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Type
Spec. No. Grade [Note (1)] SMYS, psi
API 5L [Note {2)] A25 BW, ERW, S 25,000
API 5L [Note (2)) A ERW, S, DSA 30,000
API 5L [Note (2)) B ERW, S, DSA 35,000
API 5L [Note (2)] x42 ERW, S, DSA 42,000
API 5L [Note (2)] x46 ERW, S, DSA 46,000
API 5L [Note {2)] x52 ERW, S, DSA 52,000
API 5L [Note (2)] x56 ERW, 5, DSA 56,000
API 5L [Note (2)] X60 ERW, S, DSA 60,000
API 5L CNote (2)] x65 ERW, S, DSA 65,000
API 5L [Note (2)] x70 ERW, S, DSA 70,000
API 5L [Note (2)] x80 ERW, S, DSA 80,000
ASTM A 53 Type F BW 25,000
ASTM A 53 A ERW, § 30,000
ASTM A 53 B ERW, § 35,000
ASTM A 106 A S 30,000
ASTM A 106 B 5 35,000
ASTM A 106 C S 40,000
ASTM A 134 EFW [Note (3)]
ASTM A 135 A ERW 30,000
ASTM A 135 8 ERW 35,000
ASTM A 139 A EFW 30,000
ASTM A 139 B EFW 35,000
ASTM A 139 C EFW 42,000
ASTM A 139 D EFW 46,000
ASTM A 139 E EFW 52,000
ASTM A 333 1 5, ERW 30,000
ASTM A 333 3 S, ERW 35,000
ASTM A 333 4 s 35,000
ASTM A 333 6 S, ERW 35,000
ASTM A 333 7 S, ERW 35,000
ASTM A 333 B 5, ERW 75,000
ASTM A 333 9 5, ERW 46,000
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Spec. No. Grade [Note (1)1 SMYS, psi
ASTM A 381 Class Y-35 DSA 35,000
ASTM A 381 Class Y-42 DSA 42,000
ASTM A 381 Class Y-46 DSA 46,000
ASTM A 381 Class Y-48 DSA 48,000
ASTM A 381 Class Y-50 Dsa 50,000
ASTM A 381 Class Y-52 DSA 52,000
ASTM A 381 Class Y-56 DSA 56,000
ASTM A 381 Class Y-60 DSA 60,000
ASTM A 381 Class Y-65 DSA 65,000

GENERAL NOTE:

This Table is not complete. For the minimum specified yield strength of other grades and grades in other

approved specifications, refer to the particular specification.

NOTES:

(1} Abbreviations: BW = furnace buttwelded; DSA = double submerged-arc welded; EFW = electric
fusion welded; ERW = electric resistance welded; FW = flash welded; S = seamless,

(2) Intermediate grades are available in API 5L.

{3) See applicable plate specification for SMYS.

F olb oo polan (Y=Y ) Jooor

Location Class Design Factor, F
Location Class 1, Division 1 0.80
Location Class 1, Division 2 0.72
Location Class 2 0.60
Location Class 3 0.50
Location Class 4 0.40
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Spec. No. Pipe Class E Factor
ASTM A 53  Seamless 1.00
Electric Resistance Welded 1.00
Furnace Butt Welded: Continuous Weld 0.60
ASTM A 106 Seamliess ' 1.00
ASTM A 134 Electric Fusion Arc Welded 0.80
ASTM A 135 Electric Resistance Welded 1.00
ASTM A 139 Electric Fusion Welded 0.80
ASTM A 211 Spiral Welded Steel Pipe 0.80
ASTM A 333 Seamless 1.00
Electric Resistance Welded 1.00
ASTM A 381 Double Submerged-Arc-Welded 1.00
ASTM A 671 Electric Fusion Welded
Classes 13, 23, 33, 43, 53 0.80
Ciasses 12, 22, 32, 42, 52 1.00
ASTM A &72 Electric Fusion Welded
Classes 13, 23, 33, 43, 53 0.80
Classes 12, 22, 32, 42, 52 1.00
API 5L Seamless 1.00
Electric Resistance Welded 1.00
Electric Flash Welded 1.00
Submerged Arc Welded 1.00
Furnace Butt Welded 0.60
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Temperature Derating

Temperature, °F Factor, T
250 or less 1.000
300 0.967
350 0.933
400 0.900
450 0.867

GENERAL NOTE: For intermediate temperatures, interpolate for
derating factor.

