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LAMPIRAN

Lampiran 1: Denah Perancangan Perpipaan dan Ukuran Panjang Pipa
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Keterangan:

Panjang pipa hisap 2m
Ketinggian pipa hisap : 1,5 m
Diameter pipa hisap : 3inc
Panjang pipa tekan » 112m

Ketinggian pipa tekan : 12m
Diameter pipatekan : 2inc




Lampiran 2: Nilai schedule pipa menurut ASME
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(Sumber: http://www.idpipe.com/2014/10/tabel-nominal-pipe-size-dan-pipe-schedule.html)

Lampiran 3: Diagram Moody!
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http://www.idpipe.com/2014/10/tabel-nominal-pipe-size-dan-pipe-schedule.html

Lampiran 4: Spesifikasi Pipa PS-101

| Piping Specification 101 Date: March 16, 2009 Revision: 0 Page 1 of 1
Desicn PArRAMETERS
P-Spec PS-101iA, B, C, D) Calculation Reference: | 00-00-CALC-M-D004-R0
Design Pressurs (psig) 285 | 260 | 230 | 200 | 170 | 140 | 125 Code of Reference: | B31.3 - 2002
Design Temperture (°F) 100 | 200 | 300 | so0 | 500 | 300 | 850 Fluid Servica: | Mormal
Minimum Temperature {°F) -20 -20 =20 -20 20 -20 =20 Matenal: | Carbon Steel
Minimum Test Pressure (psig) 430 | 380 | 345 | 300 | 270 | 245 | 220 Pressure Rating: | Class 150
Maximum Test Pressure (psig) 320 Extermal Pressure Rating: | 15 psi
GEeENERAL NoTES
| Refer to General Motes 1-12.
AvLowaeLe Pire MaTERIALS
Component Size Rating Standard Material Material Grade Additionzl Requiremenis
Piping - 24 Schedule Tables | ASME B36.10M | ASTMASS B ERW — Type E/Seamlass
Piging ¥%-24 Schedule Tables | ASME B26.10 ASTMA10E B Seamless
Recuirep ScHEDULES For NoN-THreaDED PipE
P- |Comrosion|pe el | % | % | 1 | 1w| 2 |2%w| 3 | a | & | 8| w0 | 12|14 | 16|18 | 20| 2
Spec |Allowance
A 0.000 |Schedule| STD | STD | STD | STD | STD | STD | STD | STD | STO | STD | STD| STD | STD | STD | STD | STD | STD | STD
B 0.031 |Schedule| STD | STD | STD | STD | STD | STD | STD | STD | STO | STD | STD | STD | STD | STD | STD | STD | STD | STD
[ 0.062 |Schedule| 20 |STD | STD | STD | STD | STD | STD | STD | STO | STD | STD | STD | STD | STD | STD | STD | STD | STD
D 0125 |Schedule| - | XS | 160 | 160 | 160 | &0 | & | 80 | STD | STD | STD| STD | STD | STD | STD | STD | 5TD | STD
RequIRED SCHEDULES FOR THREADED PIPE
P- | Corrosion | . . K .y
spec |Allowanee|FPE S % | w L E |1 fan ) 2 2w 3 4 3
A 0.000 |Schedule| %0 | &0 | &0 | 80 | & | STD | STD | STOD | STD STD
B 0.031 |Schedule| %0 | &0 | & | 20 | 80 | STD | STOY| STO|STOD | STD
C 0063 |Schedule| - | 80 | 8 | 20 | 80 | 80 | &0 | 80 |STO|STD
D 0.125 |Schedule| - |xxS | %60 | 160 | 1€0 [\ 160° | 160 | 20 | 80 |20
| o) N

LANL Engineering Standards Manual PD342

Chapter 17 Pressure Safety

Section D20-B31.3-G, ASME B31.3 Process Piping Guide, App B

Rev. 2, 3/10/09

[ Fluid Service: Caustic Soda (0 8 50% NaOB) _J| Page fof I \ | Refision: 0 | | Date: 3/16/09 |

GENERAL INFORMATION

Material P-Spec Corrosion Max Max Additional Requirements
Allowance | Pressure Temperature
(in) (psi) (F)

Carbon Steel Pipe | PS-101B 0.031 200 200

GASKETS

Material Flange Face Finish Additional Requirements

NBR Bonded 125-250 May be used with Flat Face Flanges




VALVES

The valve |D numbering system is defined in Appendix D.

