA-5.1, ASME SFA-5.1, Specification for Mild steel Covered Arc-Welding Electrodes.

3) AWS A-5.4, ASME SFA-5.4, Specification for Corrosion-Resisting Chromium and Chromium-Nickel Steel Covered
Welding Electrodes.

4) AWSA-5.5, ASME SFA-5.5, Specification for Low-Alloy Steel Covered Arc-Welding el ectrodes.

5) AWS A-5.9, ASME SFA-5.9, Specification for Corrosion-Resisting Chromium and Chromium-Nickel Steel Welding
Rods and Bare Electrodes.

6) AWS A-5.17, ASME SFA-5.17, Specification for Bare Mild Steel Electrodes and Fluges for Submerged Arc-Welding.

7) Pipefabrication Institute Standard ES-24, Pipe Bending Tolerance Minimum Bending Radii-Minimum Tangents.

4. AWSFiller Metal Specifications and Related Documents

AWS .

Designation Title

A 5.01 Filler Procurement Guidelines

A5.1 Specification for Carbon Steel Electrodes for shielded Metal Arc Welding

Ab5.2 Specification for Carbon and Low Alloy steel Rods for Oxyfuel Gas Welding

A 53 Specification for Aluminum and Aluminum Alloy Electrodes for Shielded Metal Arc Welding
A54 Specification for Stainless Steel Welding Electrodes for Shielded Metal Arc Welding

A55 Specification for Low Alloy Steel Covered Arc Welding Electrodes

A 5.6 Specification for Covered Copper and Copper Alloy Arc Welding Electrodes

A 5.7 Specification for Copper and Copper Alloy Bare Welding Rods and Electrodes

A 5.8 Specification for Filler Metals for Brazing and Braze Welding

A 5.9 Specification for Bare Stainless Steel Welding Electrodes and Rods

A 5.10 Specification for Bare Aluminum and Aluminum Alloy Welding Electrodes and Rods

A 511 Specification for Nickel and Nickel Alloy Welding Electrodes for Shielded Metal Arc Welding
A5.12 Specification for Tungsten and Tungsten Alloy Electrodes for Arc Welding and Cutting
A5.13 Specification for Solid Surfacing Welding Rods and Electrodes

A5.14 Specification for Nickel and Nickel Alloy Bare Welding Electrodes and Rods

A5.15 Specification for Welding Electrodes and Rods for Cast Iron

A5.16 Specification for Titanium and Titanium Alloy Welding Electrodes and Rods

A 517 Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding

A 5.18 Specification for Carbon Steel Filler Metals for Gas Shielded Arc Welding

A 5.19 Specification for Magnesium Alloy Welding Electrodes and Rods

A 5.20 Specification for Carbon Steel Electrodes for Flux Cored Arc welding

A5.21 Specification for Composite Surfacing Welding Rods and Electrodes

A5.22 Specification for Flux Cored Corrosion-Resisting Chromium and Chromium-Nickel Steel Electrodes
A 5.23 Specification for Low Alloy Steel Electrodes and Fluxes for Submerged Arc Welding
A5.24 Specification for Zirconium and Zirconium Alloy Welding Electrodes and Rods

A5.25 Specification for Carbon and Low Alloy Steel Electrodes and Fluxes for Electrodes Welding
A 5.26 Specification for Carbon and Low Alloy Steel Electrodes and Electrogas Welding

A 5.27 Specification for Copper and Copper Alloy Rods for Oxyfuel Gas Welding

A 5.28 Specification for Low Alloy Steel Filler Metals for Gas Shielded Arc Welding

A 5.29 Specification for Low Alloy Steel Electrodes for Flux Cored Arc Welding

A5.30 Specification for Consumable Inserts

A 531 Specification for Fluxes for Brazing and Braze Welding
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1.
AWS JIS KS
- D4303 E4303
- D4303 E4303
E6010 - -
E6011 D4311 E4311
E6013 D4313 E4313 (LOW FUME)
E6013 D4313 E4313 ,
E6019 D4301 E4301
E6027 D4327 E4327 (LOW FUME)
E7014 D4313 E4313 ,
E7016 D4316 E4316
E7016 D4316 E4316
E7024 D4324 E4324
2.
AWS JIs KS
- DA5026-W - 50
E7016 D5016 D5016 50
E7016 D5016 D5016 50 (LOW FUME)
E7016 D5016 D5016
E7016 D5316 D5316 55
E7016-G DL5016-4AP0 - 50
E7016-G DL5016-6A1 - 50
E7018 D5016 D5016 50
E7018-1 D5016 - 50
E7018-W1 - - 50
E7028 D5026 D5026 50 ( )
E7048 D5016 D5016 50
E8016-G D5316 D5316 60
E8018-G D5826 - 60
E8018-W2 - - 60
E9016-G D5816 D5816 60
E9018-M - - 60
E10016-G D7016 - 70
E11016-G D8016 - 80
3.
AWS JIS KS
ENi-C | DFCNi EGC Ni Ni
ENiFe-Cl DFCNiFe EGC NiFe Ni-Fe
Est DFCFe EGC-Fe
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4, ( , )
AWS JIS
E7010-A1 - 0.5%Mo
E7016-A1 DT1216 0.5%Mo
E7018-A1 - 0.5%Mo
E8016-B1 - 0.5%Cr-0.5%Mo
E8016-B2 DT2316 1.25%Cr-0.5%Mo
E8016-B5 - 0.5%Cr-1%Mo
E8016-C1 DL5016-6AP2 2.5%Ni
E8016-C2 DL5016-6P3 3.25%Ni
E8016-C3 DL5016-4A1 60 1%Ni
E8018-B2 DT2318 1.25%Cr-0.5%Mo
E8018-C1 - 2.5%Ni
E8018-C3 DL5026-4A1 60 1%Ni
E9016-B3 DT2416 2.25%Cr-1%Mo
E9018-B3 DT2418 2.25%Cr-1%Mo
E11018M - 80
5.
AWS JIS
- DF2A-250-R (
- DF2A-350-R
- DF2A-300-B
- DF2A-400-B
- DF2A-450-B
- DF2B-500-B
- DF2B-600-B
- DF3C-600-B
- DFCrA-600-BR
- DFMA-250-B
6. Ni
AWS JIS KS
EniCrFe-4 DNiCrFe-2-16 DNiCrFe-4 , 9%Ni
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7.
AWS JIs
ER100S-1 - 70
ER308 Y308
18%Cr-12%Ni-2%M o
ER308L Y 308L
ER308 Y308 18%Cr-8%Ni
ER308L Y 308L 18%Cr-8%Ni
ER309 Y 309 229%Cr-12%Ni
0, _ 0, I 0, -QO0, i
ER300L \300L 2296Cr-12%Ni , 18%Cr-8%Ni
0, - 0, 1
ER309 Y309 22%Cr-12%Ni ,
0, - 0, I 0, -Q0, i
ER300L v 300L 2296Cr-12%Ni , 18%Cr-8%Ni
ER310 Y310 25%Cr-20%Ni
ER310 Y310 25%Cr-20%Ni
ER316 Y316
18%Cr-12%Ni-2%M o
ER316L Y316L
ER316 Y316 18%Cr-12%Ni-Mo , 18%Cr-12%Ni-Mo ,
ER316L Y 316L 18%Cr-12%Ni
ER70S-G - 50
ER70S-6 - 50
8.CO, Wire
AWS JIS
ER70S-6 YGW12 50
ER70S-G YGW11
ER70S-3 YGW16
ER70S-G YGW15
ER80S-G YGW21 55
0. -
AWS JIS KS
A5.2 73201 D7005 ,
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10.
AWS JIs
E71T-1 YFW-C50DR
E71T-1 YFW-C502R 50
E71T-1, E71T-9 YFW-C502R
E71T-1M YFW-A502R 50
E70T-1 Y FW-C50DM 50
E71T-5MJ YFW-A502B 50
E70C-6M YFW-A50DM 50 ( )
E70T-1 Y FW-C50DM 50 (Temdem )
EG70T-2 YFEG-22C 50
E71T-5 Y FW-C502B 50
E70C-3C Y FW-C50DM 50
- YFA-50W 50
E81T1-W2 YFA-58W 60
E81T1-Nil Y FW-C602R 60
E81T1-NilM . ( )
E81T1-K2 YFL-C506R 60
ES1T1-K2M YFL-A506R
E80C-G YFICM-G 1.25%Cr-0.5%Mo
E308LT1-1/-4 YF308LC ( ) 18%Cr-8%Ni
E309LT1-1/-4 YF309LC ( ) 22%Cr-12%Ni
E309LTO-G YF309LG ( ) 22%Cr-12%Ni
E309LMoT1-1/-4 YF309MoLC , Clad , Overlay
E316LT1-1/-4 YF316LC ( ) 18%Cr-12%Ni-2%Mo
E317LT1-1/-4 YF317LC 19%Cr-13%Ni-3%Mo
E347T1-1/-4 YF347C 18%Cr-8%Ni-Nb
E308LTO-1/-4 YF308LC 18%Cr-8%Ni
E309LTO-1/-4 YF309LC ( ) 22%Cr-12%Ni ( )
E309LMoTO-1/-4 YF309MoLC , Clad , Overlay
E316LTO-1/-4 YF316LC 18%Cr-12%Ni-2%Mo
E409T0-G - SUS409
E430T0-G YF430G SUS430
- - SUS436
- - SUS409,430,436,439
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11.
AWS JIS KS
E308-16 D308-16 D308-16 18%Cr-8%Ni
E308L-16 | D308L-16 | D308L-16 18%Cr-8%Ni
E308Mo-16 - D308Mo-16 | 18%Cr-8%Ni-2.5%Mo
E309-16 D309-16 D309-16 22%Cr-12%Ni
E309L-16 D309L-16 D309L-16 22%Cr-12%Ni
E309Mo0-16 D309Mo-16 D309Mo-16 22%Cr-12%Ni-2.5%Mo
E309MoL-16 | D309MoL-16 | D309MoL-16 22%Cr-12%Ni-2.5%Mo
E310-15 D310-15 D310-15 25%Cr-20%Ni
E316-16 D316-16 D316-16 18%Cr-1296Ni-Mo
E317-16 D317-16 D317-16 18%Cr-12%Ni-3.5%Mo
E317L-16 D317L-16 D317L-16 18%Cr-12%Ni-3.5%Mo
E347-16 D347-16 D347-16 STS347, 321
D312-16 D312-16 D312-16 STS312 , ( )
D316L-16 D316L-16 D316L-16 18%Cr-12%Ni-Mo
12
AWS JIS
F7A(P)4-EL8 S502-H ,
F7A(P)6-EM 12K S502-H , ,
F7A(P)8-EH14 S502-H
F7A(P)2-EL8 S502-H : :
F7A(P)4-EH14 S502-H ,
F7A(P)8-EH14 S502-H ,
F7A(P)6-EH14 S502-H ,
F7A(P)Z-EH14 S502-H ,
F7A(P)0-EL8 S502-H
F7A(P)8-EH14 S502-H
F7A(P)2-EH14 S502-H , ,
F8A(P)4-EH14 - 60
FSA(P)4-EA3-G S501-H
- FSS-B1/Y S308(L) 18%Cr-8%Ni
- FSS-B1/Y S309(L) 22%Cr-12%Ni
- FSS-B1/Y S316(L) 18%Cr-12%Ni-2%Mo
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5. CONSTRUCTION REV. 1(0CT, 2002)
PIPING DISCIPLINE i PAGE:1 OF 2
PROCEDURE 5.7 REINFORCING PAD DETAIL DATE - DEC. 1995
)i : D
D 1';._'__
REVELS45° MIN, ./
DETALL A’ ﬁ'.‘ VO.TI'H % %
? : 2mm MIN, | Eg
/
DETAIL A’
“SEENOTES
FULL ENCIRCLEMENT REINFORCING PAD
D " D
D
B 07T wrg;mm
DT &' /:)\/_/_._Th [ 14 NI
\ VENT HOLE A
& ; SEE
/ : 2mm MIN.
3mm 1.4Th

™

/ AN

2mm MIN.
Imm

3. WELD PROCEDURE SHALL CONFORM TO
LCS-L001. PIPE TO PIPE WELD TO BB
COMPLETELD BEFORE KEIN. PAD
'WELD IS STARTED,

DETALL "B
REINFORCING PAD
QGENERAL NQTES 4, A VENT HOLE, TAPPHED 3/8" NPT,
SHALIL BE PROVIDED IN EACHPAD,
PRIOR TO INSTALLATION,.
1. REINFORCING PADS SHALL BE USED BY HOLE TO BE AT THE SIDE AND NOT
STRESS ANALYSIS REQUIREMENT. AT THE CROTCH, AFTER TIGHTNESS
TESTINQ. THE VENT HOLE SHALL
BE PLUGOED WITH STIFF GREASE.
2, REINFORCING PADS SHALL BE FABRICATED
'WITH THE SAME MATERIAL AND THICKNESS 5, THE NOTATION AND SYMBOLS USED
OF SERVICE MIPE (HEADER PIPE). ON THIS DWG ARE ABFOLLOWS;

t¢ : 0.7Tb BUT NOT LESS THAN

Tb : ACTUAL THICKNESS OF BRANCH
WALL LESS CORROBION ALLOWAN-

Th ; ACTUAL THICKNEES OF HEADER
EJFA%iDALSDNMNALm
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PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK LDP-L501

REV. 1 (OCT, 2002)
5. CONSTRUCTION PAGE: 2 OF 2

5.7 REINFORCING PAD DETAIL DATE - DEC. 1995

— SECTION X-"X'

45° BRANCH FULL ENCIRCLEMENT REINFORCING PAD

0.7D MD___LED__I

DBTAIL B ‘

>,\ VENT HOLE VENT HOLES
E SHE NOTE4

N
\
T

/7

/
LT SECTION 'Y"Y'

45° BRANCH REINFORCING PAD

Th or Emm MIN.

3
07Th
BEVELAS® / 'WHERE SHAPES OF CONTOUR
~ CAUSES FARRICATION PROBLEM
A& THE BRANCH STUBMAY BE
CUT AWAY AND BUILT UP
§ WITHWELD TO THE PROFILE
EE 3Tb | 2mmMIN. SHOWN.
L ar 3mm MAX.
20mm MIN.
DETAILL C’
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REV. 1 (OCT, 2002)
5. CONSTRUCTION
PIPING DISCIFLINE PAGE:1 OF 2

PROCEDURE 5.8 SLEEVED PIPING FOR ROAD CROSSING | pATE - DEC. 1995

45 ORsp*

FDR UNHINSULATEDR
| LINESONLY SEEFFING G. A |

o SRS
N S s

-

1|

SBAL (TYT)

e - _ROADCROSSING TYPE"B"
(APYROX )

SEAL (TYT) l SFEPIPING G.A.

SEE DETAIL "C"

3 Quality Speed Trust
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PIPING DISCIPLINE
PROCEDURE

PIPING HANDBOOK
5. CONSTRUCTION

5.8 SLEEVED PIPING FOR ROAD CROSSING

LDP-L501
REV. 1 (OCT, 2002)
PAGE:2 OF 2

DATE : DEC. 1995

1L0GS, ON 3000 I
COMMON FITCH (TYFE)
CIRCTE
b —
— )
- 1 =0
LT |
STRELELERVE  pyer 1 g
SEE DETALE "F*
— GUBSET
HETWEEN LUGH
END SECTION "E-E* # AB BHOWN
SEE ALSO DETALE " rorpa s~
mmwm*‘ TART SECTION
ANTI-CORROSICN MEE ‘ﬂ%:l
WRAPFING .
WRAFMNG FOR UNANSULATED
FINISEFS TIGHT LINBONLY g E[H: %
ABAINST SEAL -8FE NOTE4- REVERSERLAN
A8 THIES DETAIL FCR LINB SIZE J'NB &
N \ [ R ABOVE ONLY.
O %/ /O DETAIL "F*
) %
—NE SPACER LUGS {REF. DETAIL"S" &NOTEL}
| {s) CLEARANCE OF SPACER LUG
' RLREVERZENS. RADIAL CLEARANCE
DETAILL *C" - 6mm
ALSONOTE & -6 Nom
18" & DVER 15mm
O ) () THICKNESN /L ENCITH OF SPACER LUG
( — — O UN-INSULATED LINE INSULATHI} LINB
DIMENSIONS LINE g JRN <) g oG
Y — E%ﬂmmmgrfﬂl AZE |THECKNESS | LENGTH | THICKNESS | LENGTH
3 NR t mm ey t o R om
/ a 4" [ s B 100
s - 10" E 15 10 15
SECTEIN "A-A" 12%- 1 10 100 15 175
1.4 15 (25 15 200
NOTES

1. BPACER LGS (REF. DETAIL "8"); - HEIGHT OF SUFPORT LTMG(h) TO AE MADE TO GIVE RATHAL CLEARANCE RETWEEN LD,
OF SLEBVE & MITCH CIRCLE 0. OF LUGE AS FER THE ABOVE TABLE.
2, U-SEALS FITTED TO INSULATED LINES; -

A)YTO ACHIEVE A WATERTKGHT FOINT BETWEEN U-SEAL & THE OUTER SURFACE OF THE INSULA TION BHEA THING WHE™H 19
OF CORRUOATED FORM, A NON SETTING MASTIC IS TO BE APPLIED.

B) WEERE THE OD OF THE INSULATHIN IS LESS THAN THE MINIMUM SIZE ACCEPTABLE TC MATE PROFERLY WITE THE U-SEAL,
THE DIFFERENCE IS TO BE MADE UF WITH LAYERS OF HESSIAN REINFORCED BITUMEN FELT & MADE WATERTIGHT WITH

THE AFPLICATION OF A NON-SBTTING MASTIC.
3. CASING SEALS TO HE ORDERED AS SPLIT £SCARFED TYPE. (THI TYPB ALLOWS BOR FITTING AFTER MIPELING HAS REEN INSTALLED)

4. ANTI-CORROSION MIF'E WRAPFING IS REFERRED TO SPECIFICATION. ( L.CS - 1011 ).

5. BOURRIED FIPES TD HE DESIGNED & INSTALLED ACCORDING TO AFL-R.I.1102 "RECOMMENDED PRACTICE FOR LIGHTID FETRCLEDM
FPELINES CROSSING RATLROADS & HIGHWAYA."

6. LONGITUDINAL MOVEMENT (&) OF FIPE LINE THROUGH SI.EEVE SHOULD NOT EXCEEINR)-SEE DETAIL "C*-HOWEVER LINE MOVEMENTS
CF TP TO 2 X R CAN BE ACCOMMODATED BY FTITING THE SEALS BEXTENDED IN ONE DIRECTION IN THE COLD CONDITION.

