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Chapter |
Scope and Definitions

300 GENERAL STATEMENTS
(b) Responsibilities

(4) Owner’s Inspector. The owner’s Inspector (see
para. 340) is responsible to the owner for ensuring
that the requirements of this Code for inspection, exam-
ination, and testing are met. If a Quality System is specified
by the owner to be employed, the owner’s Inspector is
responsible for verifying that it is implemented.
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Chapter VI
Inspection, Examination, and Testing

340 INSPECTION
340.2 Responsibility for Inspection

It is the owner’s responsibility, exercised through the
owner’s Inspector, to verify that all required examinations
and testing have been completed and to inspect the piping
to the extent necessary to be satisfied that it conforms to

all applicable examination requirements of the Code and
of the engineering design.
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340.4 Qualifications of the Owner’s Inspector

(a2) The owner’s Inspector shall be designated by the owner and shall be the
owner, an employee of the owner, an employee of an engineering or scientific
organization, or the employee of a recognized insurance or inspection company
acting as the owner’s agent. The owner’s Inspector shall not represent nor be
an employee of the piping manufacturer, fabricator, or erector unless the
owner is also the manufacturer, fabricator, or erector.
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(b) The owner’s Inspector shall meet one of the following requirements:

(1) Have at least 10 years of experience in the design, fabrication, or
examination of industrial pressure piping. Each 20% of satisfactorily completed
work toward an accredited engineering degree shall be considered equivalent
to 1 year of experience, up to 5 years total.

1l 0 balyd 5E S hlo wb L) w3k ()
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(2) Have a professional engineering registration or nationally recognized

equivalent with at least 5 years of experience in the design, fabrication, or
examination of industrial pressure piping.

5o A, Jlo O Plas b oo aislis Jo Joleo b ooy ool gl a3, cwdige (S j00) lyls (V)
il o jled S Wy ey b sl ok 4
(3) Be a certified welding inspector or a senior certified welding inspector as
defined in AWS QCI1, Specification for AWS Certification of Welding Inspectors,
or nationally recognized equivalent with at least 5 years of experience in the
design, fabrication, or examination of industrial pressure piping.
S lasliwl Ho oads psd Slasein b glhe a5 ez oyl b b e )b SO asilis> (V)
Joles b il oo comdMo awl sl oo 6,89 ol 5k comdo sl 4 by o a5 AWS QCl
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(4) Be an authorized piping inspector as defined in API 570, Piping Inspection
Code: In-service Inspection, Rating, Repair, and Alteration of Piping Systems,
with at least 5 years of experience in the design, fabrication, or examination of
industrial pressure piping.
Srio iS5 Ayl w3l 4 bye a5 APT 570 o5 j0 a5 jshailen o a5 dlg) )50 (F)
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(c) In delegating performance of inspection, the owner’s Inspector is responsible

for determining that a person to whom an inspection function is delegated is

qualified to perform that function.
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o ($9) e,k o2l Annex A (informative) Inspector Certification : “A” ases

00

A.1 Examination

An examination to certify inspectors within the scope of API 570 shall be based on
the current API 570 inspector certification body of knowledge as published by
API.

Sialoyl AL GBS
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A.2 Certification
An API 570 authorized piping inspector certification will be issued when an
applicant has successfully passed the API 570 certification exam and satisfies the

criteria for experience and education. Education and experience, when combined,
shall be equal to at least one of the following:

alsT A2 SIS
55 b 1y OMeass 5,55 slojlae g 0 3390 APT 570 alsS 5e3] )0 cuddse b oolite 8y
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a) a Bachelor of Science degree in engineering or technology, plus one year of
experience in supervision of inspection activities or performance of inspection
activities as described in API 570;

L ooyl sl codld o opllas o a4y po0 Jlo G oodle a5 ¢ (6,0l b g (ol ) S 0w (A
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b) a two-year degree or certificate in engineering or technology, plus two years
of experience in the design, construction, repair, inspection, or operation of piping
systems, of which one year must be in supervision of inspection activities or
performance of inspection activities as described in API 570;
) e esd eSSl (b s ane Jle g3 edle 4k (G3995ST L (pwiige )0 SIS Sy (o
Pl b oyl slo cdlad oyl ol b o Jloo S5 a5 ¢ 1S Ay sl w5l 55l0p 000 b
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c¢) a high school diploma or equivalent, plus three years of experience in the
design, construction, repair, inspection, or operation of piping systems, of which
one year must be in supervision of inspection activities or performance of
inspection activities as described in API 570;
Llst))'l.g‘ﬁ.u.‘{‘c,&L.,;‘@ljb@j)oq)quL»Mogw@‘QTJamgdmﬁawa(a
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d) a minimum of five years of experience in the design, construction, repair,
inspection, or operation of piping systems, of which one year must be in
supervision of inspection activities or performance of inspection activities as

described in API 570.
gl Gl piww 5l oo b owyib ¢ yend e Cle o (Shb as jo 4y Jlo my Blas (o
5 a8 abl b sl cdlad sl b pwyib sl cudld ool o b ol Jlo SO as o S
el 00l 00l C)""" API 570 o)l..bL..,..:‘
A.3 Recertification
A.3.1 Recertification is required three years from the date of issuance of the API
570 authorized piping inspector certificate. Recertification by examination will be
required for authorized piping inspectors who have not been actively engaged as
authorized piping inspectors within the most recent three-year certification period
and for authorized piping inspectors who have not previously passed the exam.
Exams will be in accordance with all provisions contained in API 570.
Suzxe 2le8: A3 GI,51,0
Geb g oyil slme (IS j0e F bl Jle aw cl Y wazme 2lS 6l A3 SIS
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aaly> APT 570 o 7,000 olie adS b sillae Slilriel .ol o3Y g0)] lawgs 0me j97e « il 00,55

.09.3

A.3.2 “Actively engaged as an authorized piping inspector” shall be defined as a
minimum of 20 % of time spent performing inspection activities or supervision of
inspection activities, or engineering support of inspection activities, as described
in the API 570, over the most recent three year certification period.

oo a5 "ogh oo aslis i8S Wy e g JB w5l Glein Slej (wyib SO M A3 QIS
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Note: Inspection activities common to other API inspection documents (NDE,
record-keeping, review, of welding documents, etc.) may be considered here.