10) Packing Material

Feature Feature Specifications
1) Acceptable
< Standard CV Code Valve
E § E 2) Material 4-Carbon Steel (1), 5-Stainless Steel 304(L) (2), 6-Stainless Steel 316(L)
522 (3), 7-Monel
E iE 3) Pressure Class 1-150, P-Pressure Rated
7] 4) End Connection 1-Flanged, 3-Butt Weld
5) Type of Valve BL-Ball, CL-Lift Check, CT-Tilting Disk Check, GW-Solid Wedge Gate
6) Valve Size Specified as shown in the Example Valve D Number by NPS
5 7) Disc Material A-Chromium (11-13%) (5), D-Stainless Steel, E-Monel
=2 - -
g ] ﬁ 8) Seat Material A-Chromium (11-13%) (5), D-Stainless Steel, E-Monel, J-Teflon, P-
S % EPDM
o“‘ i,f 9) Stem Matenal A-Chromium (11-13%) (5), D-Stainless Steel, E-Manel
w

A-Graphite, B-Teflon, H-EPDM

11) Body Gasket

A-Graphite, B-Teflon, H-EPDM

NOTES

1)ASTM A216WCB or A105
2)CF3, CF8, F304, or F304L
3)CF3M, CF8M, F316, F316L
4)Non-welded-end stainless steel valves pressure rating is based on the high carbon (non L) grade.

9)Limit Chromium (11 — 13%) to 100° F.

Lampiran 5: Faktor-faktor Kaoreksi Motor

Daya yang akan ditransmisikan fc
Daya rrata-rata yang diperlukan 12-20
Daya maksimum yang diperlukan 08-12
Daya normal 1,0-15
Lampiran 6: Efisiensi Transmisi
Jenis Transmisi nt
Sabuk rata 0,9-0,93
Sabuk -V 0,95
roda gigi lurus satu tingkat 0,92-0,95
Roda gigi roda gfgf miring satu tir?gkat 0,95-0,98
roda gigi kerucut satu tingkat |0,92-0,96
roda gigi planiter satu tingkat |0,95-0,98
Kopling hidrolik 0,95-0,97




Lampiran 7: Grafik Menentukan Jenis Pompa




Lampiran 8: Grafik Efisiensi Pompa

Lampiran 9: Faktor Kavitasi pada Pompa Sentrifugal
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Lampiran 10: Grafik Menentukan Tingkatan Pompa

P
m \7 —
Operating conditions:
internal pressure, Py

maximum metal temp., Ty e T
minimum metal temp., Ty ~19C (30°F)

Lampiran 11: Densitas Material A ‘T \\)}
Table $301.3.1 Ge 2 \Stress Model/Inp
[ vawe 7

installation temperature 21°C (FO°F)
Line size DN 400 (NPS 16)
Pipe Schedule 30/STD, 9.53 mm
{0,375 in.)
Mechanical allowance, ¢ 1.59 mm (0.0673 in.)
Mill tolerance 12.5%
Elbows Long radius
Fluid specific gravity 1.0
Insulation thickness 127 mm (5 in.)
Insulation density 176 kg/m® (11.0 Ibm/ft")
Pipe material ASTM AL06 Grade B
Pipe density 7 833.4 kg/m? (0.283 lbm/fin.")
Tatal weight 7 439 kg (16,400 lbm)

Unit weight 248.3 kg/m (166.9 lbm/ft)



Lampiran 12: Allowable Stress A106 Grade B

Table A-1M Basic Allowable Stresses in Tension for Metals (Metric) (Cont'd)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Min.  Min.  Max.