350

Quality Speed Trust



@ LcEscC PIPING HANDBOOK LDP-L50!

REV. 1 (OCT, 2002)
5. CONSTRUCTION
PIPING DISCIFLINE PAGE:1 OF 1

PROCEDURE 5.9 PIPE FABRICATION TOLERANCES | pATE: DEC, 1995

IA"

e

4_‘

—— END PREPARATION FOR WELD
SHALL NOT DEVIATE FROM
INDICATED POSITION BY MORE
THAN 1/32" (1.0mm) ACROSS
THE LAND FOR INERT GAS WELD
JOINTS OR 3/32" (3.0mm} FOR
OTHER JOINTS

HAH

FLATTENING OF BEND
8% MAX. OF QUTSIDE DIAMETER FOR INTERNAL PRESSURE
3% MAX. OF OUTSIDE DIAMETER FOR EXTERNAL PRESSURE

TOLERANCE$ ON DIMENSIONS WHICH DO
NOT INCLUDE FIPE SEGMENTS ARE TO
HE BASED ON ANSI SPECIFICATIEONS FOR
FITTINGS OR FLANGES INVOLVED

"AI

HAI

N
—

— f —+ ): 4+
L AP \
E{' | SECTION X-X
ALIGNMENT OF FACINGS OR
4+ ENDS SHALL NOT DEVIATE

FROM THE INDICATED

W . 3 POSITION MEASURED ACROSS

o » ANY DIAMETER MORE THAN 0.5%

X

immnmm:mmm "A":+ 32mm

*REFER TO LCS-L015, ATTACHMENT #1,
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5. CONSTRUCTION
PIPING DISCIPLINE PAGE:1 OF 2

PROCEDURE 5.10 TOLERANCES FOR VESSEL DATE - DEC. 1995

nill
@_ctﬂ._@

WL |

010 Lr

@ MANHOLE

Lo
/
7

®
Frre T
@®
ﬂ+—~|‘—+a—

@ @
™~
E \/ )
® |
® @ ® KE
A Ll
T v @ \%_
| TL ®
| " NOZZLE FLANGE
[ I |
@ | | el ——
120 /| @]
| \m
T _7\@
SHELLS AND HEADS
TOLERANCEE FOR SHAFBE OF FORMED HEATIB AN}
OUT-OF-ROUNDINESS OF SEELLS SEALL BE IN ACCCRDANCE
‘WITH THE APFLICAHLE CCHIES.
1, OVERALL LENGTH BETWEEN T.L.: 3, STRAIGHTNESS (DEVIATION OF SEHELL EXTERNAL
£ 130R% 1.5 PHR (000, WHICHEVER 18 GREATER, ml‘ma‘tmm :NOT EXCERD,
BUT NOT EXCEED THE FOLLOWING.
() FOLLOWING VALUEIN THB TOTAL LENGTH
LENGTH (L) | TOLERANCEX (FROM BOTTOM TO TOP T.L.)
L g 3800 ¥4
L > 380 + 40 LENGTH (L) TOLERANCES
L S3sbo0 19
2p, INSIDE DIAMETEN AY DETERMINED BY CIRCUMFERENTIAL L>30000 25
MEASUREMENTS :
NOMINALID @) TOLERANCES NOTEE :
0 S W t3 1. FOR VBSSHLS FABRECATED FROM PIPES, DIAMETER TOLERANCES SHELL BE IN
1200 < DS 2100 5 ALXOKDANCE WITH THE RELEVANT PIFE SPECIFICATONS,
100 < ggﬂ i‘ 4. TOLERANCES AS SHOWN IN @ , @5 ANIKDARE NOT APPLIED TO
R = DISTORSICN CAUSED BY WELDING FOR ATTACHING FART, BUCH AS NOZZLES,
= = SUPPORT RINGH, LIKIS AND OTHER FITTING TO £HRLLS AND HREADS.
§000 < DT 1mm0 00 (MEASUREMENTS SHALL BE MADE T() THE BURFACE OF THE FARENT PLATE
10000 < D i ANDNOT TC A WELD, FITTING OR OTHER RAISED PART.)
3_EVEN F THE DISTANCE T FLANQ FACE OF NDZZ7]1 FS FROM CENTERLINE OF
b, INGIDE NAMTER OF VESSELS WITH INTERNAL TRAYS VESSEL I SMECIFTED QN ANG'G DRAWING, MEASUREMENTS SHALL BE

in" : MADE AS SHOWN IN o).
L5 % FROM NOMINAL LD.
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PIPING DISCIPLINE

5. CONSTRUCTION

REV. 1 (OCT, 2002)
PAGE:2 OF 2

PROCEDURE 5.10 TOLERANCES FOR VESSEL DATE - DEC. 1995

NOZZLES,MANHOLES AND OTHER ATTACHMENTS

SUPPORTS (SKIRT,LUGS,LEGS AND SADDLES)

4a. LOCATION OF NOZZLE FRCM T.L.

4b, ORIENTATION OF NOZZLE FROM
REFERENCE CENTERLINE

4a. NOZZ1LE FLANGE FACE FROM SHEL1. 31
EXTERNAL STURFACE

4d. ALIGNMENT OF NOZZLE FLANGE FACE 12"
4¢. ROTATIONAL ORIENTATION OF BOLT HOLE ‘MAX. 15
AT BOLT CIRCLE

4f TOP (OR BOTTOM) FLANGE FACE FROM :110
ADJACENT T.L.

e
- Y-

4g, CENTER OF NQZZLE QN TOF HRAD FROM i
CENTER OF HEAD

4h. FLANGE FACE OF BOTTOM DRAW-OFF 1110
NOZZLE FROM REFERENCE CENTERLINE

5a. LOCATHON OF MANHOLE FROM T.L 1110

5b. ORIENTATION OF MANHOLE FROM o 1]
REFERENCE CENTERLINBE.

Ja. MANHOLE FLANGE FACE FROM SHELL.
EXTERNAL SURFACE.

5d. ALIGNMENT OF MANHOLE FLANGE FACE : 110
6. LOCATION OF NOZZLE AND MANHOLE : 13
(RELATED TO TRAYS) FROM TRAY
SUFPORT RING AS SHOWN ON VESSEL
DRAWING,
7. ANY PAIR OF NOZZLE (L.E NOZZLE FOR
LIQUID LEVEL GAUGE AND} CONNECTED

t10

TO REBOILER)

7Tw. DIFFERENCE IN NOZZLE LENGTH :MAX. 1
To. DISTANCE BETWEEN NOZZLES 12
7Te. DIFFERENCE IN ORIENTATION ‘MAX, 2
7d. ALIGNMENT OF FLANGE FACE b 3 U

8. CLIPS OR OTHER SIMILAR STRUCTURAL
ATTACHMENT FOR FLATFORM LADDER
OR FIPE SUPPORT

82 LOCATIONTROM T.L.

&b. ORIENTATION FROM REFERENCE
CENTERLINE

8¢, DISTANCE BETWEEN ANY PAIR : 13
OF CLIPS

e
[— N —)

1

REMARKS :

1. UNLESS QTHERWISE STATED, ALL DIMENEICIRS AND TOLERANCES
ARE GIVEN IN (MM).

2 ABBREVIATIONS USED ARE :
T.L. : TANGENTLINE LD.:INSIDE IAMEIER

3. TOLERANCER ARENCT COMDLATIVE.
4. TOLERANCES INDICATED ON VESSEL DRAWING SHALL GOVERN.

5. TOLERANCES SHOWN ARE INTENDED TO AFPLY TO BOTH VERTICAL AND
HDRIZONTAL VESSHELS.

%a. DISTANCE FROM TL. TO BOTTOM OF BASE PLATE

(HEIGLIT OF SKIRT OR LEG) :
NOMINAL LD (D) | TOLERANCES
DS2160 té
D>210 tg

$b. OUT-OF-LEVEL OF BASEPLATE

BETWEEN MAX. AND MIN DISTANCE FROM T.L. TO
BOTTOM OF BASEPLATE) : NOT EXCEED

NOMINAL 1D (D} TOLERANCES
D32100
2100 < D< 4000
4000 < D=6000
5000 < DSE000
B0 < DS 10000
10000 <D

Lh (O |60 |~ | On [

1
1

10. DISTANCE FROM TL. SUFPORTLUG: * 6
11. BOLT CIRCLE DIAMETER AND PITCH BETWEEN BOLT

HOLES :

NOMINALLD () | TOLERANCES
D=2100 i3

D> 2100 té

12, HORIZONTAL. VESSELS

12a. DISTANCE FROM REFERENCE CENTERLINE 18
TO BOTTOM OF SUPPORT SADDLE

1Zb. DISTANCE FROM T.L. TO BLOT HOLE o X1
CENTBR OF SUUFPORT SADIM.E

12¢ DISTANCE BETWEEN BOLT HOLES OF SUFPORT
SADDLE ;

NOMINALID (D) | TOLERANCES
D= 2100 t3
D> 2100

e §
) @ | (29

353
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REV. 1 (OCT., 2002)

5. CONSTRUCTION
PIPING DISCIPLINE PAGE: 10F 2
PROCEDURE 5.11 BOLT TORQUE TABLE DATE : DEC., 1995
1. Spiral Wound Gasket
ANSI 150# ANSI 300# ANSI 400# ANS| 600# ANSI 900# ANSI 1500# ANSI 2500#

Size [ Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt Bolt
(inch) stress Torque | Stress | Torque | Stress | Torque | Stress | Torque | Stress | Torque | Stress | Torque | Stress | Torque

(kgfimm?) | (kgf-cm) | (kgfimm?) | (kgf-cm) | (kgffmm?)| (kgf-om) | (kgffmm?) | (kgf-om) | (kgfmm?)| (kgf-om) | kafimm?) | (kgf-cm) | (kafimm?) | (kgf-cm)

12 9.1 204 9.1 204 91 204 91 204 41 328 6.3 501 10.5 841
3/4 12.8 286 8.0 357 8.0 357 8.0 357 58 458 9.2 735 154 1232
1 16.1 360 10.1 450 10.1 450 10.1 450 50 640 8.3 1065 139 17
11/4| 20.6 460 129 575 129 575 12.9 575 79 1011 131 1675 16.5 3195
112 291 650 12.3 976 12.3 976 12.3 976 79 1517 131 2526 16.7 4743
2 233 1037 11.6 519 116 519 11.6 519 81 1032 134 1718 17.0 3278
212 | 28.0 1248 94 749 94 746 94 746 81 1561 135 2598 17.2 4878

3 34.3 1528 115 917 129 1022 12.9 1022 12.5 1508 13.8 3922 18.2 7275

312 214 954 14.4 1145 115 1472 115 1472 - - - - - -

4 255 1136 17.2 1363 16.0 2047 16.0 2047 11.8 3353 16.5 6583 184 13187

5 23.9 1897 23.9 1897 21.6 2766 16.4 3159 13.1 5215 15.3 10975 18.2 21372

6 30.8 2447 20.5 1632 18.8 2414 14.3 2759 14.9 4237 16.6 9027 184 32876

8 394 3129 19.0 2433 20.6 3966 15.7 4461 14.6 7922 17.6 16361 18.8 33612

10 25.9 3317 14.8 2843 16.0 4528 12.9 5151 15.6 8501 18.2 26605 16.5 59213

12 34.1 4366 14.9 4210 16.8 6726 13.8 5814 16.8 9127 16.1 28887 18.3 88400

14 30.1 5786 138 3906 13.8 5496 13.0 7074 16.2 11613 14.6 37798 - -

16 30.5 5872 14.7 5872 145 7908 13.8 9913 174 16160 14.8 53056 - -

18 31.2 8501 15.8 6297 155 8453 14.6 13520 17.0 24840 15.7 75805 - -

20 28.7 7827 18.1 7247 14.2 10169 14.6 13507 17.3 30985 153 96707 - -

24 28.1 10846 151 10846 121 14203 144 20977 14.9 53655 15.3 156294 - -

26 31.9 2538 154 6141 - - - - - - - - - -
28 30.9 2456 14.6 5848 - - - - - - - - - -

30 30.1 2389 12.7 6930 - - - - - - - - - -

32 29.4 2332 13.0 9310 - - - - - - - - - -
34 27.2 3489 12.8 9167 - - - - - - - - - -

36 26.2 334 134 12451 - - - - - - - - - -

38 231 4441 131 12115 - - - - - - - - - -
40 22.2 4273 13.0 12050 - - - - - - - - - -
44 21.3 4104 13.3 15656 - - - - - - - - - -
46 215 6086 13.6 19821 - - - - - - - - - -
48 20.3 5766 13.2 19212 - - - - - - - - - -
54 17.9 5079 135 19697 - - - - - - - - - -
60 16.9 6763 134 34581 - - - - - - - - - -

Gasket : Spiral Wound Type Gasket(K/#OSI Series)
Gasket Factor =3
Minimum Design Seating Stressy = 703K gf/mm?
Gasket Dimension : KUKIL Standard Dimension
Pressure : Maximum Operating Pressure for Each Class
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5. CONSTRUCTION

LDP-L901

REV. 1 (OCT., 2002)
PAGE: 2OF 2

PROCEDURE 5.11 BOLT TORQUE TABLE DATE : DEC., 1995
2. Ring Joint Gasket
_ ANSI 600# ANSI 900# ANSI 1500# ANSI 2500#
(aéﬁ) olt Stress | olt Torque olt Stress | olt Torque olt Stress olt Torque | olt Stress olt Torque
(kgf/mm?) (kgf-cm) (kgf/mm?) (kgf-cm) (kgf/mm?) (kgf-cm) (kgf/mm?) (kgf-cm)
3/4 - - - - 36.6 2420 36.6 2420
1 - - - - 33.7 3526 33.7 3526
112 - - - - 316 5116 29.9 4148
2 - - - - 33.7 3526 30.2 5116
3 - - 33.7 3111 29.9 6913 281 7812
4 - - 29.9 6913 28.1 9194 25.7 13480
6 - - 29.9 6913 25.3 11890 225 32491
8 - - 26.7 11890 232 17766 225 32491
10 - - 26.7 11890 232 30417 225 66365
12 28.1 9194 26.7 11890 225 32491 225 87104
14 26.7 11890 25.7 13480 225 48391 - -
16 25.7 13480 24.6 17766 225 62217 - -
18 24.6 17766 23.2 30417 225 87104 - -
20 24.6 17766 225 32491 225 118904 - -
24 232 30417 225 66365 218 193564 - -
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PROCEDURE

REV. 1 (OCT., 2002)

6. PAGE: 10F 15
6.1 STANDARD CODE LIST DATE: DEC., 1995

ABBREVIATIONS

CODE DESCRIPTION
AGA AMERICAN GASASSOCIATION
AISC AMERICAN INSTITUTE STEEL CONSTRUCTION, INC.
AlS| AMERICAN IRON AND STEEL INSTITUTE
ANS AMERICAN NUCLEAR SOCIETY
ANSI AMERICAN NATIONAL STANDARDSINSTITUTE
API AMERICAN PETROLEUM INSTITUTE
ARI AIR-CONDITIONING AND REFRIGERATION INSTITUTE (U.S.A)
ASA AMERICAN STANDARDSASSOCIATION
ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ASNT AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING
ASQC AMERICAN SOCIETY OF QUALITY CONTROL
ASSE AMERICAN SOCIETY OF SANITARY ENGINEERING
ASTM AMERICAN SOCIETY FOR TESTING MATERIALS
AWS AMERICAN WELDING SOCIETY
AWWA AMERICAN WATERWORKSASSOCIATION
BS BRITISH STANDARDS INSTITUTE (ENGLAND)
DIN DEUTSCHER NORMENAUSSCHUSS (GERMAN STANDARD)
FS FEDERAL SPECIFICATIONS (U.S.A)
IS INDIAN STANDARDSINSTITUTE
ISA INSTRUMENT SOCIETY OF AMERICA
ISEA INDUSTRIAL SAFETY EQUIPMENT ASSOCIATION (U.SA)
ISO INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
JS JAPAN INDUSTRIAL SOCIETY
JPI JAPAN PETROLEUM INSTITUTE
KS KOREAN STANDARDS
MIL MILITARY STANDARD (U.SA)
MSS MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTING INDUSTRY (U.S.A)
NACE NATIONAL ASSOCIATION OF CORROSION ENGINEERS
NIST NATIONAL INSTITUTE OF STANDARDSAND TECHNOLOGY
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
SAE SOCIETY OF AUTOMOTIVE ENGINEERS (U.S.A.)
SPI THE SOCIETY OF THER PLASTICSINDUSTRY, INC. (U.SA))
UL UNDERWRITERS LABORATORIES (U.S.A)

Web Address for searching standard
ASTM : http://www.astm.ora/cgi-bin/SoftCart.exe/STORE/standardsearch.shtml ?2E+mystore

MSS : http://www.mss-hg.com/pricelist.htm

ASME : http://www.asmeny.org/catal og/html/catgcs2.htm

ANSI : http://www.ansi.org/

APl & etc : http://www.cssinfo.com/

364 Quality Speed Trust




@LG E&C

PIPING HANDBOOK LDP-L90L

REV. 1 (OCT., 2002)