28,5 s o ol jo g oo 1) (o€ g
A.3.3 Once every other recertification period (every six years), inspectors actively
engaged as an authorized piping inspector shall demonstrate knowledge of

revisions to API 570 that were instituted during the previous six years. This
requirement shall be effective six years from the inspector's initial certification

AR
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date. Inspectors who have not been actively engaged as an authorized piping

inspector within the most recent three-year certification period shall recertify as
required in A.3.1.
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(Inspector Certification) _.,;b aslialss 5l gl aiges -@®

141 Academy

Learn and Get Certified!

CERTIFICATE OF TRAINING
John Smith

Has successfully completed training and examination for

API 570 PIPING INSPECTOR EXAM PREPARATION
COURSE

In accordance with the API 570 Body of Knowledge of the American Petroleum Institute

and referenced codes and standards; including 48 hours video classroom and exam practices.

Date: March 29, 2019

Certificate No. RIS6YMS5 Bt Doioclf

Instructor: Bob Rasooli
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e 7 JolS g i a ]y Cols SO yo dlgd bslas gui S Cnd (gogs - Jlgw
Test Package w50 e LS5 Jolpo (Cavgd SoB wdige 138 Camgsd | S5 L) :(¥-Clg>
(Looping) gusy ol - @

5 P&ID la acs o (Looping) cos jlae oog sakin ¢ @S 0 cuedl Sl flus 51 (S
rg.:’LoJ P o)Li‘.:‘ ‘S..QLJ ‘_quz).’;,o\)L% L 4.9.|§,4 u)‘ Qola QL..,...’ t_‘?‘)-.’ FLgRW I = ISO DWG e
Line List .lol »- (A)

claseis olad il ausled oo ol 1) L solael o 5 4y 5 Lall By > lslys oY o S |
daie g shive b g bo)lad o)l 10 S plie 51 Tl g ooges duglie S0 tag il (slo 4t g Coued pY L1,
a4 Egy0 b ool Sl liebl Jaax 5l am g Clo ol OMSie ol &8, 4 ol 0gd cvalive L
PUCTRIO ENTTERE SR
b e oy - (B)

g syt LS s o] bl g Lol bghs «lygos Ll 5l behs 4l s
o) 5 4 ool gei pasnia— (C)

e (Jg dgdue ool 0,8 aide 4 4z b oDle ol 5 040 eolanwl Flag or Blind odle alwg
Dles oo Lasin |y Cud gl aasls b g9,0 Flag 55 Sg 1,5 wed eolazul Flag i el

s e gl Sy anls b gy

Qb jupes wix L 6 o Flange Jlasl Jow -@

236 UG (Under Ground) Lgls Flange « Flange Jlail > -®
il ol o L (IS s L Valve G5l L3 L g s -@

Qb %0 oS o (Butter Limit) )5 gesgase glanl b -@

ey S asils b gg,0— (D)

Oygar phasl o g sy s 1) oo Wiy oo Solew soad szl 15y Juye 4 4z L @
¢ plil cus (Partial Test)
19,5 Coley canl oo A yo (pl o aS SIS -
G 00995 BlINd L Flag alwg canl (oo gl oo cuai jpzs Flange a4 a5 ghs 4 U5 —(a)
Dgd yastive
la> adaie opl )0 Cawl oo iy, o Under Ground « Above Ground ;I a5 gl 45 - (b)
g
oo @ azgi b ojls ol lad ods a8 ged 955 5 Jbyie NS iS4 ST s dlsl 3 —(€)
Gk P 4 4z g5 b DS il ST el S5 4y 03V il o paseies | Flag ez (57 s
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5 oY olads a5 by andl) sgei plésl oo b ol oo |, axsl Range oy o jLid Ll 5 b,

(WSS st 1 g 70
< Butter Limit oMol o1, 5,50 Unit to Unit b Koo o8 o 4 5,8 10 6,5 sogaze — (d)
RCVAJC S KCIO Iy PP U V- L SR P 5
9 P&ID slo assi gg, 5l 380 owyp b g 29 o0ls ioles oiw,os lo Vent & Drain Ll — (e)
5 00ls plonil |y Sy oot 9l Sinlan b il onis apss a8 _bglas 6, ISO DWG imon
Dges Ll oges Sealing « pladl g5lasl ol ) i o BB wasMo b g5lail oy oylej 5o
» sl ) wnle asie Pressure Gauges cuas sl |, High Point & Low Point Ll - (f)
(05,5 (o0 09938 s ,Lid & 1 bar glis | CHsl o V-
09 aseiie abai (55 Gely o Filling (6,541 abaii — (g)
S s Gl oo 1> & oleasl » L (Vent or Drain) Trim Line} bghs sl — (h)
Sgad iy ya 58 ()] (o
e g (5,105l — (E)
(e 09 =)

soled 93,5 oo ool T 51 38 5 (S8 sle ofgn Sl (edm ) 3 ejeyel (S &S gyl el
5955 S5 i Sl s oo e Cedsyann 5 5 b (PIDING) Kby 5 yids |, Sl
eled axgi 5 Jle & by,

12”—SL — 122 - 10000 — DO3S
Symbol + Unit + Line No. + Piping Class

H! oges angs |, Table: Test Package List cawslos axly o oS cud o gox sy

il o0 @Sy St SNl 3 )lge (oled )3 @ S iz
Table- Test Package List :\- Jgo>

" ~ a il
T'HE TEST PACKAGE LIST UNIT:............
Location Test Pressure Pressure IS0 DWG