(Y-0) Joo=

Location Class Description

Facilities in any 1-mi section

Class 1, Divs. 1
and 2

Class 2

Class 3

Class 4

Areas such as wasteland and farmland with comparable sparse
populations. Divisions 1 and 2 relate to test pressures.
Facilities for human occupancy of 10 to 46

Facilities for human occupancy of 46 or more

Multistory and extensive traffic and utilities
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TEST REQUIREMENTS FOR PIPELINES AND MAINS TO OPERATE AT HOOP STRESSES OF 30% OR MORE OF THE
SPECIFIED MINIMUM YIELD STRENGTH OF THE PIPE

1 2 3 4 5

Pressure Test Prescribed Maximum Allowable
Location Permissible Operating Pressure,
Class Test Fluid Minimum Maximum the Lesser of
1 Water 1.25 x m.o.p. Nane tp. = 1.25
Division 1
1 Water 1.1 x m.o.p. None tp. + 11
Division 2 Air 1.1 x m.o.p. 1.1 x d.p. or d.p.
Gas 1.1 x m.o.p. 1.1 x d.p.
2 Water 1.25 x m.o.p. None tp. + 1.25
Air 1.25 x m.o.p. 1.25 x d.p. or d.p.
3and 4 Water 1.40 x m.o.p. None or d.p. tp. + 1.40
[Note (1)] or d.p.
d.p. = design pressure

m.o.p. = maximum operating pressure (not necessarily the maximum allowable operating pressure}
t.p. = test pressure

(V-Y) Jgo
DESIGN FACTORS FOR STEEL PIPE CONSTRUCTION
Location Class
1
Facility Div. 1 Div. 2 2 3 4

Pipelines, mains, and service lines (see para. 840.2(b)] 0.80 0.72 0.60 0.50 0.40
Crossings of roads, railroads without casing:

(a) Private roads 0.80 0.72 0.60 0.50 0.40

(b} Unimproved public roads 0.60 0.60 0.60 0.50 0.40

{c) Roads, highways, or public streets, with hard surface and railroads 0.60 0.60 0.50 0.50 0.40
Crossings of roads, railroads with casing:

(a) Private roads 0.80 0.72 0.60 0.50 0.40

(b} Unimproved public roads 0.72 0.72 0.60 0.50 0.40

(c) Roads, highways, or public streets, with hard surface and rallroads 0.72 0.72 0.60 0.50 0.40
Parallel encroachment of pipelines and mains on roads and railroads:

(a) Private roads 0.80 0.72 0.60 0.50 0.40

(b) Unimproved public roads 0.80 0.72 0.60 0.50 0.40

(c) Roads, highways, or public streets, with hard surface and railroads 0.60 0.60 0.60 0.50 0.40
Fabricated assembiies (see para. 841.121) 0.60 0.60 0.60 0.50 0.40
Pipelines on bridges (see para, 841.122) 0.60 0.60 0.60 0.50 0.40
Compressor station piping 0.50 0.50 0.50 0.50 0.40

Near concentration of people in Location Classes 1 and 2 [see para. 840.3(b}] 0.50 0.50 0.50 0.50 0.40
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6" ANSI Plug Valve
/ 6" W.N. Flange
6 5/8" 0.D. x .432" Wall Seamless Pipe
T / 2" ANSI 900# S.E. Plug Valve

2" x 6" Lg. Nipple, T.B.E.

2" ANSI 900# S.E. Plug Valve hopZy 2" 60004 F.S. Coupling, S.E.
2" x 6" Lg. Nipple, Swage 1/4" Needle Valve
2" 6000# F.S. Coupling, S.E. /l1!2“ x 1/4" Nipple, Swage
1/2" 6000# F.S. Coupling, S.E.
Weld Saddle
2:1 Ratio Ellipt. Head *-L Manifold7 ‘:Line Pipe
i I ~lh
. , .
C l B A
' D
I

NOTE: Dimensions A thru D are based on the pipe dia. and pig length.