PIPING DISCIPLINE 6. PAGE : 2 OF 15
PROCEDURE 6.1 STANDARD CODE LIST DATE : DEC., 1995
INDEX FOR ASME
CODE DESCRIPTION
ASME-B-1.1 UNIFIED INCH SCREW THREADS (ANSI/ASME)
ASME-B-1.2 GAGESAND GAGING FOR UNIFIED SCREW THREADS (ANSI/ASME)
ASME-B-1.3M GAGING SYSTEMSFOR DIMENSIONAL ACCEPTABILITY, INCH AND METRIC SCREW THREADS
(ANSI/ASME)
ASME-B-1.5 ACME SCREW THREADS (ANSI/ASME)
ASME-B-1.7M SCREW THREADS, NOMENCLATURE, DEFINITIONSAND LETTER SYMBOLS (ANSI/ASME)
ASME-B-1.8 STUB ACME SCREW THREADS (ANSI/ASME)
ASME-B-1.12 SCREW THREADS-CLASS 5 INTERFERENCE-FIT THREADS (ANSI/ASME)
ASME-B-1.13M METRIC SCREW THREADS-M PROFILE (ANSI/ASME)
ASME-B-1.16M GAGESAND GAGING FOR METRIC M SCREW THREADS (ANSI/ASME)
ASME-B-1.20.1 PIPE THREADS-GENERAL PURPOSE (INCH) (ANSI/ASME)
ASME-B-1.20.3 DRY SEAL PIPE THREADS (INCH)
ASME-B-1.20.7 HOSE COUPLING SCREW THREADS (INCH) (ANSI/ASME)
ASME-B-1.21M METRIC SCREW THREADS (ANSI/ASME)
ASME-B-16.1 CAST IRON PIPE FLANGES AND FLANGED FITTINGS-CLASS 25, 125, 250, AND 800 (ANSI/ASME)
ASME-B-16.3 MALLEABLE IRON-THREADED FITTINGS-CLASS 150 AND 300 (ANSI/ASME)
ASME-B-16.4 CAST IRON-THREADED FITTINGS-CLASS 125 AND 250 (ANSI/ASME)
ASME-B-16.5 PIPE FLANGES AND FLANGED FITTINGS (ANSI/ASME)
ASME-B-16.9 FACTORY-MADE WROUGHT STEEL BUTT-WELDING FITTINGS (ANSI/ASME)
ASME-B-16.10 FACE-TO-FACE AND END-TO-END DIMENSIONS OF VALVES (ANSI/ASME)
ASME-B-16.11 FORGED FITTINGS, SOCKET-WELDING AND TREADED (ANSI/ASME)
ASME-B-16.12 CAST IRON THREADED DRAINAGE FITTINGS (ANSI/ASME)
ASME-B-16.14 PERROUS PIPE PLUGS, BUSHING AND LOCKNUTSWITH PIPE THREADS (ANSI/ASME)
ASME-B-16.15 CAST BRONZE THREADED FITTINGS-CLASS 125 AND 250 (ANSI/ASME)
ASME-B-16-18 CAST COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS
ASME-B-16-20 RING-JOINT GASKETS ANDGROOVES FOR STEEL PIPE FLANGES
ASME-B-16-21 NONMETALLIC FLAT GASKETS FOR PIPE FLANGES (ANSI/ASME)
ASME-B-16-22 WROUGHT COPPER AND COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS (ANSI/ASME)
ASME-B-16-23 CAST COPPER ALLOY SOLDER JOINT DRAINAGE FITTINGS (ANSI/ASME)
ASME-B-16-24 CAST COPPER ALLOY PIPE FLANGES AND FLANGED FITTINGS (ANSI/ASME)
ASME-B-16-25 BUTT-WELDING ENDS (ANSI/ASME)
ASME-B-16-26 CAST COPPER ALLOQOY FITTINGS FOR FLANGED COPPER TUBES (ANSI/ASME)
ASME-B-16-28 WROUGHT STEEL BUTT-WELDING SHORT RADIUS ELBOWS AND RETURNS (ANSI/ASME)
ASME-B-16-29 }/XECS)T/JESJSOPPER AND WROUGHT COPPER ALLOY SOLDER JOINT DRAINAGE FITTING
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ASME-B-16-32 CAST COPPER ALLQY SOLVENT JOINT FITTINGSFOR SOLVENT DRAINAGE SYSTEM (ANSI/ASM E)

ASME-B-16-33 MANUALLY OPERATED METALLIC GASVALVESFORUSE IN GASPIPING SYSTEMSUPTO 125
PSIG (ANSI/ASME)

ASME-B-16-34 VALVES-FLANGED, THREADED AND WELDING END (ANSI/ASME)

ASME-B-16-36 ORIFICE FLANGES (ANSI/ASME)

ASME-B-16-38 LARGE METALLIC VALVESFOR GASDISTRIBUTION-MANUALLY OPERATED, 24" TO 12", 125 PSIG
MAXIUM (ANSI/ASME)

ASME-B-16-39 PIPE UNIONS, MALLEABLE IRON THREADED (ANSI/ASME)

ASME-B-16-40 GAS SHUT-OFFS AND VALVESIN GASDISTRIBUTION SYSTEMS-MANUALLY OPERATED
THERMOPLASTIC (ANSI/ASME)

ASME-B-16-42 DUCTILE IRON PIPE FLANGES AND FLANGED FITTINGS (ANSI/ASME)

ASME-B-16-45 CAST IRON FITTINGS FOR SOLVENT DRAINAGE SY STEMS (ANSI/ASME)

ASME-B-16-47 LARGE DIAMETER STEEL FLANGES (ANSI/ASME)

ASME-B-16-48 STEEL LINE BLANKS

ASME-B-18.2.1 SQUARE AND HEX BOLTSAND SCREW (ANSI/ASME)

ASME-B-18.2.2 SQUARE AND HEX NUTS (| NCH SERI ES) (ANSI/ASM E)

ASME-B-18.3 SOCKET CAP, SHOULDER AND SET SCREW (ANSI/ASME)

ASME-B-18.5 ROUND HEAD BOLTS (INCH SERIES) (ANSI/ASME)

ASME-B-18.15 FORGED EYE-BOLTS (ANSI/ASME)

ASME-B-19.1 AIR COMPRESSOR SYSTEMS (ANSI/ASME)

ASME-B-19.3 COMPRESSOR FOR PROCESS INDUSTRIES, SAFETY STANDARD FOR (ANSI/ASME)

ASME-B-20.1 CONVEYORSAND RELATED EQUIPMENT, SAFETY STANDARD FOR (ANSI/ASME)

ASME-B-30.1 JACKS(ANSl/ASM E)

ASME-B-31G MANUAL FOR DETERMINING THE REMAINING STRENGTH OF CORRODED PIPE LINES
(ANSI/ASME)

ASME-B-31.1 POWER PIPING (ANSI/ASME)

ASME-B-31.2 FUEL GASPIPING

ASME-B-31.3 CHEMICAL PLANT AND PETROLEUM REFINERY PIPING (ANSl/ASM E)

ASME-B-31.4 LIQUID TRANSPIRATION SYSTEMS FOR HYDROCARBONS, LIQUID PETROLE GAS, ANHYDROUS

) AMMONIA AND ALCOHOL (ANSI/ASME)

ASME-B-31.5 REFRIGERATION PIPING (ANSI/ASME)

ASME-B-31.8 GASTRANSPIRATION AND DISTRIBUTION PIPING SYSTEMS (ANSI/ASME)

ASME-B-31.9 BUILDING SERVICES PIPING CODE (ANSI/ASME)

ASME-B-31.11 SLURRY TRANSPIRATION PIPING SYSTEMS (ANSl/ASI\/I E)

ASME-B-36.10M WELDED AND SEAMLESSWROUGHT STEEL PIPE (ANSI/ASME)

ASME-B-36.19M STAINLESS STEEL PIPE (ANSI/ASME)
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DESCRIPTION

<PIPELINE OPERATIONS>

API-RP-500 RECOMMENDED PRACTICE FOR CLASSIFICATION OF LOCATIONS FOR ELECTRICAL
INSTALLATIONSAT PETROLEUM FACILITIES

API-STD-1104 WELDING OF PIPELINESAND RELATED FACILITIES

API-RP-1107 PIPELINE MAINTENANCE WELDING PRACTICES

API-RP-1110 PRESSURE TESTING OF LIQUID PETROLEUM PIPELINES

API-RUBL-1113 | PIPELINE SUPERVISORY CONTROL CENTER CHECKLIST

API-RP-1118 TRAINING AND QUALIFICATION OF LIQUID PIPELINE CONTROLLERS

API-RP-1119 TRAINING AND QUALIFICATION OF LIQUID PIPELINE OPERATORS

API-RP-1120 TRAINING AND QUALIFICATION OF LIQUID PIPELINE MAINTENANCE PERSONNEL

API-RP-1122 EMERGENCY PREPAREDNESS AND RESPONSE FOR HAZARDOUS LIQUID PIPELINE

API-RP-1123 DEVELOPMENT OF PUBLIC EDUCATION PROGRAMSBY HARDOUSLIQUID PIPELINE OPERATORS

<PIPELINE MAPS>

API-PUBL-1108 |

API PETROLEUM PIPE LINE MAPS (MAPS COVER UNITED STATES)

<INSPECTION OF REFINERY EQUIPMENT>

API-RP-572 INSPECTION OF PRESSURE VESSELS (ANSI/API STD. 572)

API-RP-573 INSPECTION OF FIRED BOILERS AND HEATERS (ANSI/API STD. 573)

API-RP-574 INSPECTION OF PIPING, TUBING, VALVES, AND FITTINGS (ANSI/API STD. 574)

API-RP-576 INSPECTION OF PRESSURE RELIEVING DEVICES (ANSI/API STD. 576)

<HEAT TRANSFER EQUIPMENT STANDARDS FOR REFINERY SERVICE)

API-RP-530 CALCULATION OF HEATER TUBE THICKNESS IN PETROLEUM (ANSI/API STD. 530)

API-RP-531M MEASUREMENT OF NOISE FROM FIRED PROCESSHEATERS

API-RP-533 AIR PREHEAT SYSTEMSFOR PROCESSHEATERS

API-STD-560 FIRED HEATERS FOR GENERAL REFINERY SERVICES (ANSI/API STD. 560)

API-RP-632 WINTERIZATION OF AIR-COOLED HEAT EXCHANGER

API-STD-660 SHELL AND TUBE HEAT EXCHANGERS FOR GENERAL REFINERY SERVICES

API-STD-661 AIR-COOLED HEAT EXCHANGERS FOR GENERAL REFINERY SERVICES (ANSI/API STD. 661)

<INSTRUMENTATION AND CONTROL MANUALSFOR REFINERY SERVICES>

API-RP-550 | INSTALLATION OF REFINERY INSTRUMENTSAND CONTROL SYSTEM

<MECHANICAL EQUIPMENT STANDARDS FOR REFINERY SERVICE>

API-STD-610 CENTRIFUGAL PUMPS FOR GENERAL REFINERY SERVICE

API-STD-611 GENERAL-PURPOSE STEAM TURBINES FOR REFINERY SERVICE (ANSI/API STD. 611)

API-STD-612 SPECIAL-PURPOSE STEAM TURBINES FOR REFINERY SERVICE (ANSI/API STD. 612)

API-STD-613 SPECIAL-PURPOSE GEAR UNITS FOR REFINERY SERVICE

API-STD-614 LUBRICATION, SHAFT-SEALING AND CONTROL-OIL SYSTEM FOR SPECIAL-PURPOSE
APPLICATIONS (ANSI/API STD. 614)

API-STD-615 SOUND CONTROL OF MECHANICAL EQUIPMENT FOR REFINERY SERVICE

API-STD-616 GASTUBBINES FOR REFINERY SERVICE (ANSI/API STD. 616)

API-STD-617 CENTRIFUGAL COMPRESSORS FOR GENERAL REFINERY SERVICE

API-STD-618 RECIPROCATING COMPRESSORS FOR GENERAL REFINERY SERVICE (ANSI/API STD. 618)

API-STD-619 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR GENERAL REFINERY SERVICE
(ANSI/API STD. 619)

API-STD-671 SPECIAL-PURPOSE COUPLINGS FOR REFINERY SERVICE

API-STD-672 PACKAGED INTEGRALLY GEARED CENTRIFUGAL AIR COMPRESSORS FOR GENERAL REFINERY
SERVICE (ANSI/API STD. 672)

API-STD-674 POSITIVE DISPLACEMENT PUMPS-RECIPROCATING

API-STD-675 POSITIVE DISPLACEMENT PUMPS-CONTROLLED VOLUME

API-STD-676 POSITIVE DISPLACEMENT PUMPS-ROTARY (ANSI/API STD. 676)

API-STD-677 GENERAL-PURPOSE GEAR UNITS FOR REFINERY SERVICE

367 Quality Speed Trust




@LG E&C

PIPING DISCIPLINE

PIPING HANDBOOK LDP-L901
5 REV. 1 (OCT., 2002)
PAGE : 5 OF 15

6.1 STANDARD CODE LIST

PROCEDURE DATE: DEC,, 1995
INDEX FOR API
CODE DESCRIPTION
API-STD-678 ACCEL EROMETER-BASED VIBRATION MONITORING SYSTEM
APL.STD-680 PACKAGED RECIPROCATING PLANT AND INSTRUMENT, AIR-COMPRESSOR FOR GENERAL

REFINERY SERVICE

<PIPING COMPONENT STANDARDS FOR REFINERY SERVICE>

SPECIFICATION FOR THREADING, GAGING AND THREAD INSPECTION OF CASING, TUBING, AND

API-STD-58 LINE PIPE THREADS

API-SPEC-5L SPECIFICATION FOR LINE PIPE

API-SPEC-6A SPECIFICATION FOR WELLHEAD EQUIPMENT

API-SPEC-6D SPECIFICATION FOR PIPELINE VALVES, ENC CLOSVRES, CONNECTORS AND SWLVEDS
API-STD-590 STEEL LINE BLANKS

API-RP-591 USER ACCEPTANCE OF REFINERY VALVES

API-STD-503 DUCTILE IRON PLUG VALVES-FLANGED END

API-STD-594 WAFER CHECK VALVES

API-STD-595 CAST IRON GATE VALVES

API-STD-597 STEEL VENT GATE VALVES

API-STD-508 VALVE INSPECTION AND TESTING

API-STD-599 STEEL PLUG VALVES-FLANGED OR BUTT-WELDING ENDS

API-STD-600 STEEL GATE VALVES-FLANGED OR BUTT-WELDING ENDS

API-STD-601 METALLIC GASKETSFOR PIPING (DOUBLE-JACKETED CORRUGATED AND SPIRAL-WOUND)
API-STD-602 COMPACT STEEL GATE VALVES

API-STD-603 CLASS 150, CAST, CORROSION-RESISTANCE. FLANGED-END GATE VALVES
API-STD-604 DUCTILE IRON GATE VALVES

API-STD-605 LARGE DIAMETER CARBON STEEL FLANGES (SIZE 26"-60", CLASS 75, 150, 300, 400, 600, 900)
API-STD-606 COMPACT CARBON STEEL GATE VALVES-EXTENDED BODY

API-STD-607 FIRE TEST FOR SOFT-SEATED QUARTER-TURN VALVES

API-STD-608 METAL BALL VALVES-FLANGED AND BUTT-WELDING ENDS

API-STD-609 LUG AND WAFER TYPE BUTTERFLY LAVES

<PRESSURE-RELI

EVING SYSTEMSFOR REFINERY SERVICE>

SIZING, SELECTION AND INSTALLATION OF PRESSURE-RELIEVING DEVICE IN REFINERIES

API-RP-520 (ANSI/API STD. 520)

API-RP-521 GUIDE FOR PRESSURE-RELIEVING AND DEPRESSING SY STEMS (ANSI/API STD. 521)
API-RP-526 FLANGED STEEL SAFETY-RELIEF VALVES (ANSI/API STD. 526)

API-RP-527 SEAT TIGHTNESS OF PRESSURE RELIEF VALVES (ANSI/API STD. 527)

<PRESSURE-VESSELSAND TANKSAND MATERIALSENGINEERING>

PRESSURE VESSEL INSPECTION CODE (MAINTENANCE INSPECTION, RATING, REPAIR AND

API-STD-510 ALTERATION (ANSI/API STD. 510)
DESIGN AND CONSTRUCTION OF LARGE, WELDED, LOW PRESSURE STORAGE TANKS (ANSI/API
API-STD-620 STD. 620)
API-STD-650 WELDED STEEL TANKSFOR OIL STORAGE
API-STD-651 CATHODIC PROTECTION OF ABOVEGROUND PETROLEUM STORAGE TANKS (ANSI/API STD. 651)
API-STD-652 LINING OF ABOVEGROUND PETROLEUM STORAGE TANK BOTTOMS (ANSI/API STD. 652)
API-STD-653 TANK INSPECTION, REPAIR, ALTERATION AND RECONSTRUCTION
API-RP-920 PROVENTION OF BRITTLE FRACTURE OF PRESSURE VESSEL S
API-RP-041 STEELSFOR HYDROGEN SERVICE AT ELEVATED TEMPERATURE AND PRESSURES IN PETROLEUN
REFINERIES AND PETROCHEMICAL PLANTS
API-RP-945 AVOIDING ENVIRONMENTAL CRACKING IN AMINE UNITS
API-RP-959 CHARACTERIZATION STUDY OF TEMPER EMBATTLEMENT OF CHROMIUM-MOLY BDENUM STEEL
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MSS-SP-6 STANDARD FINISHES FOR CONTACT FACES OF FLANGES AND CONNECTING-END FLANGES OF
VALVESAND FITTINGS
MSS-SP-9 SPOT FACING FOR BRONZE, IRON, AND STEEL FLANGES
MSS-SP-25 STANDARD MARKING SYSTEM FOR VALVES, FITTINGS, FLANGES, AND UNIONS
MSS-SP-42 CLASS 150 CORROSION RESISTANT GATE, GLOBE, ANGLE AND CHECK VALVESWITH FLANGED
AND BUTT-WELD ENDS.
MSS-SP-43 WROUGHT STAINLESS STEEL BUTT-WELDING FITTINGS
MSS-SP-44 STEEL PIPE LINE FLANGES
M SS-SP-45 BYPASS ANG DRAIN CONNECTION STANDARD
MSS-SP-51 CLASS 150LW CORROSION RESISTANT CAST FLANGES AND FLANGED FITTINGS
MSS-SP-53 QUALITY STANDARD FOR STEEL CASTINGSFOR VALVES, FLANGESAND FITTINGSAND OTHER
PIPING COMPONENTS-MAGNETIC PARITICLE EXAMINATION MOUTHED
MSS-SP-54 QUALITY STANDARD FOR STEEL CASTINGSFOR VALVES, FLANGES, AND FITTINGSAND OTHER
PIPING COMPONENTS-RADIOGRAPHIC EXAMINATION METHOD
MSS-SP-55 QUALITY STANDARD FOR STEEL CASTINGSFOR VALVES, FLANGESAND FITTINGSAND OTHER
PIPING COMPONENTS-VISUAL METHOD
MSS-SP-58 PIPE HANGERS AND SUPPORTS-MATERIALS, DESIGN, AND MANUFACTURE
M SS-SP-60 CONNECTING FLANGE JOINT BETWEEN TAPPING SLEEVESAND TAPPING VALVES
MSS-SP-61 PRESSURE TESTING OF STEEL VALVES
MSS-SP-65 HIGH PRESSURE CHEMICAL INDUSTRY FLANGESAND THREADED STUBSFOR USE WITH GASKETS
MSS-SP-67 BUTTERFLY VALVES
MSS-SP-68 HIGH PRESSURE-OFFSET SEAT BUTTERFLY VALVES
MSS-SP-69 PIPE HANGERS AND SUPPORTS-SELECTION AND APPLICATION
MSS-SP-70 CAST IRON GATE VALVES-FLANGED AND THREADED ENDS
MSS-SP-71 CAST IRON SWING CHECK VALVES-FLANGED AND THREADED ENDS
MSS-SP-72 BALL VALVESWITH FLANGED OR BUTT-WELDING ENDS FOR GENERAL SERVICE
MSS-SP-73 SILVER BRAZING JOINTS FOR WROUGHT COPPER AND COPPER ALLOY AND CAST COPPER ALLOY
SOLDER JOINT PRESSURE FITTINGS
MSS-SP-75 SPECIFICATION FOR HIGH TEST WROUGHT BUTT-WELDING FITTINGS
MSS-SP-77 GUIDELINES FOR PIPE SUPPORT CONTRACTUAL RELATIONSHIPS
MSS-SP-78 CAST IRON PLUG VALVES-FLANGED AND THREADED ENDS
MSS-SP-79 SOCKET-WELDING REDUCER INSERTS
MSS-SP-80 BRONZE GATE, GLOBE, ANGLE, AND CHECK VALVES
MSS-SP-81 STAINLESS, STEEL, BONNETLESS, FLANGED KNIFE GATE VALVES
MSS-SP-82 VALVE PRESSURE TESTING METHODS
MSS-SP-83 CARBON STEEL PIPE UNIONS-SOCKET-WELDING AND THREADED ENDS
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MSS-SP-84 STEEL VALVES-SOCKET-WELDING AND THREADED ENDS

MSS-SP-85 CAST IRON GLOBE AND ANGLE VALVES-FLANGED AND THREADED ENDS

MSS-SP-86 GUIDELINES FOR METRIC DATA IN STANDARD FOR VALVES, FLANGES, AND FITTINGS

MSS-SP-87 FACTORY MADE BUTT-WELDING FITTINGS FOR CLASS INUCLEAR PIPING APPLICATIONS

MSS-SP-88 DIAPHRAGM TYPEVALVES

MSS-SP-89 PIPE HANGERS AND SUPPORTS-FABRICATION AND INSTALLATION PRACTICES

MSS-SP-90 GUIDELINES ON TERMINOLOGY FOR PIPE HANGERS AND SUPPORTS

MSS-SP-91 GUIDELINES FOR MANUAL OPERATION OF VALVES

MSS-SP-92 MSSVALVE USER GUIDE

MSS-SP-93 QUALITY STANDARD FOR STEEL CASTINGS AND FORGINGS FOR VALVES, FLANGES, AND
FITTINGSAND OTHER PIPING COMPONENTS-LIQUID PENETRANT EXAMINATION METHOD

MSS-SP-94 QUALITY STANDARD FOR FERRITIC AND MARTENSITIC STEEL CASTINGS FOR VALVES, FLANGES,
AND FITTINGSAND OTHER PIPING COMPONENTS-ULTRASONIC EXAMINATION METHOD

MSS-SP-95 SWAGE(D) NIPPLESAND BULL PLUGS

MSS-SP-97 INTEGRALLY REINFORCED FORGED BRANCH OUTLET FITTINGS-SOCKET WELDING, THREADED

AND BUTTWELDING ENDS.