Row| Test Package No. P & ID No. Media Remark
g From To Type Test| Pressure | Oper. | Design No. Rev. | Sheet
P&ID-1516-122-038-001A | Line 122-10001 | PUMP 122-02A H 45 16 | 30 | water | 24"-122-PS-10000] 4 14
1 122-PG-1 o1 P&ID-1516-122-038-001A | Line 122-10002 | PUMP 122-03A H 45 18 | 30 | Water | 24"-122-PS-10000| 4 24

-PG-10000- T

P&ID-1516-122-038-001A | Line 122-10003 | PUMP 122-02A H 45 18 | 30 | Water | 24"-122-PS-10000| 4 3
P&ID-1516-122-038-001A | Line 122-10004 | PUMP 122-03A H 45 18 | 30 | Waler | 24"-122-PS-10000| 4 4

Sub System oLl -¥
bl 098 e soliiwl cud sl Sub System 8 xe cg> ICPS 1580 55 5l a5 el Jlo cposs
90 az s ) Jle 40 Ko (Brre Cond Slagg) a5 (DMl U]

V¢
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10”-L-121-12000-B01-H
Gk o ICPS usly Lol 5l ons ail,)) SUb System _ululy; b ol gl oylads (ol lis gl

Sub System No. 12107-20

TIIS S

Dgd oo (Byme S e o)les o 1210720-L-01-00 o ,leis !

il o Unit g les (gossms ylas XXX -)

3L o Sub System so lois (gosims ylis XXXX -Y

5L oo (Y g Symbol las XXXX v

Al oo Sy e g0,k goans olis XX -F

o ool U.G bglas ¢y L g VENDOR Lghs s L Partial glo cos 8 ya0 ey XX -0

YW
The test number is defined by the following coding system:

AIG (Example) XXXXXXX-XXX-XXXX , UG (Example) XXXXXX-XXX-XXX

(1): Unit No. G W i W i U S’ E (1): Sub-System No. vy ‘v
(2): Sub-System No. Cb é 6 (6 é E (2): Unit No. ij @ @b
(3): Service Symbol i (3): Train No.

(4): Serial No. i (4): Serial No.

(5): Partial Test No.

LINE NUMBERING

2. FIRE WATER LINE NUMBERING
4"-FW.130,53777-CCCC~H

1. GENERAL LINE NUMBERING
AT-XXXUUU.SYYVZZ-CCCC-H

P e TRAGING CODE INSULATION OR TRACING CODE
PIPING CLASS
ey R oM 01 UP T0 99 L SEQUENTIAL NUMBER FROM 001 UP TO 599
21 FOR STEAM GENERATION AND DISTRIBUTION L——————— SYSTEM NUMBER OF FIRE WATER(3)
22 FOR FUEL GAS L Secmon NUMBER
23 FOR INSTRUMENT & SERVICE AIR =1.2,3 OR N FOR MULTI-SECTION UNITS
Ere =1 FOR SINGLE—SECTION UNITS
- L FIRE WATER UNIT NUMNBER(3)

= ‘—————— FLUID LETTER NUMBER
00 SHALL BE USED FOR PROCESS LINES
(THEN 01,02

...... IF REQUIRED BY THE NUMBER OF LINES) LINE SIZE (IN INCH) (2 DIGITS MAX.)
SECTION NUMBER
=1,2,3 OR N FOR MULTI—SECTION UNITS
=1"FOR SINGLE-SECTION UNITS
UNIT NUMBER
FLUD LETTER SYMBOL (3 ALPHAS MAX.)
LINE SIZE (IN INCH) (2 DIGITS MAX)

Sub System ulul p bghs (6,135 o,leds (970 ¥ IS
ol oged dales sdalie Jeadlygiws (pl Gl [0 9,5 18 mSh Cad o sl o0 a5 (S jlae adS
saxly o b Sz 505 0 L8 Sy S yo o35 Jeadlygius Geluly JSSley Lawgs bl Sl
saiile alizes

\o
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oy yde (5 50 -@
(P (swsige 915 - @
(S J S oty -
slaloly i axlg -@
adle slojp )5 -@

oo 121 Sy o JooS5 5 B U3 53 1, oaseiin aiilig Loy ol 51l 0 45 ool 3 40 p3Y
Lol 00355 asiine JolS ok axly po adilg 5 J>lre Sy s (59,5 S ol a5 ales
(Pressure Gauges) ,Lid xS - @

A Wil (JB s g aS 09l colaiwl Sleseiw [Lid 51wl b ofg Jeadlygiws 5 o lasbinl bl
5L BS1780 o8 lul,, s (Bourdon tube) Lac

Movement

Ring

Mounting Screws
Not Supplied

Pointer
Type 1010

Bourdon tube g4 o jLid w5 5l gl aiges - S
ASME B40.100 s latel slo slesal, 5 ol oz lid Gl obl glp ope a>g
2,5 ool
ASME B40.100: Pressure Gauges and Gauge Attachments 2013

sl (o0 9 958 oo oolanl dae 98 5l Cud jo (gl a5 00305 8,20 100 MM Ly [l ol Lo
o ool 55 (Manifold) Wil amibis adl ¢85 Lo o (SPAre) o,psd Cas op sae S5
Dgs oo a8LSl 2 o0 sae SO 0g

Ol 315 2igd 0,5 syled o (Byme 1T Lo Byl oS (g pine &5 b bawgh Gl g0 Lot 5L23 0
o ailinl Billae gw [lid slo &S (pl s lad godgame oS oy Jol> flebl LI wyo e,
el o3 7,4 4 ASME Section VIII-Div. 1
Hlid o 56 40 Para.UG-102 (b)(€) @ilas i jlzd (Gage ) m5 cursg- @

|
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r

UG-102 TEST GAGES

(b) Dial indicating pressure gages used in testing shall
be graduated over a range of about double the intended
maximum test pressure, but in no case shall the range
be less than 1'% nor more than 4 times that pressure. Di-
gital reading pressure gages having a wider range of pres-
sure may be used, provided the readings give the same or

greater degree of accuracy as obtained with dial pressure
gages.