ol yo Ol5gans b (5,Lid j0m digas S VST S

“~ T~ 6" Blind Flange
6" Plug Valve

/ 6" Flange WN

2" on 6" Thredolet /

//- 2u X 6" Nip'ple TBE i ‘./"""‘"' 1/4" Val\fe
2" Plug Valve S.E. \ —— 1/2" x 1/4" Swage
\ \ e 1/2" x 6" Thredolet
2" Bull Plug —— Saddle

™
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A - Suction Strainer

B - 6" Nominal Victaultic Pipe
C - Lowhead Pump

D - Water Filter

E - Flowmeter

F - Fill Pump

G - 6" Check Valve

B
A E
F =D )—
2 c
Water
Source
G Slides gz Ol 0atsS sl s ¥Y-F IS
20
ile
T Backfill

Side View

O
\ %
o @ / i
________________ a
Open Ditch ( T2 ?—ll_
Top View —

T1- Thermometer in Thermo Well on Inlet Manifold Riser
T2- Thermometer in Backfill next to 48" Pipe line (Recording Thermometer)
T3-Tt inF i I {F g Ther = not shown

S Slaguwles 58,5 )18 e V-0 IS
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TEST HEAD SKETCH No. 1 e TEST HEAD SKETCH Ne. 1
M% ®F|S A '_i [ - @ 48" MAIN LINE
FILL PIG [
A D E
’ ZL#

A - 2° FLEXIBLE HOSE CONNECTED
FROM 2° VALVE ON RISER TO

PRESSURE UNIT WATER TANK
3] D = WATER TANK
" L - HIGH PRESSURE PUMP
Q - 2° STEEL PIPE & SWIVEL JOINTS
CONMECTED TO 2* VALVE ON RISER
F G

= 12" FLEXIBLE HOSE CONNECTED FROM

m oOo

W VALVE ON RISER TO PRESSURE GAUGE
MANIFOLD & THERMO-WELL TO TEMPERATURE
RECORDER

- TEMPERATURE RECORDER

- PRESSURE GAUGE MANIFOLD (PRESSURE
RECORDER DEADWEIGHT PRESSURE GAUGE
& DIAL PRESSURE GAUGE )

H - TEST TRAILER
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i A= Primary Air Comp. 125 psi
111 B-Two stage booster comp. 125 to 900 psig
G- 3" High Pr. Flex Hose or 3° pipe w/swivel jis,
D= 2" Full Open Plug Valve

i E-Pressure Gauge
iy F- Pressure Recorder
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FIELD PRESSURE & TEST REPORT

Page of
Contractor or Company:
Pipe Line Description: R
Section Tested: From: T S
Test Section No.: Length:
Type and Size of Pipe: 0.D. x WT. xGrade ______ Manulacturer:
Pressure Unit No.: Galluns per Stiuke: Fill Unit No -
Pressure Unit Location; Water Source
AM
Time and Date Test Started: PM __ Test Pressure IMaximum): PSIG
AM
Time and Date Test Ended: PM Pressure Volume Plot: Yes No
Section Accepted Section Leaking Section Ruptured
DEADWEIGHT RECORDED READING (PSIG)
TIME PRESSURE TEMP TIME PRESSURE TEMP TIME PRESSURE TEMP

DEG.F DEG. F DEG. F

Date:
AM AM AM
M PM PM

Strokes per 10 psi: Remarks:
Milbar Supt. Inspecior
Witness: 1. 2
Gauges and Recorders Last Tested Deadweight Serial No.
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PIPE LINE FAILURE REPORT

1. Company

2. Section tested

8. Time of failure AM, PM. Date

4. Location of failure:

5. Pressure, psig, at point of failure

6. Description of failure: Leak Break Length of failure
7. If leak, fill in blanks: gallons lost per hour, pounds
lost per hour.

8. Describe any peculiarities or defects on failed part, such as corrosion or evidence of prior damage, etc.

9. Possible cause of failure

10. Pipe size: OD x Wt, Grade Mfg. by.
11. Repairs: Pipe installed ' OD x Wt., Grade

Mig. by. , Length of joint or pup
12. Date repaired 19 By.

13. Remarks (Damage to property, persons injured, ete.)
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DAILY OPERATING REPORT

COMPANY & CONTRACTOR DATE

LOCATION (GCity) CONTRACT NO.