370

Quality Speed Trust



@LG E&C

PIPING HANDBOOK LDP-L90L

REV. 1 (OCT., 2002)

PIPING DISCIPLINE 6. PAGE : 8OF 15
PROCEDURE 6.1 STANDARD CODE LIST DATE : DEC., 1995
INDEX FOR NACE
CODE DESCRIPTION

NACE-MR-0175

SULFIDE STRESS CRACKING RESISTANT METALLIC MATERIALSFOR OILFIELD EQUIPMENT

NACE-TM-0177

LABORATORY TESTING OF METALS FOR RESISTANCE TO SULFIDE STRESS CRACKING IN H2S
ENVIRONMENTS

NACE-RP-0296

GUIDELINES FOR DETECTION, REPAIR, AND MITIGATION OF CRACKING OF EXISTING
PETROLEUM REFINERY PRESSURE VESSELSIN WET H2SENVIRONMENTS

METHODS AND CONTROLSTO PREVENT IN-SERVICE ENVIRONMENTAL CRACKING OF CARBON

NACE-RP-0472 | STEE| WELDMENTSIN CORROSIVE PETROLEUM REFINING ENVIRONMENTS

NACE.TM-0284 | EVALUATION OF PIPELINE AND PRESSURE VESSEL STEELS FOR RESISTANCE TO HY DROGEN-
INDUCED CRACKING

NACE.8X 194 MATERIALSAND FABRICATION PRACTICES FOR NEW PRESSURE VESSEL S USED IN WET H2S

REFINERY SERVICE
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AWWA-C207 STEEL PIPE FLANGES FOR WATERWORKS SERVICE-SIZE 4" THROUGH 144"

AWWA-C208 DIMENSIONS FOR STEEL WATER PIPE FITTINGS

AWWA-C500 GATE VALVES, 3" THROUGH 48" FOR WATER AND SEWAGE SYSTEMS

AWWA-C503 WET-BARREL FIRE HYDRANTS

AWWA-C504 RUBBER-SEATED BUTTERFLY VALVES

AWWA-C507 BALL VALVES6" THROUGH 48"

AWWA-C508 SWING CHECK VALVES FOR WATERWORKS SERVICE-2" THROUGH 24"

AWWA-C509 RESILIENT-SEALTED GATE VALVES FOR WATER AND SEWAGE SYSTEMS-3" THROUGH 12"
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ASTM-A36 SPECIFICATION FOR STRUCTURAL STEEL

ASTM-A47 SPECIFICATION FOR FERRITIC MALLEABLE IRON CASTINGS

ASTM-A48 SPECIFICATION FOR GRAY IRON CASTINGS
SPECIFICATION FOR PIPE, STEEL, BLACK AND HOT-DIPPED, ZINC-COATED WELDED AND

ASTM-A53
SEAMLESS

ASTM-A74 SPECIFICATION FOR CAST IRON SOIL PIPE AND FITTINGS

ASTM-A82 SPECIFICATION FOR STEEL WIRE, PLAIN, FOR CONCRETE REINFORCEMENT

ASTM-A90 TEST METHOD FOR WEIGHT OF COATING ON ZINC COATED IRON OR STEEL ARTICLES

ASTM-A105 SPECIFICATION FOR FORGINGS, CARBON STEEL, FOR PIPING COMPONENTS

ASTM-A106 SPECIFICATION FOR SEAMLESS CARBON STEEL PIPE FOR HIGH-TEMPERATURE SERVICE

ASTM-A123 SPECIFICATION FOR ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL PRODUCTS

ASTM-A126 SPECIFICATION FOR GRAY IRON CASTINGS FOR VALVES, FLANGES AND PIPE FITTINGS

ASTM-A128 SPECIFICATION FOR STEEL CASTINGS, AUSTENITIC MANAGNESES

ASTM-A134 SPECIFICATION FOR PIPE, STEEL, ELECTRIC-FUSION (ARC)-WELDED-SlZE 16" AND OVER

ASTM-A135 SPECIFICATION FOR ELECTRIC-RESISTANCE-WELDED STEEL PIPE

ASTM-A139 SPECIFICATION FOR ELECTRIC-FUSION (ARC)-WELDED STEEL PIPE-SIZE 4" AND OVER

ASTM-A144 SPECIFICATION FOR FERROTUNGSTEN

ASTM-A178 SPECIFICATION FOR ELECTRIC-RESISTANCE-WELDED CARBON STEEL BOILER TUBES

ASTM-A179 SPECIFICATION FOR SEAMLESS COLD-DRAWN LOW-CARBON STEEL HEAT-EXCHANGER AND
CONDENSER TUBES

ASTM-A181 SPECIFICATION FOR FORGINGS, CARBON STEEL, FOR GENERAL PURPOSE PIPING

ASTM-A182 SPECIFICATION FOR FORGED OR ROLLED ALLOY-STEEL PIPE FLANGES, FORGED FITTINGS, AND
VALVES AND PARTS FOR HIGH-TEMPERATURE SERVICE
SPECIFICATION FOR SEAMLESS CARBON STEEL BOILER TUBES FOR HIGH-TEMPERATURE

ASTM-A192 SERVICE

ASTM-A193 SPECIFICATION FORALLOY-STEEL AND STAINLESSSTEEL BOLTING MATERIALSFOR HIGH-
TEMPERATURE SERVICE

ASTM-A194 SPECIFICATION FOR CARBON AND ALLOY STEEL NUTSFOR BOLTSFOR HIGH-PRESSURE AND
HIGH-TEMPERATURE SERVICE

ASTM-A197 SPECIFICATION FOR CUPOLA MALLEABLE IRON

ASTM-A210 SPECIFICATION FOR SEAMLESS MEDIUM-CARBON STEEL BOILER AND SUPER HEATER TUBES

ASTM-A211 SPECIFICATION FOR SPIRAL-WELDED STEEL OR IRON PIPE

ASTM-A216 SPECIFICATION FOR STEEL CASTINGS, CARBON SUITABLE FOR FUSION WELDING FOR HIGH-
TEMPERATURE SERVICE

ASTM-A217 SPECIFICATION FOR STEEL CASTINGS, MARTENSITIC STAINLESSAND ALLQOY FOR PRESSURE-
CONTAINING PARTS SUITABLE FOR HIGH-TEMPERATURE SERVICE

ASTM-A220 SPECIFICATION FOR PEARLITIC MALLEABLE IRON CASTINGS

ASTM-A234 SPECIFICATION FOR PIPING FITTINGS OF WROUGHT CARBON STEEL AND ALLQY STEEL FOR
MODERATE AND ELEVATED TEMPERATURE

ASTM-A240 SPECIFICATION FOR HEAT-RESISTING CHROMIUM-NICKEL STAINLESS STEEL PLATE, SHEET AND
STRIP FOR PRESSURE VESSEL S

ASTM-A312 SPECIFICATION FOR SEAMLESSAND WELDED AUSTENIC STAINLESS STEEL PIPE

ASTM-A333 SPECIFICATION FOR SEAMLESS AND WELDED STEEL PIPE FOR LOW TEMPERATURES SERVICE

ASTM-A334 SPECIFICATION FOR SEAMLESS AND WELDED CARBON AND ALLOY-STEEL TUBESFOR LOW-
TEMPERATURES SERVICE

ASTM-A335 SPECIFICATION FOR SEAMLESSFERRITIC ALLOY STEEL PIPE FOR HIGH-TEMPERATURES SERVICE

ASTM-A338 SPECIFICATION FOR MALLEABLE IRON FLANGESPIPE FITTINGS, AND VALVESPARTSFOR
RAILROAD MARINE ANDOTHER HEAVY DUTY SERVICE AT TEMPERATURESUPTO 650 (345 )

ASTM-A350 SPECIFICATION FOR FORGINGS, CARBON AND LOW-ALLOY STEEL, REQUIRING NOTCH
TOUGHNESS TESTING FOR PIPING COMPONENTS

ASTM-A351 SPECIFICATION FOR STEEL CASTINGS, AUSTENITIC, FOR HIGH-TEMPERATURE SERVICE
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ASTM-A352 SPECIFICATION FOR CASTINGS, FERRITIC AND MARTENSITIC, FOR PRESSURE CONTAINING
PARTS SUITABLE FOR LOW-TEMPERATURE SERVICE

ASTM-A358 SPECIFICATION FOR ELECTRIC-FUSION-WELDED AUSTENITIC CHROMIUM-NICKEL ALLOY STEEL
PIPE FOR HIGH-TEMPERATURE SERVICE

ASTM-A369 SPECIFICATION FOR CARBON AND FERRITIC ALLOYSSTEEL FORGED AND BORED PIPE FOR HIGH-
TEMPERATURE SERVICE

ASTM-A376 SPECIFICATION FOR SEAMLESS AUSTENITIC STEEL PIPE FOR HIGH-TEMPERATURE CENTRAL-
STATION SERVICE

ASTM-A377 SPECIFICATION FOR DUCTILE IRON PRESSURE PIPE

ASTM-A381 SPECIFICATION FOR METAL-ARC-WELDED STEEL PIPEFORUSEWITH HIGH-TEMPERATURE
TRANSMISSION SYSTEMS

ASTM-A403 SPECIFICATION FOR WROUGHT AUSTENITC STAINLESS STEEL PIPING FITTINGS

ASTM-A405 SPECIFICATION FOR SEAMLESSFERRITIC ALLOY S-STEEL PIPE SPECIALLY HEAT TREATED FOR
HIGH-TEMPERATURE SERVICE

ASTM-A409 SPECIFICATION FOR WELDED LARGE DIAMETER AUSTENTIC STEEL PIPE FOR CORROSIVE OR
HIGH-TEMPERATURE SERVICE

ASTM-A420 SPECIFICATION FOR PIPING FITTINGS OF WROUGHT CARBON STEEL AND ALLQOY STEEL FOR
LOW-TEMPERATURE SERVICE

ASTM-A426 SPECIFICATION FOR CENTRIFUGALLY CAST FERRITIC ALLQOY STEEL PIPE FOR HIGH-
TEMPERATURE SERVICE
SPECIFICATION FOR AUSTENTIC STEEL FORGED AND BORED PIPE FOR HIGH-TEMPERATURES

ASTM-A430 SERVICE

ASTM-A436 SPECIFICATION FOR AUSTENTIC GRAY IRON CASTINGS

ASTM-A439 SPECIFICATION FOR AUSTENTIC DUCTILE IRON CASTINGS

ASTM-A444 SPECIFICATION FOR STEEL SHEET ZINC-COATED (GALVAN|ZED) BY HOT-DIP PROCESS FOR
STORM SEWER AND DRAINAGE PIPE
SPECIFICATION FOR CENTRIFUGALLY CAST AUSTENTIC STEEL PIPE FOR HIGH-TEMPERATURE

ASTM-A451 SERVICE

ASTM-A452 SPECIFICATION FOR CENTRIFUGALLY CAST AUSTENTIC STEEL COLD-WROUGHT PIPE FOR HIGH-
TEMPERATURE SERVICE

ASTM-A453 STANDARD SPECIFICATION FOR HIGH-TEMPERATURE BOLTING MATERIALS, WITH EXPANSION
COEFFICIENTS COMPARABLE TO AUSTENITIC STAINLESS STEELS
SPECIFICATION FOR GENERAL REQUIREMENTS FOR SPECIALIZED CARBON AND ALLOY STEEL

ASTM-A530 PIPE

ASTM-AG71 STANDARD SPECIFICATION FOR ELECTRIC-FUSION-WELDED STEEL PIPE FOR ATMOSPHERIC AND
LOWER TEMPERATURES

ASTM-AG72 STANDARD SPECIFICATION FOR ELECTRIC-FUSION-WELDED STEEL PIPE FOR HIGH-PRESSURE
SERVICE AT MODERATE TEMPERATURES

ASTM-AG91 STANDARD SPECIFICATION FOR CARBON AND ALLQOY STEEL PIPE, ELECTRIC-FUSION-WELDED
FOR HIGH-PRESSURE SERVICE AT HIGH TEMPERATURES

ASTM-B36 STANDARD SPECIFICATION FOR BRASSPLATE, SHEET, STRIPAND ROLLED BRAS

ASTM-B42 STANDARD SPECIFICATION FOR SEAMLESS COPPER PIPES, STANDARD SIZE

ASTM-B43 STANDARD SPECIFICATION FOR SEAMLESS RED BRASS PIPE, STANDARD SIZE

ASTM-B61 STANDARD SPECIFICATION FOR STEAM OR VALVES BRONZE CASTINGS

ASTM-B62 STANDARD SPECIFICATION FOR COMPOSITION BRONZE OR OUNCE METAL CASTINGS

ASTM-B75 STANDARD SPECIFICATION FOR SEAMLESS COPPER TUBE

ASTM-B75M STANDARD SPECIFICATION FOR SEAMLESS COPPER TUBE(METRIC)