{c) All gages shall be calibrated against a standard
dead-weight tester or a calibrated master gage. Gages
shall be recalibrated at any time that there is reason to be-
lieve that they are in error.

Hlid o 3 jo s HLid (6,5 oIl mS Comsg - S

43l 55 ails S e Jlas iy 15 5 el oo UG-102 GISL gllas g [Lis gosgomme
(Recalibrated) aolas loame sl 05,50 JSiw Jlos g a5 alfin 5 wils jiiy 5 cans jLud ol
g
el oot ooliil Sleds Slasd g oy Caygime 4 gl o,Lal BLSLL ol o 109 Ao
l» Project specification ;| _as @lae ziw ,L2d (Gage ) z5 consg- @

oolaiwl Slads slawi g Gloy Cudguss iw [Lid =S ;2 6l b ojgy o8 Olatin jI can o
5 illae oo Ll

Clause.7 Procedure
7.6 Equipment and materials for pressure test

7.6.1 Pressure gauge, pressure recorder and temperature recorder

7.6.1.1 Pressure gauges shall be of the Bourdon tube type, complying with BS 1780. The

nominal diameter of each gauge shall be 100mm.
Sub clause .7.6.1.5

Gauge shall be recalibrated after 2 month or 4 time.

€~~~~====Added

Condgyiad plonl M 50 g Lid sloaeS sl oolainl gl Linogaome san (9,5 rog F- S
g ygu] p IS lo..\m oolaiwl ,LF Lol ¥ 5l o L (g ,Lesd) @f ez )3

Ol b gy e 9 Ry b e JLAS o S Sl (ol diges VoSS
5y o ol Bl s ) L 5, YU o el 35 e o o] ) L 5
s JLzb 235 plSim o b ges ealiiel ég, sl S 5l b el Vibration s b jle

\v
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390,55 755 weats 5l a0l sled ) 51 (AU Slomml 51 58 @S eizmen 5 09td CalB ol Jlzo )ik
Sled ) e 0 S Lad jlade oS 05l o0 el @S Hetile )0 (OLL b p ) mlo 052y 1
Slarie gy b ojsn (3 Slasie ;3 Ygans 398 S35 momo 5 B30 &5 saie oSl 5 et
onl 0gh oo oliwl BS 1780 s lasteut 4 (Pressure Guages) cus jled slo S i g g0l
s M S el S g Ml T eyl ol S T e e A s 4y |y L S o il
el 35 allae BS 1780-1985 & sl (6,15 asels 059> Lt

(Specification) clasi

(SCOPE) (53,115 o355 -

1 Scope BS 1780 : 1985

This British Standerd specifies requiremenis for indicating 300 mm nominal size with ranges up to 1000 bar¥.
pressure gauges, vacuum gauges and combined vacuum and The standard applies to gaugss sultable for Industrial and
pressura gauges (compound gauges), of the bourdon tube marine use with common industrial fluids, such as air, oil,
type {with C, helical or spiral tube forms) from 50 mm to water and steam,

*1 bar'= 10% Pa. A reading of zero bar Is atmaspheric pressure,

BS 1780-1985 s Jlaibew! (Scope) (6o 2,18 asals :A- i

25 5 M 6l 2T (o)lid 6l mF 1055 et 6lyr oSl 3 bl gl onds e SUolyl
gl < C ol G aiile pla JS& b 05) plas g5 less elsil o )lid 5 D5 (S 5 slo
Vgars ool 528 L Ve v onsl g g yankoo Yoo B0+ a8 ay (gl ol ol b (6,58 g ylo 5 ol
JGsl gl Lkt 5 5 (s erkee Voo (PIPINg) oy Lkt cousyyas alsl s oslicl 550 25
o ooliiwl (e Yoo b L S 5l ol el VY 5l i s b 455,90 4o (Pipe Line)
Lol Cnd Lz ol ol (Recorder) oS cud G cdndi> 4o a5 ogi

o Jaore Olule b ol o 5 g sl oolatul gl caslin sl 75 o laliul cpl 0,8
0gd g0 Jlosl By g ol e g g asile
el o BS 1780 5 Justil 15, BS EN 837-1-1998 5 luilics! : agpo ds3
(Gauge) o . (53, o0 ol (538 Slaiio— @

\: o Pressure Element Type
(5]
~ 00
-~
~ 100X ense 0 -\ © seu
— U= ’ _
— “
— 0 @ L — 9 Accuracy Class
CE -
- 0036
- : O CE Certificate
-~

9 Standart Mumber
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Sl ools las 1) 0gd aub w8 S (59, ENSO2 o jlailiwl b sllae sl a5 6 Slaseie A- IS0
JLis oLl ggs (Pressure Element Type) -(\
( bar, psi, kpa, Mpa, ... .5 ojlul) _eliée a>lg (Scale Unit) (v
s a0 WIS (Accuracy Class) (v
(CeisS wee) Lol 5l aals aslinlss (CE Certificate) —(f
(EN 562) s ,laiteut o Lo (Standard Number) -

Ll 3,0 3925 (Folicte sl oy 53 ooliiul )90 5o S sl 1o 039 (o35 Slaseie ;3 Ygmne
49,5 (oo )| esliial 890 wslue 3 LoVl iy ;0 TOTAL e ,6 (o Slasin oo
N S Bllas 995 e 0,Lal Ll ol 5l e

Exploration & Production
General Specification Date: 10/05

GS EP PVV 173 Rev: 02
ToTAL

4. Preparation for testing

4.1 Equipment and materials

Additional Pressure gauges shall be of the Bourdon tube type, complying with BS 1780. The
nominal diameter of each gauge shall be 100 mm.