PIPE LINE DESCRIPTION:

PERSONNEL:

EQUIPMENT:

ACTIVITIES:

COMPANY REP. CONTRACTOR REP. MILBAR SUPT.
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Temp. Temp.

(°F) Fwt (°F) Fwi
35 0.9990777 70 1.0010364
36 0.9990590 71 1.0011696
37 0.9990458 72 1.0012832
38 0.9990375 73 1.0014229
39 0.9990340 74 1.0015420
40 0.9990357 75 1.0016883
41 0.9990421 76 1.0018130
42 0.9990536 77 1.0019657
43 0.9990694 78 1.0021222
44 0.9990903 79 1.0022552
45 0.9991150 80 1.0024178
46 0.9991451 81 1.0025561
47 0.9991791 82 1.0027251
48 0.9992168 83 1.0028684
49 0.9992599 84 1.0030435
50 0.9993061 85 1.0031919
5i 0.9993615 86 1.0033730
52 0.9994112 87 1.0035573
53 0.9994715 88 1.0037133
54 0.9995322 89 1.0039034
55 0.9996046 90 1.0040642
56 0.9996683 N 1.0042601
&7 0.9997488 92 1.0044357
58 0.9998191 93 1.0046271
&9 0.9999074 94 1.0047972
60 1.0000000 95 1.0050043
61 1.0000803 96 1.0052142
62 1.0001805 97 1.0053915
63 1.0002671 98 1.0056067
64 1.0003746 99 1.0057884
65 1.0004674 100 1.0060090
66 1.0005823 101 1.0061949
67 1.0006811 102 1.0064207
68 1.0008031 103 1.0066108
69 1.0009290 104 1.0068417
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ESTIMATE PRESSURE CHANGE

FOR A CHANGE IN TEMPERATURE

PRESS. RANGE 1,450 TO 2,925 PSIG. A
TEMP. RANMNGE 40 TO 50 DEG. F. FIGURE 5-11

: 7

PSI/DEG. F.
(7]
NS

45 50
TEMP. DEG. F.
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ESTIMATE PRESSURE CHANGE

FOR A CHANGE IN TEMPERATURE
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ESTIMATE PRESSURE CHANGE
FOR A CHANGE IN TEMPERATURE

FEMP. RANGE 68 10 120 Bre. BC FIGURE 5-13
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ESTIMATE PRESSURE CHANGE

FOR A CHANGE IN TEMPERATURE

PRESS. RANGE 1,450 TO 2,925 PSIG
TEMP. RANGE 120 TO 130 DEG. F. FIGURE 5-14
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B x 10° = —64.268 + 17.0105 x T — 0.20369 x T* + 0.0016048 x T3
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Pressure Range 1,450 psig to 2,925 psig

Temperature Compressibility Factor
(°C) (cuin./cuin./psig)
0 3.35 x 10°®
10 3.14 x 10
20 3.01 x 10°®
50 289 x 10

Page | 46



gl
(ol i | gndigs o o
GHODS NIROO ENGINEERING Co

&
SrPIlcE

pow Juad

gl bz 140 35 Siud 9 ¥ 6y i (v gl0j ol

doddo Y-

555 o B Slivlyyons slb Cend Coo ol S a4y el olfim o aly) Lglas

ol Sz ol (Sen g 38 18 610 oy Syge yols o 4o g cenl ond asle LB &S bl
Of b gl bis  Ssbiulg,ons cod ol JolS 5l ae sd Cond Toazme o, Shoe dgnpr b (L3 sl cos
ol )‘)'.é U9 9 ‘) d"lﬁj bﬁd; C)B' b)‘ ‘)

eyare slo g cunl gl ool anT B by Ol il oo g5, aelp Canyd SIS oy, &5 S0 o
bl ansls jlo cus plol 4y Ladd g lo o e 5l a8 el (S ol (oYL SV guame b pls s Jla]
(2l Sl laanl By all ails e  Sis el 0 a5 09, o0 )5 4 (g0lge Jll gl dg) L S
5 Slles JLad @ dtuy (b 55 JUil bglas 015 bl b ) e 50 (0,5 S 5 )5 e
Seppilys sl Jin o35 oo LS55 1 j5 G Sy sl g iilite sty

8l 48l 59,8 St i Sl San o g gl sl (sl S5l 575 51 ,9)

2 Dewatering

3 Cleaning
* Drying
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