ASTM-B148 STANDARD SPECIFICATION FOR ALUMINUM-BRONZE SAND CASTINGS

ASTM-B161 STANDARD SPECIFICATION FOR NICKEL SEAMLESS PIPE AND TUBE

ASTM-B188 STANDARD SPECIFICATION FOR SEAMLESS COPPER BUSPIPE AND TUBE

ASTM-B210 STANDARD SPECIFICATION FOR ALUMINUM-ALLOY DRAWN SEAMLESSTUBE

ASTM-B271 STANDARD SPECIFICATION FOR COPPER-BASE ALLOY CENTRIFUGAL CASTINGS
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INDEX FOR ASTM
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ASTM-B283 STANDARD SPECIFICATION FOR COPPER AND COPPER-ALLOY DIE FORGINGS(HOT PRESSED)
ASTM-B302 STANDARD SPECIFICATION FOR THREADLESS COPPER PIPE
ASTM-B306 STANDARD SPECIFICATION FOR COPPER DRAINAGE TUBE
ASTM-B315 STANDARD SPECIFICATION FOR SEAMLESS COPPER ALLOY PIPE AND TUBE
ASTM-B337 STANDARD SPECIFICATION FOR SEAMLESSAND WELDED TITANIUM AND TITANIUM ALLOY PIPE
ASTM-B361 STANDARD SPECIFICATION FOR FACTORY-MADE WROUGHT ALUMINUM AND ALUMINUM-
ALLOY WELDING FITTINGS
ASTM-B363 STANDARD SPECIFICATION FOR SEAMLESS AND WELDED UNALLOYED TITANIUM AND
TITANIUM ALLOY WELDINGFITTINGS
ASTM-B366 STANDARD SPECIFICATION FOR FACTORY-MADE WROUGHT NICKEL AND NICKEL ALLOY
WELDING FITTINGS
ASTM-B367 STANDARD SPECIFICATION FOR TITANIUM AND TITANIUM ALLQOY CASTINGS
ASTM-B369 STANDARD SPECIFICATION FOR COPPER-NICKEL CASTINGS
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INDEX FOR JIS
CODE DESCRIPTION
<TERMSAND SYMBOL S>
JISB 0100 GLOSSARY OF TERMSFOR VALVES
JIS-B 0116 GLOSSARY OF TERMSFOR PACKINGSAND GASKETS
JIS-B 0125 GRAPHIC SYMBOLSFOR FLUID POWER SYSTEMS
JIS-B 0151 GLOSSARY OF TERMSFOR IRON AND STEEL PIPEFITTINGS
JIS-Z 3001 WELDING TERMS
JIS-Z 3021 SYMBOLIC REPRESENTATION OF WELDS
JIS-Z 8204 INSTRUMENTATION SYMBOLS
JIS-Z 8205 SIMPLIFIED REPRESENTATION OF PIPE LINES
JIS-Z 8207 VACUUM TECHNOLOGY - GRAPHICAL SYMBOLS
JIS-Z 9102 IDENTIFICATION MARKING FOR PIPING SYSTEMS
<PIPES>
JIS-G 3442 GALVANIZD STEEL PIPES FOR ORDINARY PIPING <SGPW>
JIS-G 3443 COATED STEEL PIPESFORWATER SERVICE
JIS-G 3447 STAINLESS STEEL SANITARY PIPES<SUS-TBS>
JIS-G 3448 LIGHT GAUGE STAINLESS STEEL TUBES FOR ORDINARY PIPING <SUS-TPD>
JIS-G 3452 CARBON STEEL PIPES FOR ORDINARY PIPING <SGP>
JISG 3454 CARBON STEEL PIPES FOR PRESSURE SERVICE <STPG>
JIS-G 3455 CARBON STEEL PIPES FOR HIGH PRESSURE SERVICE <STS>
JIS-G 3456 CARBON STEEL PIPES FOR HIGH TEMPERATURE SERVICE <STPT>
JIS-G 3457 ARC WELDED CARBON STEEL PIPES <STPY >
JS-G 3458 ALLOY STEEL PIPES <STPA>
JIS-G 3459 STAINLESS STEEL PIPES <SUS-TP>
JIS-G 3460 STEEL PIPES FOR LOW TEMPERATURE SERVICE <STPL>
JIS-G 3467 STEEL TUBES FOR FIRED HEATER
JIS-G 3468 LARGE DIAMETER WELDED STAINLESS STEEL PIPES<SUS-TPY>
JIS-G 3469 POLYETHYLENE COATED STEEL PIPES<P>
JIS-G 4903 SEAMLESS NICKELOCHROMIUM-IRON ALLOY PIPES
JS-G 5202 CENTRIFUGALLY CAST STEEL PIPES FOR HIGH TEMPERATURE AND HIGH PRESSURE SERVICE
<SCPH-CF>
JIS-G 5525 CAST IRON SOIL PIPESAND FITTINGS
JIS-G 5526 DUCTILE IRON PIPES
JIS-H 3300 COPPER AND COPPERALLQOY-SEAMLESSPIPESAND TUBES
JIS-H 3320 COPPER AND COPPER ALLOY-WELDED PIPESAND TUBES
JIS-H 4080 ALUMINUM AND ALUMINUM ALLOYSEXTRUDED TUBE AND COID-DRAWN TUBES<AXXXXTE,
TES, TD, TDS>
JIS-H 4090 ALUMINUM AND ALUMINUM ALLOY-WELDED PIPEAND TUBES<AXXXXTW, TWA, TWS,
BAXXTW, TWS>
JIS-H 4202 MAGNESIUM ALLOY SEAMLESSPIPESAND TUBES<MT>
JIS-H 4311 LEAD AND LEAD ALLOY TUBESFOR COMMON INDUSTRIES<PBT, TPBT, HPBT>
JIS-H 4312 POLYETHYLENE LEAD COMPOSITE PIPES FOR WATER SUPPLY <PEPB-S,1,2>
JIS-H 4313 HARD LEAD PIPES
JIS-H 4552 NICKEL AND NICKEL ALLOY SEAMLESS PIPES AND TUBES
JIS-H 4630 TITANIUM AND TITANIUM ALLOY SEAMLESSPIPES <TTPXXXH, CW, W.WC>
<PIPE FITTINGS>
JIS-B 2301 SCREWED TYPE MALLEABLECAST IRON PIPE FITTINGS
JIS-B 2302 SCREWED TYPE STEEL PIPE FITTINGS
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JIS-B 2303 SCREWED DRAINAGE FITTINGS
JIS-B 2311 STEEL BUTT-WELDING PIPE FITTINGS FOR ORDINARY USE
JSB 2312 STEEL BUTT-WELDING PIPE FITTINGS
JIS-B 2313 STEEL PLATEBUTT-WELDING PIPE FITTINGS
JIS-B 2316 STEEL SOCKET-WELDING PIPE FITTINGS
JIS-B 2321 ALUMINUM AND ALUMINUM ALLOY BUTT-WELDING PIPEFITTINGS
JSB 2351 210 KGF/CM BITE TYPE TUBE FITTINGS FOR HYDRAULIC USE
JIS-B 2352 BELLOWSTYPE EXPANSION JOINTS
JIS-B 8381 TUBE FITTINGS FOR PNEUMATIC USE (FOR FLEXIBLE TUBES)
JIS-H 3401 PIPE FITTINGS OF COPPER AND COPPER ALLOY
<PIPE FLANGES>
JS-B 2201 PRESSURE RATINGS FOR FERROUSMATERIAL PIPE FLANGES
JIS-B 2202 DIMENSIONS FOR PIPE FLANGE FACING
JIS-B 2203 TOLERANCES FOR PIPE FLANGES
JS-B 2206 BASISFOR CALCULATION OF ALUMINUM ALLOY PIPE FLANGES
JS-B 2207 BASISFOR CALCULATION OF ALUMINUM ALLOQOY PIPE FLANGESWITH FULL FACE GASKET
JIS-B 2210 BASIC DIMENSIONS OF FERROUS MATERIALS PIPE FLANGES
JIS-B 2220 STEEL WELDING PIPE FLANGES
JIS-B 2240 GENERAL RULES FOR COPPER ALLOY PIPE FLANGES
JSB 2241 BASIC DIMENSIONS OF ALUMINUM ALLOY PIPE FLANGES
JIS-B 2290 VACUUM TECHNOLOGY - FLANGE DIMENSIONS
JIS-B 2291 210 KGF/CM2 SLIP-ON WELDING PIPE FLANGES FOR HYDRAULIC USE
JIS-B 8602 PIPE FLANGES FOR REFRIGERATION
<VALVES>
JIS-B 2001 NOMINAL SIZE AND BORE OF VALVES
JIS-B 2002 FACE-TO-FACE AND END-TO-END DIMENSIONSOF VALVES
JIS-B 2003 GENERAL RULES FOR INSPECTION OF VALVES
JSB 2011 BRONZE GATE, GLOBE, ANGLE AND CHECK VALVES
JIS-B 2031 GRAY CAST IRON VALVES
JIS-B 2032 WAFET-TYPE
JIS-B 2051 MALLEABLE IRON 10K SCREWED VALVES
JS-B 2061 FAUCETSAND BALL TAPSAND FLUSH VALVES
JIS-B 2062 SLUICEVALVESFORWATERWORKS
JIS-B 2063 AIRVENT VALVESFOR WATER WORKS
JIS-B 2071 CAST STEEL FLANGED VALVES
JSB 2191 SCREWED BRONZE PLUG COCKS
<VALVES>
JIS-B 8210 STEAM BOILERS AND PRESSURE VESSELS - SPRING LOADED SAFETY VALVES
JIS-B 8245 VALVES FOR LIQUEFIED PETROLEUM GAS CYLINDER
JIS-B 8246 HIGH PRESSURE CYLINDER - VALVES
JIS-B 8372 PRESSURE REDUCING VALVES FOR PNEUMATIC USE
JIS-B 8273 2-PORT SOLENOID OPERATED VALVESFOR PNEUMATIC USE
JIS-B 8374 3-PORT SOLENOID OPERATED VALVESFOR PNEUMATIC USE
JS-B 8375 4-PORT AND 5-PORT SOLENOID OPERATED VALVES FOR PNEUMATIC USE
JS-B 8376 SPEED CONTROL VALVES FOR PNEUMATIC USE
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INDEX FOR JIS
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JIS-B 8401 AUTOMATIC STEAM TRAPS

JIS-B 8402 RADIATORTRAPS

JIS-B 8403 RADIATOR VALVES AND FITTINGS

JIS-B 8410 PRESSURE REDUCING VALVESFOR WATER WORKS

JIS-B 8471 WATER PIPE LINES - SOLENOID VALVES

JIS-B 8472 STEAM PIPE LINES- SOLENOID VALVES

JIS-B 8473 FUEL OIL PIPE LINES - SOLENOID VALVES

JIS-B 8605 STOP VALVES FOR REFRIGERATION

<SCREW THREADS>

JS-B 0202 PARALLEL PIPE THREADS

JS-B 0203 TAPER PIPE THREADS

JS-B 0216 METRIC TRAPEZOIDAL SCREW THREADS
JS-B 0222 29 TRAPEZOIDAL SCREW THREADS
<GASKETSAND PACKINGS>

JS-B 2401 O-RINGS

JS-B 2403 V-PACKINGS

JIS-B 2404 SPIRAL-WOULD GASKETS FOR PIPE FLANGES
JIS-B 2406 INSTALLATION AND GLAND DESIGN FOR O-RINGS
JS-B 2407 BACK-UP RINGS FOR O-RINGS

JSR 3451 ASBESTOS CLOTHS

JSR 3452 ASBESTOS BRAIDED ROPES

JS-R 3453 COMPRESSED ASBESTOSSHEETS

JS-R 3454 ASBESTOSMILL BOARDS

<TEST METHODSAND OTHERS>

JIS-H 0401 METHODS OF TEST FOR HOT-DIP GALVANIZED COATINGS

JSH 8641 ZINC HOT DIPGALVANIZING

JS-Z 3104 METHODS OF RADIOGRAPHIC TEST AND CLASSIFICATION OF RADIOGRAPHIC FOR STEEL WELDS

1157 3106 METHODS OF RADIOGRAPHIC TEST AND CLASSIFICATION OF RADIOGRAPHIC FOR STAINLESS
STEEL WELDS

JS-Z 3700 METHODS OF POST WELD HEAT TREATMENT

<REFERENCES>

JS-A 9501 STANDARD PRACTICE THERMAL INSULATION WORKS

JS-A 9503 DIATOMACEOUS EARTH HEAT INSULATING MATERIAL

JS-A 9504 THERMAL INSULATION MATERIAL MADE OF ROCK WOOL

JS-A 9505 THERMAL INSULATION MATERIAL MADE OF GLASSWOOL

JIS-A 9506 BASIC MAGNESIUM CARBONATE HEAT INSULATING MATERIAL

JS-A 9507 CORK BOARDS

JS-A 9508 HAIR FELT

JS-A 9510 THERMAL INSULATION MATERIAL MADE OF CALCIUM SILICATE

JS-A 9511 THERMAL INSULATION MATERIAL MADE OF POLY STYRENE FOAM

JS-A 9512 WATER REPELLENT THERMAL INSULATION MATERIAL MADE OF PERLITE

JS-A 9513 RIGID FOAM RUBBER HEAT INSULATION MATERIAL

JSA 9514 THERMAL INSULATION MATERIAL MADE OF RIGID URETHANE FOAM

JSR 2611 INSULATING FIRE BRICK

JS-Z 7401 RULES FOR ROUNDING OFF OF NUMERICAL VALVES

JIS-Z 8601 PREFERRED NUMBERS
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1. Scope & Definitions
1.1 Scope

This specification covers the minimum technical engineering requirements for the design of piping supports. If not
specified especialy, the piping supports of package facilities shall be in accordance with manufacture standard.

1.2 Definitions

1.2.1 Standard Piping Supports; Piping supports specified in Attachments 1 & 2 are defined as “ Standard Piping
Supports’ . Piping designer shall not develop any evaluations of engineering requirement for these supports.

1.2.2 Specid Piping Supports, Supports other than “ Standard Piping Supports’ or piping supports which are
required specia engineering requirements not specified in “ Standard Piping Supports’ are defined “ Special
Piping Supports’. Details of “ Specid Piping Supports’ shall be developed in “ Specid Piping Support
Drawings” by piping designer.

2. References

The following codes, standards and specifications including applicable addenda shall form a part of this specification
to the extent specified herein. The referenced edition of these documents shall be that which is in effect as the
issue date of this specification.

2.1 Codes & Standard

ASClI American Institute of Steel Construction
Manual of Sted Construction

ASME American Society of Mechanical Engineering (ASME)
B31.3 Process Piping

MSS Manufacturers Standardization Society
SP-58 Pipe Hangers and Supports —Materia, Design and Manufacture.

2.2 Engineering Specifications

LDM-L003 Spring Hangers and Supports
LDM-L004 Fabrication and Ingtalation Detail Drawings for Standard Piping Supports

3. Material and Construction of Supports

3.1 A description of materias for standard piping supports shdl be provided in LDM-L004 “ Fabrication and
Installation Detail Drawings for Standard Piping Supports’ and “ Speciad Piping Support Drawings” for
specia piping supports.

3.2 LDM-L004 “ Fabrication and Installation Detail Drawings for Standard Piping Supports” and * Specid Piping
Support Drawings” shall be used to fabricate and indal piping supports.
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3.3 Theingallation and fabrication for piping supports including speciad elements such as spring hanger/support,
sway-brace, rigid hanger and hydraulic snubber should be developed in “ Specia Piping Support Drawings”
by piping designer.

4. Marking of Supports

4.1 Thelocations and legends of piping supports shal be shown as below on the isometric drawings on which the

piping line appears. The legends of standard piping supports shall be described in accordance with those
specified in attacnment1 and 2.

ISOMETRIC (HORIZONTAL) ISOMETRIC (VERTICAL)
v
Support
d
_ e
/ | | WTOSEL.
'\ Support or EL
legend
A

4.2 Thelegends of specia piping supports are as follows;

SPS- XXXX
Serial Number

SPS: Specia Piping Supports to fabricate at site.
SPR : Spring Hanger/Supports

SSB : Sway-Brace

SNU: Hydraulic Snubber

SRH: Rigid Hanger

5. Design Criteriafor Piping Supports

5.1 Generd Criteria

5.1.1 All dimensions on Attachments 1 & 2 are in mm. unless otherwise noted.

5.1.2 All components of piping supports except miscellaneous structural steel shall conform to ASME B31.3,
“Process Piping” and MSS-SP-58, “ Pipe Hangers and Supports —Material, Design and Manufacture’ . |If

there are any deviations between ASME B31.3 and MSS-SP-58 the governing document shall be ASME
B31.3.

5.1.3 Miscdlaneous Structural-steel parts shal be designed in accordance with AISC “Manua of Steel
Condtruction” .

30 Quality Speed Trust



@LGE&C LDM — LOO2

PIPING SUPPORTS REV.0
DESIGN PAGE 5 OF 7
SPECIFICATION DATE Sep. 2002

5.1.4 Piping supports shall be designed to satisfy al static and operationa load conditions to which the piping
and/or equipment may be subjected.

5.1.5 Support system shdl provide for and control the free or intended movement due to thermal expansion or
contraction of the piping and connected equi pment.

5.1.6 The design of the support system shall take full advantage of commercially available load rated and tested
components.

5.1.7 Be readily ingtalable with usua field labor and equipment.

5.1.8 Stresses of support components must be kept within permissible values as per the applicable code(s).
However, the stress evaluation for piping supports, which are specified in the attachments of this specification,

is not necessary.

5.1.9 Piping supports for the heavy piping loads shall be checked by the Civil Engineer for the strength adequacy of
associated civil components.

5.1.10 Design of piping supports shal include loads as a result of hydro-static testing. In certain cases temporary
supporting may have to be specified on isometric drawing and applied.

5.1.11 shims used in the field to achieve full bearing between piping and/or piping attachment and the structural steel
and/or grade pier must have sufficient area to carry the load to the structural component.

5.1.12 Piping supports shal be designed to prevent the transmission of excessive heat to the steel structure or
concrete beam. Bare piping may rest directly on support if the contact area temperature does not exceed
120 on concrete beam supports or 400 on structural steel beam supports. Otherwise, sufficient
height/distance shall be provided such that the contact area temperature does not exceed the above limitations.

5.1.13 Design temperature of hanger components in direct contact with the pipe shall be the temperature of the
contained fluid. For conventiona high temperature piping inddlation, areduction in temperature of 40
(100 ) per 25 mm (1 in) as measured from the outer pipe surface may applied for strength calculations and
materia requirements.

5.1.14 Linesin the mixed flow condition of flow (boiler blow down lines, etc.) shdl be supported on rigid supports,
unless thermal movements dictate otherwise.

5.1.15 For stress relieved (PWHT) piping, the integral support attachments to piping should be welded prior to
sress relief of piping.

5.2 Rests and Guides
Horizontal axial movement of pipe in excess of 125mm(5 in.) requires a check on the length of pipe shoe being used.

It is imperative that the length of all shoes be such that they remain on the supporting sted during the full
anticipated movement of the line.
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5.3 Elbow Stanchions

For “Low sections of ground or heavy duty” (Type: F, G, H, I, J), the locations & top elevations of concrete
foundation (TOC) shdl be informed civil engineer for the design & construction of piping support foundation.

5.4 Spring Hangers & Supports
5.4.1 Spring hanger shall be defined as a hanging support that includes spring e ement.

5.4.2 Spring support shall be defined as a piping support that includes spring element and supports piping like
stanchion.

5.4.3 Refer to the specification of LDM-L003 “ Spring Hangers and Supports’ for details.
5.4.4 Spring hanger is more preferable than spring support.

5.4.5 Where horizontal movement of the spring support is over 15mm, spring hanger shall be preferred. If it is
inevitable to use spring support, consider specia device such as*“ Teflon” diding pad, graphite or roller.

5.4.6 Refer to the Appendix 3 (Piping Support Component Data & Drawings) of LDM-L004 *“ Fabrication and
Installation Detail Drawings for Standard Piping Supports’ for support design if manufacturer’ s drawing is
not available.

5.4.7 The use of rod or spring hanger on lines shall be evaluated as follows.

\&\, X : EXPANDED POSITION BEYOND

MAX) 4° 4
& A(deg) =Sin (X /L)<
i
AT 0 A AL
V___JL_![{._ [
X

5.4.8 The information of al rigid hangers shall be submitted to stress engineer. The stress engineer shdl prepare the
rigid hanger data sheet.

5.5 Piping Supports for Expansion Joints

5.5.1 Anchors required for expansion joint without hinged pin or gimba devices shal have sufficient capacity to
withstand internal pressure plus joint-spring force.

5.5.2 The interna pressure force shal be calculated as the product of the hydrostatic test pressure and the
maximum internal area of the joint.
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5.5.3 Guides for expansion joints shdl direct piping movement into the joint, within the joint manufacturer's alowable
lateral and angular misalignment limits.

5.6 Piping Supports for Rotating Equipment
5.6.1 The first support of piping from rotating equipment shall be adjustable type support.

5.6.2 In outdoor ingdlation, when differential settlement is anticipated, no rigid support shal be used in the vicinity
of pumps, turbines, expanders or other sensitive equipment.

5.6.3 Reciprocating compressor or pump piping which is prone to vibration should be designed so that it can be
supported from grade sleepers if possible.

5.7 Building Attachments
5.7.1 For piping routed inside of, or in vicinity of buildings, the use of existing structural steel and concrete shall be
utilized with caution. Any additiona loading to existing structures shall be checked to ensure the added load
will not overstress the structure.

5.7.2 For attachment to concrete, the location and elevation of embedded plate shall be informed civil engineer, or if
that is not feasible, Hawk-Anchor (Hilt’ sHAS) bolts or equal may be used.

5.8 Seepers and grade piers for Piping Supports

5.8.1 Where anchors or directiona stops are specified at deepers or base piers, the caculated reactions at these
points are to be submitted to the Civil Engineer.