(S gy0up) Cond 6l (g5l oolel ¥ SIITL tdos

lke) wsl Bourdon Tube Type g4 51 BS 1780 o lastiw] gillas 2l (s Led slozeS cogdla

il koo Vo e b (o e el Sl 5 (3L 1Y 5 1) sl

g HLid 5 5l gl diges VY- S

'4
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g JLad S 51 s ol ges N Y- IS
(Accuracy classes) g jLid slo m5 <35 WS -@

Accuracy classes

The accuracy class is the error limit in percent of the measuring range. The error
limit applies to both positive and negative deviations, based on the measured
value. EN 837-1, chapter 6 specifies the error limits of Bourdon tube pressure
gauge, EN 837-3, chapter 6 specifies the error limits of capsule pressure gauges
and diaphragm pressure gauges.

88 slgdS
&l oals (6,5 o3lail Jlade wlwl p ez Codgasme .Cuwl (605 o3ll aials ws o (o ez v Cds (WIS
Ay i JLad slas lo Cusgame # Lad c EN 837-1 5 bl 59s o Jlos] siie g Curiio Sl
pflj.ebo Sl JLid g JowaS loorw Hlid gl sle Cuogame & fad . EN 837-3 Oed 99,9
> olf)lf 9 > Olin.«.’l.o)" ) &so LS): o)'Lb" 6‘)% J9| 4,0 40 0.6 50.1 )L‘;‘.é LS):‘f o)'Lb" sl u»)lf
oo S5 o3l 1) adgs Slunl g YT il o JLzd 1.6 5 1.0 oS slo guiw Lad 39 oo oolictul
Sgd oo ooliiwl cold CBs 4 5L e ol Blaal gl x4 2.5 oS slpsiw Lid oS
# Jas « EN 837-1 s laibewl jo (boeS) s slo (oM -3
6 Accuracy classes
The accuracy class stating the limits of permissible error is expressed as a

percentage of the span. The following accuracy classes are defined: 0,1; 0,25; 0,6;
1; 1,6; 2,5 and 4 (see table 1).
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For gauges with a pointer stop, the accuracy class will cover 10 % to 100 % of the
range. For gauges with a free zero, the accuracy class will cover 0 % to 100 % of
the range and zero shall be used as an accuracy check point.

1eds WS (EN 837-1) o jlasliw! 316 Juad taos 5
50 80 GledS 09l o lo 65 ol aals 5l sas 0 O ygo w4 jlre sl sgas lo CEs LWDIS
&S ol &5 Gl (o 1)) Jso) [0,15 0,255 0,65 1; 1,65 2,5 and 4] el oo iy a5 anll
ST ho a5 Slo =8 Gl e o ibg 1) aeld 2oy 100 5 10 cés LIS« e Silas )l
oo ooliinl CBs sy abals floie 4 yho 5l g ams e b 1) aels 100% 5 0% cds WS ¢ asyl
-39
BS EN 837-1 s laleul jo 80 WM b awslie ;o cowl 03lail V- Jgo

Table 1. Nominal size compared to the
accuracy class o= ==

Nominal size Accuracy class
01 [025]06 |1 16 |25 |4
40 and 50 X |1X [X
63 X |X |X |X
80 X |X |X |X
100 X |1X [ X |X
150 and 160 X | X | X |X
250 X | X | X | X |X
=

i ,Lid w5 o Accuracy classes asls sas 5l gl aiges VY- IS

AR
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wan
Date : 14 OCT-2011

TSy Cand 03,5 >0 (Flow Diagram) ol 50 ol8

South Pars Gas Field Development

Phases 15&16 Onshore Facilities

Execution / Inspection

SubcontractorTest

Pack Prepration

Reject

HYDROSTATIC/ PNEUMATIC TEST PACKAGE EXECUTION AND DOCUMENTATION FLOW DIAGRAM

Documentation

|* Marked-up P&ID
Test block list

Test Package
Preparation by
Subcontractor

MNote 2

QC Inspector

Y

N.I.O.C.
REV :7

Area
Manger

Note11

| Doc.
[ Test FackaJ & Review
s
Pre-Line check by Note 4 Note &
Subcontractor
Contractor DCC
Note 5
r = 1
Line Check and H :
Punch Clear ! Hydrotest Group I------l COMPANY I !
i ! ! Note8
= Hydrostatic test Group
Technical Office
" Punch Class "A" to be Clear prior to Test
Test PIP-007 TPA |.. ..... .| R G o ...| COMPANY I
Precomm/comm
Note7
R Contractor QC/QA Dept. (WJCS)

Draining &Drying

Hydrotest Group |¢-----.| COMPANY I

PIP-023
Note 9,10
PRECOMM. / ICAPS
Reinstatement Tivdrotest Group! DEPARTMENT &
X7 D L COMPANY SOFTWARE TEAM
INSPECTIONATEST PLAN FOR AG PIPING WORK
DOC.NO: 1516.ONS-QC IP-0017 REV : 02
PRESSURE TEST
ACTIVITY SUB CON. |CONTRAC| TPA |COMPANY|
TEST PACKAGE EX R N/A R ACCERT:
Hydrotest Group
LINE CHECK EX w N/A sw
PUNCH CLEAR EX H N/A w
PRESSURE GAUGE
CLABRIATION REPORT EX W W =
TEST & VISUAL
INSPECTION EX H H w Software Team
N G = | e S * Punch Class "B" to be Clear after test and Prior to
Precomm.
EX EXECUTIVE
R REVIEW ACCEPT
w WITNESS E
sw SPOT WITNESS
H HOLD
NA NOT APPLICABLE

General Note: Contractor is entitled to monitoricheck test packages in any stages and Subontractor is obliged to provide any information and

test package content upon Contractor request.
Note 1: Last revision of ISO Dwg.{As built) inserted in the Test Package by Subcontractor Piping Tech. Office.