Class/ Min. Tensile Yield Use

Line Nominal Spec. Type/ Cond./ Size, P-No. Temp., Str, Str., Temp.,
No.  Composition Product Form No. Grade UNS No. Temper mm  (5) Notes °C(6) MPa MPa °C
30[Carbon steel Pipe & tube A53 B K03005 1 (2(57)(59) B 414 241 593
31|Carbon steel Pipe & tube A106 B K03006 1 (2(7) B 414 241 593
32|Carbon steel Pipe & tube A333 6 K03006 1 (2(57) —45 414 241 593
33|Carbon steel Pipe & tube A334 6 K03006 1 (2(57) —45 414 241 593
34|Carbon steel  Pipe & tube A369 FPB K03006 1 (2657 30 414 241 593
35|Carbon steel Pipe & tube A381 Y35 1 (2 A 414 241 593
36|Carbon steel Pipe & tube APISL B 1 (275977 B 414 241 593
37|Carbon steel Pipe & tube A139 C K03004 1  (2)(8b) A 414 290 149
38| Carbon steel Pipe & tube A139 D K03010 1 (2)(8b) A 414 317 149
39|Carbon steel Pipe & tube APISL X42 1 (2(55)(77) A 414 290 204
40]Carbon steel Pipe & tube A3B1 Y42 1 @ A 414 290 204

Lampiran 13: Table Apendiks A ASME B31.1

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
. Min. "

Class/ Min. _ Min.

Type/  UNS Condition/ Temp., M Temp.
Material Spec. No. Grade  No. Temper _Size, in.  P-No. (5) Notes °F (6) Tensile Yield to 100 200 300

Carbon Steel
Pipes and Tubes (2)

A285 Gr. A Al134 N . 1 (8b)(57) B 45 24 150 14.7 142
A285 Gr. A A672 A4S Ko1700 1 (5 2(50067) B 45 24 150 14.7 142
Butt weld API'SL A25 1 (8aY27) 200 45 25 150 15.0 147
Smis & ERW APl 5L A25 1 7)(59)(77) B 45 25 150 15.0 147
A179 Ko1200 1 (57)(59) -200 47 26 157 157 15.3
Type F A53 A K02504 1 (8a) 200 48 30 16.0 16.0 16.0
o A139 A .8 1 (8h) A 48 30 16.0 16.0 16.0
A587 K11500 1 (57059 -20 48 30 16.0 16.0 16.0
A53 A K02504 1 (57)(59) B 48 30 16.0 16.0 16.0
A106 A K02501 1 (57 B 48 30 16.0 16.0 16.0
A135 A 1 (57)(59) B 48 30 16.0 16.0 16.0



Lampiran 14: Table Ekspansi Material

Table C-2 Thermal Expansion Data (S| Units)