5.8.2 The location of deepers and grade piers should be informed Civil Engineer for design and construction.
6. Attachments
6.1 Attachment 1. Standard Piping Supports (Bare / Hot Insulated Lines)

6.2 Attachment 2: Standard Piping Supports (Cold Insulated Lines)
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1. ANCHORS
=T I
112" & SMALLER 1"TERU 4" S THRU G 8" THRU 24* 26" THRIU 48°
A
T-HOLT T-BAND
’ L z ) ! 5 !
4" & SMALIFR 5" THRD 12" 214" & SMALIFR 3"THRU 12"
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(LINED OR NON-METALX BARE LINES)
(. 0 ( ( Q
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5 q_ LD@%DA ”—L? / STEEL STRUCTURE
v 7 il (TYP)
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A DAB
NOTER
1. ANCHOR SUFPFORT LEGENDS AR ASFOLLOWS. 2, BHUOF BEIGHTE ARE AS FOLLOWE.
1.1 FOR BOT INFULATED LINES pre—— P -
Al-B ~— BHOE DESEINATION p— ™ —
SUFPORT TXTE —_r J Eﬁmﬁu e 7~128 154 A
MATERIAL CESIGNATEIN HEIGHT IF REGUIRED HE-175 F a
(NOTE 1){TYE) 7%~ 225 i (¥
12 POR BARE LINES
AB 1 1, ANCHCR SEUBCTIDN (FJIOE
SUPRIRTTYPE I MATERIAL DESIIRATION NG ANCHORTYPR
L3 FOR DIRECTIONAL ANCEGR FOR BOT INSULATED LINGS warmia | oy | EOTINSWATED | maws LINES
CAERION 1 BELOW 350" C Al DAL ABL DAR1
! SHOE DESICNATION STIEL 2 9l -0 L A2 DA1 | MNE | NONE
DA1 -B-500 STAINCESS
SIRPORT TYEE ——r 127 Tmull STEEL : :ﬂn-w: Cn ﬁ :: NAEH;E m
MATERIAL DESMANATION e NOKE <m° c~-700° © | OONSTLT WITH STRESS FNGINERR
BT KR i |V e | Vi RS
14 DRECTIONAL ANCHIR FOR BARE LINES %gmmn NONG AME- 150 € m% ABU o AHH
DAR 1
i -t -y
FABRICATION AND INSTALLATEON DETAIL DRAWINGS L-HE] THRU L35 |
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PIPING SUPPORTS LDM-LO02
@ LG E&C —
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:3 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
2. GUIDES
| | |
2-172" & SMALLER 3" THRU ¢ B° THRU 24 26" THRT 48"
2]
U-BOLT U-BAND
% % V. <
N\ 7/ S22
S U S | ! ) () {
4" & SMALLER 5" THRO 24° 26" THRLJ 36° 212" & SMALLFR 3" THRU (3"
] @u BB
(LINED DR NON-METALK? BARE LINBS)
NOTES
L?:;Lﬂjl.li:ltmlﬁﬂﬂm . DN SELFCTEN GINDE
081 -B ——EEOEDESIGNATION PIPING GUIDETYFE
B e ) il ol I
SUPFURTTVFE HEIGHT ¥ RE(UIRED CARBON 1 BALOW 356" C @1 "]
dowsy T Tamers e
FTEEL 4 i C-48" C 84 NCONB
12 POR BARE LINES NONB QF C~750" ¢ | CONSULT WITH STRESS ENGINERR
GB LOW ALLOY ] BELOW 45" C ass [ o
EUFART TYFE _F STEEL NONE 45" C-1%" C | CXINEULT WITH ETRESA ENGINEER
e | N AME1% © LN GHUOR GER
2, GO HENGHITS AR AS ] am@mmnﬂmmm'wmmm
INSIL. THX SACE HRKIAT () DESKINATION
BELLOW 75 100 NONE
TS~ 135 15 A
125178 o )i |
176~ 225 i C
FAHRICATION AND INSTALLATECON DETAIL DEAWINGS L-H, L-EEE |
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@ LG E&C PIPING SUPPORTS LDM-L002
ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:4 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
3.RESTS
w &
e
£ & SMALLER E* THRLI 24¥ 24" THRIJ 48"
-3
CLAMP
F‘:ﬁ \—-: Eﬁ \<:_
__—k//—__ __;\‘([1/\ /_:_
i & SMALLER ° THRU 4*
SL
(LINED, NON-METALLIC OR FWHT LINES)
L4
(26" & LARGEER WITH SCHI0 & BELOW)
NOTES
1, REST SUFPORT LEGENDS ANE AS FOLLOWS. 2 SHOE HEIGHTS ARE AS KELOWS.
L1F0R SE INSUL. THX SHOE HEMGET (8) DESIGNATION
BELOW 75 1% NONE
51-B - ——mm P ™ A
SUPEORT TYPE —T J mr,snun f36-17 = a
MATERIAL DESKINA TION mmm ez el c
(NOTE 3
3 KEST SELECTION GRUIDE
12FOR WEAR FAD FIPING REST TYFR
CRENTEM. [BhTNEITATED |BOT INRILATED
D MATERIAL DBRIGNATION LINES PWHT LINER
__r CARBON 1 HELOW 350" C 8 18]
SUPPORT TYPE STEEL 1 350 C-420° C el [-F]
STAINLESS 3 BELOWIN' C M 73
ETFEL 4 M C-40" C M a4
NONB 4200 ©~790* © | CONSULT WITH STRERS ENGINEER
LOW ALLDY f] RELQW 4" ¢ s | s
FTEEL NINB 45" C~350° C | OONSULT WITH STHESS ENGINEER:
mmc NeNB AMB- 19" C BLE NONE
FABRICATIDN AND INSTALLATION DETAIL DRAWINGE L-H09 THRU L-H13% |
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LDM-L0O02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:5 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

4. ELBOW STANCHIONS (1 OF 2)

UPPER SECTION
NITEZ

i ) \F

hE Cp %1
ETOB

s:m.[] g couonev i ¥ (&
it iy 3

B

(FOR C/S:NON EEAT TREATED) (FOR ALLOY, /5, C/S-HEAT TREATED) (FOR NPS 4° THEU 24")

LOWER SECTION (PAVED AREA-LIGHT DUTY)

ﬂ ,ﬁﬂﬁ,

_B _C _D
(EET) {ADJUSTAELE REST) {GUDE) (CAIDE/ADIUSTABLE REST)

TOR NPf 16° & SMALLER AN PIFING LOAD 1000 Kgf & BRLOW

LOWER SECTION (GROUND OR HEAVY DUTY)

O ?H
5

{(GLIDE/ADILISTARLE REET)

FARRECATION AND INSTALLATION DETAN DRAWINGS L-H14 THEU L-H17 |
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@ LG E&C PIPING SUPPORTS LDM-Lo02

ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE: 6 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

4, ELBOW STANCHIONS (2 OF 2)

NOTES

L ELBOW STANCHION SUPPORT LEGENDS ARE AS FOLLOWS
L1 FOR TYPE EL, E2 OF UFPER SECTION

—— m'”"f‘ T sonmen

mwmmnun TNRECTION (NOTE 14}
tm
1.2FOR TYFE E3 OF UPFER SECTION
BSD 2- 61200
b _EWIEHA'II
LOWER SECTION DIRECTICN (NOTE 1.4)
COLUMN & STUR SIZE
MATERIAL DESMGNATICN

BOR LUDFLATE(NOTE 1 3)

13 MATRRIAL DRSTGNATION FOR LUK FLATR
1:CARBONSTEEL,  BIMING TEMP.BELOW 354° €
2:CANBONYIEEL,  FIFING TEMP.350° -4 C
1: STAINLESS STEEL, PIRING TEME. BELOW 35%0° C
4: STAINLESS STREL, PENG TEME. 33" ©-42" ©
$: LOWALLOY STEEL,  FIPING TEMP. BELOW 4%° C

1.4 GIIDE PLATE RECTEONS HFALL BE APRCIFIED (NLY AT
LOWER SECTION AND {MITTER FOR THE {THER TYPES.

N NORTE, 8:80UTH, B: EAST, W: WEST

7]

%_ L () @ ALLOY
hoe ~ | STERL1LDNE

1N__ +#rrme
(ALLOY BTERL)

le—— 4 COLUMN
(CARBORN BTEEL)

1180

+
QE

SAMP'LE : E214°-1100 {N.8)

2 SPECIAL CONSIDERATION SHALL HE GIVEN TC ELBOW
ATTATCHMENT UNDER THE FOLLOWING CONDITIONS.
CONSULT WITELPIFING STRESS BNGINEER.

2.1 DESNN TEMPERATURES ABQVE 420" CF(R CAREON
/STAINLESS STEEL MPING, AND 450" CFORALLOY
BTHRL.

42 OFERATING PRESEURE 2(0K/CM AND AHGVE.

23 MPING TO AND FROM RECIFRDCATING OR FORITIVE
DEFLACEMENT COMPRESECR AND PUMT.

24 FIPING CFERATING IN A SRVERE CYCLIC OCNINTION.

13, THE SIZE SELECTION FROM THE TABLE BELIOW BB ONLY
FOR REFERENCE. THE SIZE OF COLIMN & ETUE MAY EE
INCREASED £ EEDUCED BY THE §TRESS EVALUATION
OF PIMNG SUFPORTR

ELBOW STANCHION SIZE SELECTION TABLE

NOMINAL COLIAMN & STUR SIZE
FIFe A5 Lao0 m<L 950

7 » NN

21/r Fd NONE
¥ r ¥
Y r v
¥-€ " -
e ¢ pu
171 P -
v - i 12
T - =
- e -
r-35 T 18°
- 1 P
“w.-m wr wr
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LDM-LO02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:7 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
5. DUMMY SUFPPORTS {1 OF 2)
S - NON HEAT TREATED LINES : BARE LINES
MIN. 50
{TYR) 50
S e ™
= ﬁ = C— ,
L | \NDTE1 Q = == i
: (IYe)
Ry o
¢ DS L

ALLOY, /8, CS - HEAT TREATED LINES : BARE LINES

MIN 50

G2

{
Q

{
A

.

| I_|_|
o .
)
L

(NOTES) ﬂuu

DSs2

CS - NON HEAT TREATED LINES : HOT INSULATED LINES

MIN. 50

W

——

Oji%r

=
! ﬁj:,\%
U

D33

ALLQY, S/S, C8 - HEAT TREATED LINES : HOT INSULATED LINES

(TYP) :
] ,Wi‘:-u&m Fn
O‘jf% Fj‘* : —
Q I
(| = ==k
Wl T [T
GNU:';EJ 3
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@ LG E&C PIPING SUPPORTS LDM-Lo02

ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:8 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

3. DUMMY SUFPORTS 2 OF 2)

NOTES
1. SUPPORT LBGEND [3 AS FOLLOWS. 5. 'THE 8178 SRLBCTION FROM THE TABLE RELOW IS
DS4 A-6"- 600 MYMETNTEH
scrroer ] —[ L imvaray cuLcmavm,
TYFB DUMMY FIPE BIZE
SHOE DESIGNATION
TP EBQUIRED. (NOTE 2.) DUMMY BIZE ZRLECTION TAELE
4. SHOE HEEGHT SHALL EF AS POLLDWS, ™EE MAX, “L2*
TOL THX |[SHOGHEGGET () | DESKGNATION &zn 1z LENGTH
BELOW 75 o] NONE 7 112" 1000
T~ 115 150 A
126~ 174 200 B ry > 1000
178228 250 c
£ r 1000
3. THE B FLEVATION OF HEATIER & [XAMMY PIPE BHATL e 1 1500
BESAME. . P 1500
4. SPRCTAL CONYIDERATION BHALL BE GIVEN TOELBOW e Ly 1500
ATTATCHMENT UNDER THE FCLLOWING CONDITEONS. 2 1w 2008
CONSTILT WITH FIFING ENGINEER.
2.1 DRERIN TEMPERATURES: ABOVE 400° £ FOR CARESN il r Lol
/STAINLESS STEEL PIFING, ANE: 430° CFORLALLOY o - 2008
STEEL.
g 16 2008
2.2 OPERATING PRESSURE 210 Ki/CM AND ABOVE.
34T bt o 2000
21 FPING TO AND FRCM RBCTFEDCATING OR POSITIVE
DISFLACEMENT (XIMPREFSCE. AND MMP, yy. ] w 2000

14 FIFING OPERATING IN A SEVERE CYCLIC CONDITION,
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LDM-L002

@ LG E&C PIPING SUPPORTS
ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:9 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
6. TRUNNIONS
NJTE2. L
)\ (-
ave) I T i T B
ks
STEEL BEAM —/ >
(TYR)
™ ™
=@ o
/— FHEAR LU
LSOX50XS T-BOLT
il ]
TOSEL. |_I¢ "__T*_I £=”==i%j
O\/ O\/
MAX.500
__ms
L1KG W/ U-BOLT (L.1/2° & SMALLAR)
NOTES
L SUFPORT LBGENDS ARE AS FOLLOWS. 3. TRINNEIN OKENTATICN
1.1 FOR TEUNNKNS
TR2 (60) - 6" - 600 PLANTRORTH
[ =" R
TRIONNION
DRIENTATION
INOTE 3) m ]
12 FOR LUG WITH L-BOLT
T2t
TRUNNION
e FOK REAR L100 (NOTE L) m
L4 MATERIAL DESGNATIIN FOR SHEAR LOG 4. THE BIZP BE]1 FCTEIN FROM THE TABLE HELOW IR ONLY EEFERENCE,
A gy LTINOTEMP. BELOW ¢ © N CASE "L LENGYH 1§ TOMGER TAN MAY, TRUNMKN PR
3 VAT 400 R SO TN, DI € BUZB SEALL BE CALCOLATID,
4 : HTAINLERS STEEL, FIFING TEMP 350" C~42° C TRINNICIN SIZE SFLFCTICIN TAHLE
5:L0OW ALLIFY BTFHI, FIPING TEMP. EELOW 45° C
. WX
2. INCASE O THE DESKGN TEMPERATURES CF FIPING ABOVE 1’ Tm
45 C, CONSULT WITH STRESS ENGINEER.
211" r
4 r
e .
| Q01 o [
1218 [ 4
(1. b
e 120
25".30" 14"
1273 w
wer i
FABRICATION AND INSTALLATION DETAIL DRAWING | L-HM | hudne nd i
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@ LG E&C PIPING SUPPORTS LDM-Looz2

ATTACHMENT 1 REV. 0
DESIGN STANDARD PIPING SUPPORTS PAGE: 10 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

7. VESSEL BRACKETS - GUIDE

#L 'y jﬁé o

1 - _% il 1
k =) o
A ' " GUIBFLATE
A ., (MAX 1000) } ) oax 100y 1
e |0 A oS I[Iiﬂ o ) ﬁ
A I
I i [
) I S
—oncas |

(RARE LINES)

VGIAB
(4" TERU (2"}

Lﬂr é;
' [

"\_GUIDR PLATE

T

(600-1700)
(BARE LINES) (HOT INSULATED LINES)
VG2A/R VG4A/BIC
{3 & EMALLER, HOT INSULATED LINES) { 14* THRU 48")

NOTES
2. WHEN THE VESSEL TEMPERATURE I8 OVER 4%0° C,
TEMFERATURE BOLATION BETWEEN CLE AND

L. GIIIDE SUFPOET LEGENDE ARE AS FOLLUWER.

1.1 FOR BARE LINBR BRACXET SBOULD BE CONBIDERED
VG3A 1, THE TYFE F(R VERYEL HRACKET-GUMEY FHALL BE
s.mm:r]_ _me SELECTED FROM TABLE BEL (W UNLESS OTEERWIHE
TYrE 'NOTED DY STRESS ENGINEGR.
11 FOR HET INGLILATED LINES
VGIA-3 TYPE BELBCTKIN TABLE
__r "[ FOR VESSHL BRACKHET-GUIDES
SUFFORT MATERIAL DESEGNATION
Tvre FOR GUIDE FLATE (NCTE L) VPG LINBSIZE MEMBER YIZE
CLEND. VGIA TEEMALLER LXK
B 273" L75Z75X%
19 MATERIAL NESIGNATION FCR (INDE FLATE VA 1 ¥2"&SMALLIR LSIXSIXS
(:CARBONETEEL, FMIFING TEME.BELOW 350 C 1 s L75Z75K9
3. CARBON STEEL, FIFING TEME. 1S° C~430* C 3A [ 4 [100x50x5x7.5
3: STAINLESN RTEEL, PIPING TEMP. HELOW 358° C ) [0 150xT 520115
4 STAINLESS HTEEL, FIPING TEMP 350* C~-42° C A U4 1T 125
5 LOWALLDYSTEEL, FIFING TEMP. BELOW 450" C ) 26736 R0 11S
@ 848 [300xtlxdx1)

FABRRECATION AND INSTALLATION DETAN. DREAWINGS L4121 THRO L-HM4 |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS

ATTACHMENT 1
STANDARD PIPING SUPPORTS
(FOR BARE / HOT INSULATED LINES)

LDM-L002
REV.0
PAGE:11 OF 21

DATE : SEP. 2002

8. VESSEL BRACKETS - REST

TOSEL.