Note 2: Joint History prepared by Subcontractor QC.

Note 3: Initial line check to be done by Subcontractor Piping Hydrotest Group.

Note 4: Quality of Joints checked by Subcontractor QC Inspector. (Visual Check)

Note 5: Notification for any activity of Test Package to be issued by Subcontractor.

Note 6: DCC is responsible for Last revision approval of Drawings and documents from FIELD ENGINEERING.

NoteT: Conformity check of test package data with Joint History to be approved by QC/QA Dept. (WJCS).
Note 8: Verified Test limit according by P&ID and ISO DWG.

Note 9: Checking accuracy of test packages with defined Subsystems boundry to be verified by Precomm./Comm. Department.

Note 10: SOFTWARE Team will enter required software data if previous approvals has been achieved.

Note 11: The documents shall be delivered for review to Contractor Hydro test Technical Office, QC/QA Dept. (WJCS), HYDROTEST GROUP
& SOFTWARE Team by Hydrotest Group in various stages.

TS Can 50,5 ol ya 1) F- IS

Yy
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90 2 el oy o @l 55 2 Sy o Sy o =Y g

sl bl ol o o] Line Check cad wcadgyoe iou 10 spe Jlao 51 (o =Y Clg=

sl s 3 o gl (] 5 9 a5l i o i ¥ oy Fgmno | LT iilins

Digd oo )] Cad @b lgie Gt pgatte Caeyd 10 5 digd 0 g A A, B, C & D
SN R JTIVCR Ry v

db
PROJECT NAME S
N.1.O.C.
PUNCH LIST
System No.: Subsystem No.: Test Package No.:
Subcontractor.: Description: |AG Tue ~ Page: 1 of 1
Category
- Completion "
No. 1SO DWG Description alsle Date Subcontractor Construction Rep. Pre-com Rep. TPA I(Company
Date Sign Date ‘ Sign Date Sign Date Sign
1
2
3
4
]
6
7
A: Work shall be completed befor hydrotest.
B: Work shall be completed after test but befor pre commissioning
C: Work shall be completed after pre commissioning certificate and defect items for commissioning checklist
NOTE
SUBCONTRACTOR CONTRACTOR (CONSTRUCTION REP.) PRE-COMM. REP. TPA ICOMPANY
Name:
Sign.:
Date:

o Cod @il oy At~

Bl Sl Canl go Cudgyues Sllas sl 5l S a5 wigd oo Jlasdled Lol Punch ©A” -«
oS s ol 5l 65, 4SSz aiisl ouds plosl Lobes a5 15 (lordlad oles ¢ S jaba) ol ous &8,
(Nigd oo wgumme PUNCh “A” s gzl 5l atws opl gy il saile Sb

2 bl 5 Cenly oo cend Slles glzl 5l o 45 Wigd e Sladles Jels Punch “B” -
Qb Operation cuyz> colw Cusdge g aids glas laglg Hand wheel ey :aiges jshay .oil oo
@ abge HSGlew g oo Jloel (g5lasloly is 09,5 lawg a5 wigd o Sledled Jols Punch “C” -«
llae As Built o 51 a5l 90 40 9 colw LISO ass gllay :aiges jobay ol oo U] plol
s

Yy
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Start Up 5 U5 5 eas Jlacl 30l ol 05,5 Lawgs 45 wigh oo Slidled Lol Punch “D” s

o gl 5| sl g - Jsu

&l es -M"s (Above Ground) s} 5, bahs gl 7 o,
by e
A |l (e yi6 43 argily) 3)ls DRAIN L VENT s 5l ks | )
A QcC (355 48l oy i by ) el 00l JolS # g # (olei pgalos Pgmr o jlady | ¥
A | St { el 0> BEND) iy coi bl y o505 j3 0¥ | ¥
A QC Sy e JalS # g # olydian prejlads | F
B |l (22,8 FIX) sl acundid o jalow 59y i pts 0¥ | 0
B |l + sl suci cule ;) CENTER TO CENTER 257 sl g Gound g o g Sonnd boghiss alals | #
A | Sl (OUT OF ALIGNMENT)u2ls o LEVEL jl 2 5 bghs coges abi | ¥
A | Sl (33,8 obol) adly o LEVEL g Jon g5 #o)lads B s gilioglad | A
B |l (g2 p)dily ood Sy g s Bollas Lngly cqer | 4
A [l (rgo)aily oni S g s Gallas Lagly e | 1
A | Sl asily o MISS MATCH g o Jaze jugs agaS # ojlads g # o )lad gz pes | 19
A | Sl g anils g cend 3l L8 G Il slaglg alls’ | Y
A [l 2y anls p gly S M8 | Y
A Qc Sl anils pr Lydgm o (59 3l 0 paf g 5 Sl el o200 9ipn [ VP
A QC Sgd 5] Sis alg) iy S o Bl SPATTER g ( ARC STRIKE) L 2ig> L5 | 10
A | St adily BLODM gillae als La Sz SCH . Laals o5’ L, RATING | 9
B | Sl uil; OPERATION culus cusdss g 4sis ilkie lagly HAND VAIL o | WY
B | Sl (B.OM 3ilbo )35 8 oS5 i 3 90 ks NUT - BOLT - GASKET | 1A
A |t 318 85 33 sl 2335l s puliiaal a0yl \a
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Answers to Ten Practical Questions for Piping Inspectors

345.2.3 Special Provisions for Testing

(c) Closure Welds. The final weld connecting piping
systems or components that have been successfully
tested in accordance with para. 345 need not be leak
tested provided the weld is examined in-process in accor-
dance with para. 344.7 and passes with 100% radio-
graphic examination in accordance with para. 344.5 or

100% ultrasonic examination in accordance with
para. 344.6.