A = Mean Coefficient of Thermal Expansion, 10" *mm/mm/°C . . R .
B = Linear Thermal Expansion, mm/m in Going From 20°C to Indicated Temperature [Note (1)]
Coef- Temperature Range 20°C to
Material ficient -200 -100 -50 20 50 75 100 125 150 175 200 225 250 275
Group 1 carbon and low alloy A 9.9 10.7 11.1 11.5 11.8 11.9 121 123 124 126 12.7 12.9 13.0 13.2
steels [Note (2)] B -22 -13 -08 0 0.4 0.7 1.0 1.3 1.6 2.0 2.3 2.6 3.0 3.4
Group 2 low alloy steels [Note (3)] A 10.8 117 12.0 126 128 13.0 13.1 132 13.4 135 136 137 138 139
B =24 -14 -08 0 0.4 0.7 1.0 1.4 1.7 2.1 2.4 2.8 3.2 3.6
5Cr-1Mo steels A 10.1 108 11.2 115 11.8 12.0 12.1 123 124 125 126 12.6 127 128
B -2.2 -13 -08 0 0.4 0.7 1.0 1.3 1.6 1.9 2.3 2.6 2.9 3.3
9Cr-1Mo steels A 2.0 %8 10.1 10,5 106 107 109 110 11.1 11.2 11.3 11.4 11.5 11.6
B -2.0 -12 -07 0 0.3 0.6 0.9 1.2 1.4 1.7 2.0 2.3 2.6 3.0
Straight chromium stainless steels
12Cr to 13Cr steels A 9.1 9.9 10.2 10.6 109 11.0 11.1 113 114 11.4 115 116 116 11.7
B -20 -1.2 -07 0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0
15Cr to 17Cr steels A 8.1 8.8 9.1 9.6 9.7 9.9 10.0 10.1 10.2 10.3 10.4 10.5 106 10.7
B -1.8 -11 -06 0 0.3 0.5 0.8 1.1 1.3 1.6 1.9 2.2 2.4 2.7
27Cr steels A 7.7 8.5 87 90 92 92 93 94 94 95 95 96 96 9.7
B -1.7 -10 -06 0 0.3 0.5 0.7 1.0 1.2 1.5 1.7 2.0 2.2 2.5
Austenitic stainless steels (304, A 13.5 143 147 153 156 159 16.2 164 1l6.6 168 17.0 17.2 17.4 17.5
(305, 316, 317, 321, 347, 348 B -3.0 -1.7 -1.0 0 05 09 13 1.7 22 26 3.1 35 40 45



Lampiran 15: Table perubahan Tegangan ljin ASTM A106 Gr.B akibat peru-

bahan Temperatur

Table K-1 Allowable Stresses in Tension for Metals for Chapter IX
Numbers in Parentheses Refer to Notes for Appendix K Table; Specifications Are ASTM Unless Otherwise Indicated

Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding

[Notes (2)-(4)]

Min.
Temp.
to 100 150 200 250 300 400 500 600 650 700 Type or Grade Spec. No.
Carbon Steel
Pipes and Tubes (5)
233 21.3 L 20.7 20.0 18.9 17.3 16.9 16.8 B A53
23.3 21.3 S 20.7 20.0 18.9 17.3 16.9 16.8 B A106
233 21.3 20.7 20.0 18.9 17.3 16.9 16.8 6 A333
233 21.3 . 20.7 20.0 18.9 17.3 16.9 16.8 6 A334
23.3 21.3 . 20.7 20.0 18.9 17.3 16.9 16.8 B API 5L
24.7 22,5 . 21.9 21.1 20.0 18.3 17.9 17.8 A-1 A210
26.7 24.3 Ca 22,9 23.7 21.6 19.7 19.4 19.2 C Al06
26.7 24.3 22.9 23.7 21.6 19.7 19.4 19.2 C A210
28.0 K42 API 5L
30.7 K46 API 5L
34.7 X52 APl 5L
37.3 X56 API 5L
40.0 X60 API 5L

Lampiran 16: Faktor Siklus Pemakain Pipa

Siklus (N)

7.000 kurang

1.0

7.000 - 14.000

0.9

14.000 - 22.000

0.8

22.000-=45.000

0,7

45.000 - 100.000

0.6

100.000 keatas

0.5




Lampiran 17: Spesifikasi Pompa Sentrifugal 5,5 Kw

Merk : Pedrollo

2 PEOROUO

e oy OF o
Code Do

Type : 2CP 40/180B

Category : Pompa Sentrifugal 3 Phase
Berat : 60 Kg

| Spesifikasi produk

5500 Watt (7.5HP)

Daya Listrik
Daya Start Listrik
Daya Hisap

Daya Dorong
Debit Air
Pressure

Inlet

Outlet

Otomatis
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