I nll/

2:CAXBON STEFL, PIFINGTEME.3%0° C~4@° C
3: STAINLESS STEEL, FIMING TEMP. BELCW 330* C

4: STAINLESS STHEEL, PTMNG TEMP.3S)° C~420° €
5:LOWALLOYSTHEL, ETMNG TEMF.BELOW 454" €

2, WHEN THE VESSEL TEMPERATUNE 15 OVER 4* C,
TEMPERATURE ISULATION BETWEEN CLIF AND
BRACKXFET SHOULL HE CONSIDERET],

FABRICATION ANT: INSTALTATION DETAIL DRAWINGS

LMSTHRUL-R27 |

=
N
W
VRIA/B
{.12" & SMALLER) @' THRU 6" (3" THRU 48"}
NOTES
1. RESTING SUPPGRT LEGENDS ARB ABFOLLOWS. % 'THE TYPE ROR VRGSHT., ERACKET-REATS KHATL BE
1.1 FOR VRIAE EELFLUTED FROM TABLE BEELOW UNLESS OTHERWIEE
NOTEDBY STRESN ENGINEER.
VR1A-1
SUETORT
s MATERIAL DESIGNATION TYPE SELBCTION TABLE
N FOR SEBAR LG {NOTE L) FOR VERSEL BLACKFT-AESTH
e MEMPER
e TveE Sz sTE
VRiA T TG
VR4A 8 aum LISXISXS
swroar | | v Ty 7 (L ek
TYP8 ® ¥ [ISR125
A e [1ST50R125
= e o NI
1. MATERIAL DESKINATION FOR SHEAR. LUG < e a GNP
1:CARBONSTEEL, PIPING TEMP. AELOW 350" C

403
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 1
STANDARD PIPING SUPPORTS
(FOR BARE / HOT INSULATED LINES)

LDM-L002
REV.0
PAGE:12 OF 21

DATE : SEP. 2002

9. VESSEL BRACKETS - SPRING

NOTE 2
Fm::
= — —

{DONOT USE IN PRINCIPLE, SUBSTTTUTE WITH V35)

VSSABIC
-
GUDEBPLATE —/
w1l
|'j§ » i SPRING
L[ ] HANGER
'.I_ (350-1700) TRUNNION
|
VS4A/B/C (HOT INSULATED LINES)

1. SPRING HANGER LEGEND & AS FOLLOWS.

2. WHEN THE VBSSHL TEMPERATURE M OVER 450° C,
TEMPERATURE ISOLATION BETWEEN CLIF AND

1 SPRING HAMGIR. ARACKET SHOULD BE CONSIDERED,
VS 5B-2(SPR-2D1) 3, THE TYFN FOR VESSEL BRACKET-SPRING BUFTORTY
_T —[— - ZITATL BE? BF1ECTRO FROM TARLB RELOW UNLESS
SUPDORT SPRING HANGER NO. OTHEEWISE NOTED BY STRESS ENGINFER
TYPE (REFER TO SPECIAL FIPING o i
SUPPORT DRAWINGH} TYPE SELETTION TAHLE
amNo. MATERIAL DESEGNATION POR VESSTL BRACKBT-SPRING SUPMPORTS
BORL (FJIDE PLATE (NOTE 1.7)
TYPE LINB
1.3 MATERTAL DESINATION FOR GUNDE TLATE 978 §1ZE
1:CARBONSTEEL, PIPING TEMP. RELOW 350" C V3eA
2:CAXBONETEEL,  PIPING TEME. 350° C 420 C T [L5075e 125
3: STAINLESY STEEL, FUPING TEMP, BELOW 2% C [5)
4:STAINLESS STEEL, MMNG TEMP. 358° C--4N° C B war i
5:LOWATLOVETBEL,  PIMING TEMP.EELOW 45 C : AT [300an13
FARRICATION ANT> INSTALLATION DETAIL DRAWINGS LA, L0 |
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@ LG E&C PIPING SUPPORTS LDM-L002
ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:13 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
13, SPRING HANGERS
UPPER SECTION
T ﬂ T ﬁl _ m
BV
i S =
a4 2 comran 2 QU
avl
&)
i n w
Byt E) [ . ( 3
FIPE CLAMF (B.V} —  V
(aOyr)
A D E
NCOTES
1, SUPPOKT LE(IEND]1S AS FOLLOWS,
_L SUFRORT TYFB
SPR - 201 (V1A)
SHRTAL NCL j -I: -1- LOWER SECTION
2. mmﬂu;ﬂummu av
FABRICATION AND INSTALLATION DETAIL DRAWINGE BIFBCIAL S1WR. W0, |
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LDM-LO02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE: 14 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
11. SPRING SUPPORTS
CONSTANT SPRING SUPPORT
FIPE CLAMP (B.V)

STEEL SURFACE

1. SIFPOKRT LBGEND 18 AS FOLLOWS

.

SUPFCRT TYPE

2, JUPPORTING ELEMENTY JPECIFIED ABOVE A3 B,V
SHALL BE FROVICED BY VENDCR.

3 "EPECIAL PIMING SUPPORT DRAWINGS® FOIR EACH DETAIL
SHALL BE USED FOR INSTALLATEON AND FARRICATION.

4. CONCRETE FOUNDATION ANE STHEL SURFACEFOR EACH PTFE
SUPFORT SHALL BE FROVIDED HY CIVIL ENGINEER.

FABRICATION AND INSTALLATION DETAIL DRAWINGS

BFBECIAL BLFF. OWG. |
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LDM-LO02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:15 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
12. RIGID) HANGERS
UPPER SECTION

‘WABEER
By ﬁ gmm
CLEVIS

SAMPLE : SRH-231(H1B)

l_ T
BV
[ EYERGLT -
TURN BUCKLE
LOCK NUT
H1 HS
LOWER SECTION
CLEVIS BOLT CLEVIS EOLT
£
av
BY |
- _1 —
D E
(3° AND LARGER) (2* AND LARGER)
NOTES
(, RI(D HANGER SUPPORT LBGEND [§ AS FOLLOWS.
J BLWFPOKRT TYFE
SRE-231 (H1
UEMER SECTION

SHALL BE'ROVIDED BY VENDGR.

FABRICATEIN AND} INSTALLATEIN DETAIL DRAWINGS

| EFECIAL BUFF. DWIL |

2 SUMPORTINTF ELEMENTS SFECIFIED ARIVEAR RV
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@ LG E&C PIPING SUPPORTS LDM-Loo?
ATTACHMENT 1 :
DESIGN STANDARD PIPING SUPPORTS PAGE: 16 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002
13. HOLD-DOWNS
g j—H_.AIN'WAﬂHHR
— DOMPRESSION / %‘ el
WABHERS . 8.
9 [ 1, o e
“g'- - 3/4* THRU 3*
{TYR)

 THRD 10" e

et ohed
{ V)
(e 1T THRU 247 { Y
f £ mm‘mﬂ_ﬂ_@_‘
7 Pl
HDH
(UP TG330° ©)
NOTES
1 ﬁ;@!ﬂm
N
s
e [
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LDM-L0O02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:17 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

14. BRACKETS-SINGLE LINE SUPPORTING (1 OF 3)

FOR CONCRETE BEAM OR FLOOR (LOOKING ORIENTATION VIEW)

g~ [8

: ‘:Lg “ :

AE3 k] 1=
T Him o
= =51
LI Ll

FABRICATION AND INSTALLATION DETAIL ORAWINGE L33, LAY, L-HE |




@ LG E&C

DESIGN
SPECIFICATION

LDM-L002
REV.0
PAGE:18 OF 21

DATE : SEP. 2002

PIPING SUPPORTS
ATTACHMENT 1
STANDARD PIPING SUPPORTS
(FOR BARE / HOT INSULATED LINES)

14. BRACKETS-SINGLE LINE SUPPORTING (2 OF 3)

FOR CONCRETE BEAM OR FLOOR.
L50x50:6
Ny
MLLERJ :* EEE
BCs _BC® _BCI0
{W/GBU) (WiGHU) (WIABL)
L L
MAX. 500 Faxse |

A Gl

_w| |

NOTH 8. NOIE 2.
CC5 (WASHL) CC6 (W/ABD)
{LOOKING DRIENTATION VIBW) (LODKING DRIENTATION VIEW)
FOR STEEL COLUMN OR BEAM
—— s
ﬂ_i :[ﬁ .
SMALLER) - i
St LR e
LSUx50x5 J#: #L :
_BS8 BS10
(WIGBT) (WiaBth (W/ABU)
L L
o MAX. 500 , |‘—’m 0
== 4
- NmT‘l_ = NoTES
_C8§ (WG _C8§ (W/ABU)
(LODKING ORIENTATION VIEW) (LOOKING ORIENTATION VIEW)
FAERICATION AND INSTALLATICN DETAIL DRAWINGE L-H4Z, 1.-H34, L-H3, L-H37 |
410 Quality Speed Trust




@ LG E&C PIPING SUPPORTS LDM-Lo02

ATTACHMENT 1 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:19 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

14. BRACKETS - SINGLE LINE SUPPORTING (3 OF 3)

NOTES
1. BRACKET SUPFORT LEGEND: I8 AS FOLLOWS. 3, SUPFLEMENTARY SUPFORT SUCH AS U-BOLT(GEU],
GUIDES OR FIFB SHIFS TOBACH
L1 SUPPORT LEGEND OF THE LINES SHALL BX CALLFD-OUT SEPARATELY
(52-4-1M0- 30 EXCEPT BUE)ES, 10 AND CONS.6.
SUFPCRT _1__ LOOKING DRIENTATEIN 4, THE MEMBER SI7E (F BRACXETS JEALL BE SELE(TED
TVPE LENGTH) NOTE L) ACCORTANG TO THR TABLES BELOW DEPENDING ON
MARK NOQNOTE 1) THE VERTICAL MPING LOAT.
1.3 MEMBER §17ZE MARK NO, 1% mmmmuu‘mmﬂmumm}
TOBRACKETS EDGE KHALL HE SOMM,
MARKND. MEMBER SIZR
; e & LOOKING ORIENTATION & SAMPLE
2 LSl Sxf DUTHIDE '
3 L75<75x5 OR INSULATEN
4 [10RrS8cz7 1
g [T TR0 JLANTNORTE ﬁ
2 ANY ANCEOR ON THE ERACKET SUPPORTS EXCRYT F'L =
Foi i 2 DKING ORIENTATEON
BC(E), CO)S SFIALL NOT B USED. BOWEVER, L. S .
GINDE CAN BE TRED ONLY 0N BO(S)1,2.3.4 POR. o
" AND BELOW. BPECIFY SUPPORT LEGEND
- 50 ONTHE LINE

SAMPLE ; B33-4-1200-0

BRACKET SELECTION TABLES
FORTYPE :BXC)1-4
BPAN LIMITATION MAX mmvmmm
LENGTEL) BRI [ 00
1
o 1000
159
s
10w 170
1%0
® @ Posaas {
- | w0 Qummms NN
= EERN
FOR TYPE : BS(O)5-7, CB{() 1, CB(C) 3, C8(C} 5,6
LENGTH MAX. ALLOWABLE VERTICAL LOAD (kal)
) 108 m
m
am [ ] [.wlm
30

FORTYPE : C8(Cy4

1ING™ MAX. ALLOWARLE VERTKCAL LOAD Ozh

FOR TYFE: C3{C) 2

1mNama MAX. ALLOWABLE VERTICAL LOAD 3i
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LDM-L0O02
@ LG E&C PIPING SUPPORTS LOML
ATTACHMENT 1
DESIGN STANDARD PIPING SUPPORTS PAGE:20 OF 21
SPECIFICATION (FOR BARE / HOT INSULATED LINES) | DATE : SEP. 2002

15. BRACKETS-MULTI LINES SUPPORTING (1 OF 2)

FOR CONCRETE BEAM OR FLOOR (LOOKING ORIENTATION VIEW)
BC15

cC12

FOR STEEL COLUMN OR BEAM (LOOKING ORIENTATION VIEW)

Bsll BRI BS15
L
MAX. L BS17T
1500 TOSEL i:gg. L L
1@ @ /o “ﬁ‘ wx
M_ "]' NQTE4
. 122

£ || 22 — - SUTYPY
E — W —SOTYP) NOTEA
al || STV NOTE4,
NOTE4.
BS12 BS14 BS16

FABRICATION AND INSTALLATION DETAIL ORAWINGE L-H¥3, L-H35, L-H39 |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 1

STANDARD PIPING SUPPORTS
(FOR BARE / HOT INSULATED LINES)

LDM-L002
REV.0
PAGE:21 OF 21

DATE : SEP. 2002

15. BRACKETS - MULTI LINES SUPPORTING (2 OF 2)

NOTES

L BRACKET SIFPORT LBGEFND IS AS FOLLOWR.

3. LDOKING ORENTATION & SAMPLE

1.1 BUPPORT LEGEND
C812-4-1200-% OUTSIDE PR . I
TYPE mmarEg)  (WOTES) Nr M 11
MARK NC4NOTE L.3) L T
12 MEMEER. SIZE MARK Ni2 me E ; TN %" TOOKING ORTENTATION
MARK NO. MEMEER STZR b
. = EECIFY SIRPORT LEGEND
: LWWH ON THISTINE
- 0 3 T 1280
s [ XTSRS0

2. ANY ANCHOR DN THE BRACKET SURPORTS SHALL
NOT HE USED, HOWEVER, (FJI0E CAN BE U§ED
ONLY ONBG(5)11,12.13,14 FOR ¢ AND BELOW.

4, THE LENIFTH FROM PIE QUTHIDE ({8 INSULATION}
TOBRACKETS BIXiE RHALL KE KMM.

SAMELE : B8134-1200-O

3. THE MBMEER SIZE OF BRACKETE BHALL RE SELECTED
ACOORDING T0 THE TABLES BHLOW DEFENDING ON
THE VERTICAL FIAING LOAD.

BRACKET SELECTION TABLES
FORTYPE:BS(Cy11-14
EFANLINITATION mmmmm
LENOTHY | FEKNTH) 0 o I B £ 1M
» LA
- 1008
1.8
"0 R
1 08 NS
1500 N
L) @ IM0St:1S ( \
1 10 Ouwomiow 1 N\
120 L 1] NN
FOR TYFE : BS(C)15-17
LENTTH MAX_ALLOWAHLE VERTICAL LOAD (gt}
L) ] 0 » @
" |
- @msinm
™ |
FORTYPFE: CS(C) 12
. MAX. ALLOWABLE VERTICAL LOAD (il
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@LG E&C PIPING SUPPORTS LDM-L002
ATTACHMENT 2 REV. 0
DESIGN STANDARD PIPING SUPPORTS PAGE : 10F 17
SPECIFICATION (FOR COLD INSULATED LINES) DATE : SEP., 2002
CONTENTS
PAGE
1 ANCHORS, RESTS, GUIDES = .. .. .. ... .. ... ... .....2
2. ELBOW STANCHIONS . . .. .. . .. ... .. . ... ... ...........3 4
3. DUMMY SUPPORTS & TRUNNIONS .. ... ... ... ... .. . .. .5
4, VESSEL BRACKETS - GUIDE . . . .. ... ... .. ... .. ... ... ....6
5. VESSEL BRACKETS - REST .. . . . .. ... ... .. ......... ... .. .17
6. VESSEL BRACKETS - SPRING .. . . .. . .. ... .. ... ...........8
7. SPRINGHANGERS . . . .. ... ... ... ... ... .. .............9
8 SPRING SUPPORTS . . .. . .. . .. . ... ... ... .. ... ..........10
9. RIGID HANGERS . .. . .. . ... . ... ... ...... ... ........11
10. HOLD - DOWNS . . . . . . 12
11. BRACKETS — SINGLE LINE SUPPORTING = .. . .. ... .. . 13,14, 15
12.BRACKETS - MULTI LINE SUPPORTING = . ... ... ... . 16,17
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@ LG E&C PIPING SUPPORTS

ATTACHMENT 2
DESIGN STANDARD PIPING SUPPORTS
SPECIFICATION (FOR COLD INSULATED LINES)

LDM-L0O02
REV.0

PAGE:2 OF 17
DATE : SEP. 2002

1, ANCHORS, RESTS & GUIDES

212" £ SMALLER ¥ THRU 4"

| >

NOTES
L. ANCHIIR, KEST & GIINE BIFFORT LBGENDS ARE AS FOLLOWS. 1, CRADLR HEEGHTS ARE AR FOLLOWA.
LLFOR ANCHOR INSL. THE CRATILE BEIGET (H) DESIGNATION
A %-B ~— CRAILE IESIGNATION BELOW X [ NONE
127 (NOTR 2) (T7) -7 100 A
STIPPORT TYPE _T__ml..mmx 125 = -
MATENIAL DESIGNATEON HBEIGHT IF KBQUWRED 1T oy c
(NOTE 1) (TYF.) o - -
12 FQR DEMBCTIONAL ANCHOR 627 w0 B
rmmmuu
DAY -BR-500 3. ANCHOR BELECTION GLADE
IT178 L
LENGTH *L" FIFNG SUPPORT TYPE
RO TS DESICNTEMP.
MATERIAL IFSIGNATION MATERIAL | DESIGNATEN ANCHOR REST | GUIE
HEYJT IF REQUIRED CARBON 7 " C-AMD A7 | DAT
STEEL z 45" CuM" C Al (DaB | ® am
STAINLESS
13 FOR BEST & GUIDE TR, L -19§* C~AMB AS | DAY
85-B ~— CRATEE DESKINATION
127
SUEPCRT TYPE TA!‘..'I‘UALEI.ADLE
HEHT ¥ EBQUIRED
FAHRRICATION AND INETALLATION DETAIL DRAWINGS L-OM, L-C0a, L-Ch3, L-CId |

Quality Speed Trust



LDM-L002
@ LG E&C PIPING SUPPORTS LDM:L
ATTACHMENT 2
DESIGN STANDARD PIPING SUPPORTS PAGE:3 OF 17
SPECIFICATION (FOR COLD INSULATED LINES) DATE : SEP, 2002
2. ELBOW STANCHIONS (1 OF 2)

1

iR

JOR NFf 16° & SMALLER AND PIFING LOAD 1000Kgf & BELOW

{ADJUSTABLE REST) {OUIDE) (QUIDE/ADNUSTAHLE REAT)

LOWER SECTION (GROUND-HEAVY DUTY)

i

Ni==:0 :
S S S : S S 5 )
N 8 T u _W_
(GUIDE/ALJISTABLE REST) (ANCHOR) (REST) (ADJUSTABLH REST) (QUIDE)
FABRICATICN AND INSTALLATION DETAN. IRAWING | L-CDS |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2
STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

LDM-L0O02
REV.0
PAGE:4 OF 17

DATE : SEP. 2002

2, ELBOW STANCHIONS (2 OF 2)

NOTES
1. ELBOW STANCHEGN SUPPCRT LEGENDS. ANE A5 FOLLOWE. 2. SPECIAL CONSIDERATICN SHALL BE GIVENTO ELEOW
L1 FOR TYPE B4 OF [PPER SECTION ATTATCEMENT INDER THE FOLLOWING CONDITIONS.
CONSULT WITH FIPING STEEES ENGINERR.
E4 B - 6 1200 (NS.EW) o BN
I I { 2. DESIGN TEMPERATTIRES RELOW -29* € FOR CARBON
LOWER SECTION NIRECTICN (NOTE 1.4) : TPING.,
12 OPERATING ERERSURE 210 KGCM AND ABOVE.
nm
2.3 PIFING TO AND FROM KECIPROCATING OR EOSITIVE
TISPLACEMENT COMPRERSOR AND PUMP.
12 FOR TYPE ES ¥ TIPPER SECTION 2.4 MFING OPERATINGIN A SEVERE CYCLIC CONDITEIN.
ESD 7- 61206
5, THE BIZE SELECTION FROM THE TATE R BELOW IR ONLY
nmn NOTE FOR REFEKENCE. THE S1ZE OF COLUMN & STUR MAY, BE
0N 14 INCREASFI OR REDNUCED HY THE STRESS EVALDATEIN
OF PIFING SUPPORTS,
mum &STUBNIZA
R:II-TJU |.u1:s (NQTE1.3) ELBOW STANCHION SIZE EFLECTEN TABLE
NOMINAL COLUMN & STUE BIZB
13 MATERIAL DESIGNATION
7: CARBON GTEEL, PIFING TEMP. 2 C~-AMH, FRESIZR 13 1000<L S
B: CARBON STEEL, FIFIN TEMP. 45 C~0 C
9: STAINLESS STEEL, FTFING TEMP.-196* C~AMB. r r NONE
2140 ™ NONB
1.4 JUINE FLATE DIRECTIONS SHALL BE SPECIFTED ONLY AT
RBQUIRED TIRECTFINS FOR TEE TYPED, 1, [, N, WOF 2 ¥
LOWER SECTION AND OMITTED FOR THE OTHER TYPES. "
ko
DIRECTION DESKENATION
N:NOKTH, 3: SOUTH, B: EAST, W: WEST -6 £ "
- e &
r),-] 12736 > T
. " r
\——I A7 (1 w
- 0 & CARBN
BOP STEEL LINB - ue (7 w
| V5 o]
- 1 4
g M {CARBOM ETHEL) - 5 15"
E E B4 1 2
. |~ £ COLUMN
8. E E | (CARBCH STEEL) “-an o 2

417
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2
STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

LDM-L002
REV.0
PAGE:5 OF 17

DATE : SEP. 2002

1. DUMMY SUPPORTS & TRUNNIONS

DUMMY SUFPORT

NOTB2.