ASME B31.3-2018 s lastewl j0 345.2.3 G150 YA- S
(Closure Welds or Tie-in) L3 JLL slis> : ols! slobs> — 345.2.3-(c) GBI 31,L idos
Lbgyie o)l s Cand a0 55l wl oo s Cdibge L 345 GBI STL sk a5 a8 A slo pac
(In Process Examination) iolo;l 0,40 clo (> ;0 344.7 GBI 31L L sl ldgr ol S 5
344.6 G151 L ilhe Sogml sl liglesT b 344.5 GIS1L sillae 315000, ligles] 5,5 13

g plmil il 050 50 100% ks sy
eSS Sl g 4 Wigd asine 5 Blad &g (Closure Welds) L olesl eVlasl as! sl

Sgd ax g diaj cnl 5

» Closure Welds
-

| _’, 7 58 ] ¥~~ Welds
C“losure Welds S 7 NN Z2N !

w...m...m u_i._....)l; u_i’ 5o @LQ*-" (_gLQ,.q? )l 6‘ 4’9“"’ :YC\—JS.:D
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reils a5 sl 4 b s Closure Welds o )b jo a5 SIS -
B39° poal Gub .ol Piping b3 G SLL L okl ve> Closure Welds or (Tie-in) g
@ 10050 (o g Cand A0z Lpiond g 098 eundis (SeCHION) iso sz b g0 4 bt O asulis

G B a5 Lleize ol JUail e (slebigr poo dims S5 |y 4z LSo Las S5 g wigd Joy 500
o2 b 100%—RT &g lpbgm izl a5 Conl (S5 s 05,0 sozme Cond 4 g5k ol o0

ol il il sleisz o3 s 31 B 05,5 15 ot liglaf] 3,50 100%—UT &5
el 00 0d Cl pas pgo Jlsw Interpretation: 20-07 ,o Cllas oyl 09

Interpretation: 21-36

Subject: ASME B31.3-2004, Para. 345.2.3(c), Leak Testing of Closure Welds

Date Issued: April 13, 2007

File: 07-508

Question (1): If a piping system is divided into subassemblies with each

subassembly tested in accordance with para. 345.1, and reassembled as a piping

system, do the connecting welds need to be tested in accordance with para. 345.1 7

Reply (1): See Interpretation 20-07.

Interpretation: 20-07

Subject: ASME B31.3-2002 Edition, Para. 34S.2.3(c), Testing of Closure Welds
Date Issued: October 20, 2004

File: B31-04-00438

Question (1): In accordance with ASME B31.3-2002 Edition, if piping
subassemblies meet the requirements specified in para. 34S.2.3(c), are there any
fluid service limitations to piping subassemblies for which closure welds are
performed?

Reply (1): No.

Question (2): Does ASME B31.3-2002 Edition permit a completed piping system,
consisting of piping subassemblies, to have more than one closure weld if all
subassemblies have been tested in accordance with para. 345.2.3 and all closure
welds are examined in accordance with para. 34S.2.3(¢c)?

Reply (2): Yes.

LRT ces 100% o5 Lo i as axil o G mld o 31 b9 aiilgs o Closure Welds -o

p9o Jlsw Interpretation: 17-28 Gilao .ol suis plsl Ll 5, » UT cus

Interpretation: 17-28

Subject: ASME 831.3-1999 Edition, Para. 345.2.3(c), Special Provisions for

Testing of Closure Welds

Date Issued: November 16, 1999

File: 831-99-025

Question (2): Can weld connecting a flange to a piping system be considered a

closure weld?

Y
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Reply (2): Yes, but if the weld is to be examined in accordance with para.

345.2.3(c), the flange, as well as the piping system must have been successfully

tested.

L S5 gol, cus plol 4 08 a5 asl sleil o Socket Weld wilgs s Closure Welds -e
Interpretation: 25-34 lhe peils (oex o] 5l Ssgul 2ol

Interpretation 25-34

Subject: Para. 345.2.3(c), Special Provisions for Testing, Closure Welds (B31.3-

2014)

Date Issued: September 23, 2015

File: 15-1723

Question: Does ASME B31.3-2014, para. 345.2.3(c) permit the use of a socket

weld that cannot be 100% examined in accordance with paras. 344.5 or 344.6 as a

closure weld?

Reply: No.

s pll 4 0B 45wl olesil o Branch Attachment Weld il Closure Welds -

oz Jlsw Interpretation: 25-17 Glas ouisl (o> o 51 Sigal gl b (31,5901,
Interpretation 25-17
Subject: Paras. 341.4.1(b), 345.2.3(c), and 345.2.6, and Figs. 328.5.4D and
328.5.4E, Branch
Attachment Welds and Radiography (B31.3-2012)
Date Issued: September 25, 2014
File: 14-1383
Question (5): May welds connecting a contour outlet fitting to the run pipe and to
the branch pipe, as shown in Fig. 328.5.4E, sketch (1), both be considered closure
welds per para. 345.2.3(¢c)?
Reply (5): Yes; see Interpretation 22-16.
Fig. 328.5.4E Acceptable Details for Branch Attachment Suitable for 100% Radiography

(1) Contour Outlet Fitting

328.54E Jso ¥ e - s
Interpretation: 22-16
Subject: ASME B31.3-2006, Para. 345.2.3(c), Closure Welds
Date Issued: May 1. 2008
File: 08-596
Question (1): Does the Code permit a piping system consisting of piping
subassemblies and/ or components to have more than one closure weld?
Reply (1): Yes.
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Question (2): Does the Code permit the leak test requirement of para. 345 to be
replaced by 100% radiographic or ultrasonic examination?