BAME Bil'

L )

1, DUMMY & TRAUNNION SUFPORT LEGENDS ARE AS POLLCWA.

1.1 DUMMY SUPFORT
D84 A-6"-600
SUPPORT _Emmtm
TYRE DUMMY PIPE SIZE
CRADLE DERIGNATION
TF RB(UINED. (NOTE 1.2)
11 CRATLE HEIGHT SHALL HE AS FOLLOWS.
INSUL. THK | CRADLE AEXGHT (H)
BELOW 30 su
TS 1
76~115 19 B
125174 00 [+
175~ 225 D
226~ 275 300 B
13 TRLNNICNE
TR2 (60) - 5" - GO0
TRIINNEN EIZR
DRENTATION
(NOTE 3}

1 SFECIAL CINSIMERATEON SHALL BE GIVEN TD ELBOW
ATTATCHMENT UNDER THE POLLOWING CONDITIONS.
CONBULT WITH FIPING STRESS ENGINEER.

2.1 DESIGN TEMPPRATURES BELD'W -39 € FOR CARBON
STEEL MPING,
12 DPERATING PREASLRE 215 KICM AND ARDVE.

13 FIPING TO AND FROM RECIFROCATING OR FOSITIVE
DISMACEMENT COMPRESSOR AND: PUMT.

24 FIPING OPERATING IN A SEVERE CYCLIC QONDETION.

FABRICATION AND INSTALLATION DETAIL DRAWINGE

1008, 1007, L-C08

9, TRUNNION CRIENTATION
EFLANT NORTH
N3
HEADER PIPB e
n »
TRONNIIN
139 1%

4. THE 3IZE SELECTION FRDM THE TABLE BELOW 19 ONLY REFERENCE.
INCABE "L2* LEN(FTH IS LONGER THAN MAX,, TRUNNIONC{MMY
TIPE S1ZB SHALL HE CALCULATED.

E
%
E
:

PRE TEONNEON MAX 'L3*
azE BZB M. | T
r 11 1m0 50
zyrr o 1080
. 3 1080
o IS 1500
" L 1580
12 " 1980
rar [l 4 X0
b 13 2000
BN (T 2000
-3 w 20
W4T 1 Jam
A=A w 2000 E ]

418
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2

STANDARD PIPING SUPPORTS

(FOR COLD INSULATED LINES)

LDM-L002
REV.0
PAGE:6 OF 17

DATE ; SEP, 2002

4. VESSEL BRACKETS - GUIDE

CRADLE
“.
TOS EL. |
CRADLE p |
/\/J\ s 7
TOSEL E b T
\/\T r
§
s
(MAX. 60%) (600-1700)
VGCIAB VGC4A/B/C
(3" & SMALLER) {4 THRU 41
W; ]
- -
B S
] CRADLBE
"8

(14 THRU 48*)

NOTES

VGC A

1. GINDE ELNPORT LEGEND 36 AS FOLLOWE.

fmm]‘ Lum

2. SPECIAL CONSIDERATICN SHALL BE GIVEN WEHEEE
THE TEMPERATURE OF VESSEL AND LINE AKE

EELBCT SOFPORT TYFE WITH LINE DERIGN
TEMPFERATURE INSTEAL (OF VESSEL TEMPERATURE.

1. THE TYPE FIR VESSEL BRACKET-OLIIEE EHALL ER

NOTED BY STRESS ENGINEER.
TYFB SELECTION TARLE
FOR VEBSEL HRACKET-GLADES
TYPE % mm BR
V1A L1/2" & SMALLER 1.50z58x6
13 *.3 LT75%9
[Ty £-5 [H00xSx5a7 5
B -1 10X Th12
44 4 - [150x74x0x12.5
a - [ ek
4 W -ar [30030x5r] 3
BA 112" £SMALLERL LSSzt
5] -3 L74x74x9
L/ - [100xK0x%7.5
T8 -1 [150x7529m 128
1S -7 e SEL
[.i:] -1 [200x M xRel 3,9
(Y] o -4r [ e T

FARRECATIEN AND INSTALLATION DETAN. DREAWINGS

L{I9 THRD L4 |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2

STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

LDM-L002
REV. 0
PAGE:7 OF 17

DATE ; SEP, 2002

5. VESSEL BRACKETS - REST

TOS EL,
)74 ]
N
|
(1008-170)
__ VRCBABIC
2.V/2* & SMALLFR) @"THRU 6") (8" THRIJ 48"
NOTES
L RESTING SUFECRT LBGEND IS AS KILLOWE. 1, THE TYPE FOR VESSEL FRACKET-EESTS SHALL BE
SELECTED FROM TARLE BELOW UANLESS OTHERWISE
?7}\ NOTED HY STRESS ENGINEER.
SIRPOKRT
TYPE CLIPND. TYPE BELECTION TABLE
FOR VESSEL FRACKET-1ESTS
2. SPECIAL CONSIDERATION GHALL BE GIVEN WHERE TYRE 1INe MEMBER
THE TEMPERATURE QF VESSEL AND LINE AKE &zB
VRLIA 12534 L3k
EELBCT SUFPURT TYPFE WITH LINE DBRIKEN 13 1z L7559
TEMPERATLRE INSTEAD OF VERSEL TEMPERATURE. 1A ) 100x50x5x7.5
1m & 19027595125
1A B 10x75x9x12.5
] 15728" [k 3.5
i« e [00sMxtc13
6A 1293/4° LSSt
[ 121/ 175754
TA [N 100xN0x5x7.5
™ P a7 125
[T 15 1M0x7959x12.5
(1] 1B"- 22" [DaEc1 5
ic R [300x90x9x13

FABRECATIEN AND INSTALLATION DETAN. DREAWINGS LLISTERY L-C20 |
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@ LG E&C PIPING SUPPORTS LDM-Lo02

ATTACHMENT 2 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:8 OF 17
SPECIFICATION (FOR COLD INSULATED LINES) DATE : SEP, 2002

6. VESSEL BRACKETS - SPRING

45° C AND ABOVE

(12001

VSCBA/BIC
(PO NOT USE IN PRINCIFLE,
SUBSTITUTE WITH VE2)
NOTES
1, EFFING HBANGER LEGEND 15 AE POLLOW. 9, THE TYFE POR VESSEL BRACKET-8PRING SURFORTS
SHALL HE SELECTED FROM TAELE BEI {IW [INLESS
V8C 58 (SFR-321} OTHERWIEE MITED BY ETREES ENGINEER.
SIPORT
EFRING HANGTER NO.
(EEFPFR TO BPBCIAL FIFING TYFE BELBCTION TABLE
CLIPNC. SUFFORT DEAWINGH) FOR VESSEL FRACKET-SFRING STRECRTS
e LINB MEMBER
2. BPBCIAL CONSDERATION SEALL BE GIVEN WHERE SIZE SizE
mmmmulvmm LINEARE m:: raE [IMxT8a8e10.5
SELPCT SIFFORT TYFE WITHLINE 4R
TEMPERATLNE INSTEAD OF VESSEL TEMPERATIIRE. B il
: w45 [300x0ede13
fA
A .16 [150x75x9x12.5
war DI LS
ﬁ e [300x0xdx13

FABRICATIEN AND INSTALLATION DETANL IRAWINGS 121 THEV L-CM |
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@ LG E&C PIPING SUPPORTS
ATTACHMENT 2

DESIGN STANDARD PIPING SUPPORTS

SPECIFICATION (FOR COLD INSULATED LINES)

LDM-L0O02
REV.0
PAGE:9 OF 17

DATE : SEP. 2002

7. SPRING HANGERS

UPPER SECTION

1851

M

T
ﬂ Fsm

— BV

BV

e

Bl

1, SUFRORT LEGEND 15 AS FOLLOWS.

SPR-201{VIC)

SHALL BE FROVIDID BY VENDOR.

SFPQRT TYFE

e gy

UPFER JECTION

1 SUPPORTING ELEMENTS SPECIFIED ABOVE AS B.V

3. "SFBCIAL FWFING SUPPORT CREAWINGS™ FOR EACH DETAIL
$HALL BE USED FOR INSTALLATION AND FABRICATTON.

FABRICATION AND INSTALLATION DETAIL DRAWINGE

422
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@ LG EacC PIPING SUPPORTS LDM-Lo02
ATTACHMENT 2 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE ;10 OF 17
SPECIFICATION (FOR COLD INSULATED LINES) DATE : SEP. 2002
8. SPRING SUPPORTS
CONSTANT SPRING SUPPORT
CRADLE = \ma.mr av
N \
Bv STEEL SURFACB

1. SUPPORT LEGEND I AR FOLLOWS.
SER - 201 (VE?)
BERIAL NTL _r—mm
BUFPORT TYFE

1. SUFPORTING ELEMENTS BFECIFIED ABOVE A3 BV
SHALL BE FROVICED BY VENDOR.

3. “SFECIAL PFING SUFPORT DRAWINGS™ FOR EACH DETAIL
BHALL RE USED POR INSTALLATION AND FABRICATION,

4. CONCRETE FOINDATION AND SURFACE FOREACH
MEE BUFPORT SHALL BE FROVIDED BY CLVIL ENGINEEE.

FABRICATION AND INSTALLATION DETAIL DRAWINGE ESFECIAL S1W¥F. WG |
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@ LG E&C PIPING SUPPORTS
ATTACHMENT 2

DESIGN STANDARD PIPING SUPPORTS

SPECIFICATION (FOR COLD INSULATED LINES)

LDM-L002
REV. 0
PAGE:11 OF 17

DATE ; SEP, 2002

9. RIGID HANGERS

UPPER SECTION

EYEBOLT

TURN BOUCKLE

H1 HS

LOWER SECTION

NOTRS

UMPER SECTION

SUPPOR
NHALL BE FROVIDED BY VENIX)R.

LOWER BBCTION |

BAMPLE : 8RH-231(HIC)

FABRICATIDN AND INETALLATIDN DETAIL DRAWINGE EFECIAL BUPP. WG, |

1. HIGID HANGER SURFOKT LEGEND 13 AS FOLLOWS,
REFEXENCE
SUMORT TYIE

mmmjl -L LOWER EECTIDN

[RTING ELEMENTE SPECIFIED ABOVE AB B.V

424
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@ LG E&C PIPING SUPPORTS
ATTACHMENT 2

DESIGN STANDARD PIPING SUPPORTS

SPECIFICATION (FOR COLD INSULATED LINES)

LDM-L002
REV. 0
PAGE : 12 OF 17

DATE ; SEP, 2002

10. HOLD-DOWNS

12" THR[) 24"

! ] 0
a — "
26° THRL] 36"
HDC
NOTES
L HOLD-DOWN SUPPORT LEZIEND 1S AS FOLLOW. 3, CRADLE HEFIHTS ARE ASFOLLOWS.
HDC-A
‘l: T INEIL. THK CRAILE BENGHT DEEIGNATION
DBSIGNATION (NOTH 3 ) BELOW T 50 NONE
SUPPORT TYPE L7 — n
*~13 150 B
2 THE BOLD- DOWN SHALL EE INSTALLET) WHERE REQUIRED HY 136175 n ¢
VIBRATION ANALYSES, FAFFLIALLY [N KECIPROCATING FUMP 176~224 s o
AND COMPRESSOR LINES. 26~ 274 %00 |
FABRICATION AND INSTALLATION DETAN. IRAWING | L7 |
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@ LG E&C PIPING SUPPORTS
ATTACHMENT 2

DESIGN STANDARD PIPING SUPPORTS

SPECIFICATION (FOR COLD INSULATED LINES)

LDM-L002
REV. 0
PAGE:13 OF 17

DATE ; SEP, 2002

11. BRACKETS-SINGLE LINE SUFPORTING (1 OF 3)

FOR CONCRETE BEAM OR FLOOR (LOOKING ORIENTATION VIEW)

FABRICATEIN AND INSTALLATION DETAIL DRAWINTGS

Quality Speed Trust



@ LG E&C

DESIGN
SPECIFICATION

LDM-L002
REV. 0
PAGE : 14 OF 17

DATE ; SEP, 2002

PIPING SUPPORTS
ATTACHMENT 2
STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

11. BRACKETS-SINGLE LINE SUFPORTING (2 OF 3)

FOR CONCRETE BEAM OR FLOOR
&
B8 BCY BC10
(W/GET} WED) (W/ABL
L L
MAX. 30 MAX. 500
,\J N ,\JI ™
AR N s
CCS (W/GBU) 0C6 (WABD)
{LOOKING ORIENTATION VIEW) (LOOKING ORIENTATION VIEW)
FOR STEEL COLUMN OR BEAM
—— e
IMALLER\ ﬂ : s - e :
= sum] [T 4y
LS0xS=fi J#::]L
_BBE BR9 BS10
(W/Geth {WIGBU} (W/ABID)
L L
MAX. 00 . +|jm°
- ]
- _Numi.n o _M]'I'Bﬂs?
_CR% (wia _CR6 (W/ABD)
{LDCKING ORIENTATFON VIEW) (LOCKING ORIENTATION VIEW)
FABEICATEIN AND INSTALLATIDN DETAIL DRAWINGE 1136, L-HY7 |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2
STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

LDM-L0O02
REV.0
PAGE:15 OF 17

DATE : SEP. 2002

11. BRACKETS - SINGLE LINE SUPPORTING (3 OF 3)

NOTES

1. BRACKET SUFTORT LBGEND [S AS BOLLOWS.

3. SUPPLEMENTARY SUPPORT SUCH AS U-BOLT(GBU),
GITIDES OR PIPE SHIFS TOBACH

L1 SUPPORT LEGEND OF THE LINES SHALL BE CALLED-OUT SEPARATELY
C52-4-1M0- 50 EXCEFT BCEES, (0 AND OO(Hs.6.
SOPPORT . LIOKTNI DRIENTATEIN 4. THE MEMBER SI7F (F BRACKETS SHALL BE SELECTED
TVPE LENGTH(T) NOTEC) ACCORTANG TO THR TABLES BELOW DEPENDING ON
mm ]_1:. THE VERTICAL MPING LOAL.
1,2 MEMBER §175 MANK ND), 5. THE LENGTH PROM PIPE OUTSIDE (OR INSULATION]
TOBRACKET'S EDGE BHALL BE SOMM,
MARKND. MEMRBER SIZR
1 ot & LOOKING ORIENTATION & SAMPLE
2 LESaE%h OUTEIDR FFE
3 L5755 OR INSULATEWN
4 (1085072
g [T TR0 JLANTNOCATE ﬁ
2. ANY ANCEHR ON THE BRACKET SUPEKTS EXCEPT - I_'L = o ,ﬁ
BC(E), CO(E)S SFALL NOT B USED. BOWEVER, L. S N CRIENTATION
GUIDE CAN BB TERDIONLY ON BYS)1,2,34 POR o
& AND BELUOW. BPECIFY SUPPORT LEGEND
- 50 ONTHILINE

SAMPLE ; B53-4-1200-0

BRACKET SELECTION TABLES

FOR TYPE : BXC}1-4

BPAN LIMITATION mmmvmmm
IENOTEL) | EERTR #o e
™
P 100
150
m
1008 170
120
® @ Posaias {
190 1m0 PEE TR NI
120 HEENX
FOR TYPE : BS(O)5-7, CB(() 1, CB(C) 3, C8(C} 5,6
LENGTH MAX. ALLOTWABLE VERTICAL JOAD (k)
o] 108 m

@ LIy

FOR TYFE: C3{C) 2

FORTYPE : C8(Cy4

MAX. ALLOWABLE VERTECAL LOAD 3

1INa™ MAX. ALLOWARLE VERTKCAL LOAD Ozh
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@ LG E&C PIPING SUPPORTS LDM-Lo02

ATTACHMENT 2 REV.0
DESIGN STANDARD PIPING SUPPORTS PAGE:16 OF 17
SPECIFICATION (FOR COLD INSULATED LINES) DATE : SEP, 2002

12. BRACKETS-MULTI LINES SUPPORTING (1 OF 2)

FOR CONCRETE BEAM OR FLOOR {LOOKING ORIENTATION VIEW)
BC15

ccn2

_M_l:ﬂ—.} % ‘;éjﬂ I_E #ﬁmt
i REE B E
: ﬁ'L t -_:_“jﬂi'ﬁ It
o at M_}iﬁ | Froag) s
v N _Tlim'l

w [T g o TTTT

FABRICATEIN AND INSTALLATION DETAIL DRAWINTGS L33, L-H35, L-H® |
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@ LG E&C

DESIGN
SPECIFICATION

PIPING SUPPORTS
ATTACHMENT 2

STANDARD PIPING SUPPORTS
(FOR COLD INSULATED LINES)

LDM-L0O02
REV.0
PAGE:17 OF 17

DATE : SEP. 2002

12. BRACKETS - MULTI LINES SUPPORTING (2 OF 2)

:mms.) N 8
Mmmmnm L
P [

3. LDOKING ORENTATIDN & SAMPFLE

OUTSIDE MFE
OR INSULATION
FLANT MIRTH

.=

NOTES
L BRACKET SINPRORT LBGEND IS AS POLLOWS.

1.1 SUPFORT LEGEND

UEJ.'! 4-1200-%0
TY'I’E I
12MEMEER SIZE MARK N>
MAEK NO. MEMBER STZE

2 LESxfSx6
3 L7759
4 [100x50x5x7 3
5 [1 UX75XE5X 10

2. ANY ANCHOR DN THE BRACKET SURFPORTS SHALL
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