Reply (2): No.

o plosl 4y 5088 a5 sl olessl G Branch Attachment Weld wlg o Closure Welds -

p9o Jlsw Interpretation: 25-17 glas .pwisls Jve> o] 51 Seogml gl b S5 9201,
Interpretation 25-17
Subject: Paras. 341.4.1(b), 345.2.3(c), and 345.2.6, and Figs. 328.5.4D and

328.5.4E, Branch

Attachment Welds and Radiography (B31.3-2012)
Date Issued: September 25, 2014
File: 14-1383
Question (2): May branch connection welds that cannot be fully examined by
radiography or ultrasonic examination, such as those shown in Fig. 328.5.4D, be
considered closure welds in accordance with para. 345.2.3(c)?
Reply (2): No.

Fig. 328.5.4D Acceptable Details for Branch Attachment Welds

(1) 2) (3)
328.5.4D Ui ) s

Gllae o hogaome slaws Gl 5l ey aidl (SOl s odly o e Closure Welds -eo

Js Jls Interpretation: 22-16
Interpretation: 22-16
Subject: ASME B31.3-2006, Para. 345.2.3(c), Closure Welds
Date Issued: May 1. 2008
File: 08-596
Question (1): Does the Code permit a piping system consisting of piping
subassemblies and/ or components to have more than one closure weld?
Reply (1): Yes.

4 ;b Interpretation: 21-10 las Sailb oo L35 ool & 5L W Closure Welds s, -®
A3l ses Loyd 5wl
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Interpretation: 21-10

Subject: ASME B31.3-2004, Para. 34S.2.3(c), Leak Testing of Closure Welds

Date Issued: March 29, 2006

File: 06-388

Question: Does ASME B31.3-2004 require the owner's approval to apply the

closure weld provisions described in para. 345.2.3(c)?

Reply: No.

lhe 3 Tl 0gxg  bdgaze g g9 bl 5l Closure Welds sl LT -@
5,05 gy Codgame ol Jlsw Interpretation: 20-07

Interpretation: 20-07

Subject: ASME B31.3-2002 Edition, Para. 34S.2.3(c), Testing of Closure Welds

Date Issued: October 20, 2004

File: B31-04-00438

Question (1): In accordance with ASME B31.3-2002 Edition, if piping

subassemblies meet the requirements specified in para. 34S.2.3(c), are there any

fluid service limitations to piping subassemblies for which closure welds are

performed?

Reply (1): No.

sl ey |y 5Jailiasl ol g 51 oolizl (glgzysgamme

3,8 £g5 wlul a8 Wgd co a3l)] 15k @y g adgy calizes olal g glail o i JLid o &5 =F Cle=
Ao o 1) S @ oo g HLid Ol gl 1) conlie o, 5lie ASME B40.100 s jlusten
ASME B40.100: Pressure Gauges and Gauge Attachments 2013
a5 ol o Bourdon tube pressure gauges b alal, o o G ise BS EN 837-1 o lailen
D)l mlio )S (orwg 05 &S g5
BS EN 837-1-1998- Pressure Gauges

Part 1: Bourdon tube pressure gauges - Dimensions, metrology, requirements and
testing

@fjgy}éb@f‘d)mébé:ﬁ@wﬁmomqbbéo)‘&uu‘w‘:b@f&‘?‘—
(G,La8 5 D oS 5 sl
Pressure gauges, Vacuum gauges, combined vacuum and pressure gauges
(compound gauges)
Q5L o0 40 mm ~ 250 mm o luiliwl ! o b 75 ol -@

1600 bar b o 5 ! )Lid gosgase -®
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Slp &S ol 25 45 ool 08 el 4 9.8.1 Gauges for use with oxygen &I s1L o -
codle Wb w5 (Dial) iles j5mile 59, 5 adb S 5 029, 5l )le Bl wigh (oo coliiul (y5uS]
abe 3o NO lubrication (ylgie cow aim) fped 4o SlelS 5 090 cols ilad 289, > (59, 0,0
- g

9.8.1 Gauges for use with oxygen

Bourdon tubes and other parts in contact with the gas
shall be free of oil and grease. Only lubricants suitable
for use in oxygen at maximum working pressure shall
be used. The dial shall be marked with the word
‘oxygen’ written in English and the international
symbol for ‘no lubrication’ as shown below (ISO 7000
symbol 0248 with prohibition sign).

BS EN 837-1-1998 s laibewt 519.8.1 &I 51,0 ¥ Y- S
L alal, .0 EN 562 s Just
Gas welding Equipment - Pressure gauges used in welding, cutting and allied processes
SLEd U LS (ol (6,Lid oogamme a3l (6 ) Shgx Dlppad 10 gy 0,05 b 7S g5 ol a5 0L
Al 0 300 bar

:(Gauges) oo slo w5 glgil —%
gauge absolute pressure, gauge acetylene, gauge ammonia, gauge chemical, gauge
compound, gauge differential, gauge duplex, gauge flush mounted, gauge
hydraulic, gauge liquid filled, gauge liquid level, gauge oxygen, gauge pressure,
gauge receiver, gauge refrigerant, gauge retard, gauge single, gauge specific
service, gauge temperature compensated, etc.

el @S S mS ¢ aleeed Slge S Slisel @S ¢ Gl @S llae i 7S iaez
&S b g S coud e mle @S ¢ e Slgpaee w2 S osd cal i mle @S ¢ g0 &S
TS e S S e el S e S S ¢ e oS S e L8 S e (S ]

0y g odd ol i Les @S ¢ PlB ey

:(Gauges) b z5 gon atws —#
il o Jolae g45 90 Wetted Parts 5 g Dry Case as 75 Ll o5 )ls  alise glgil bn 8
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Bourdon Tube Pressure Gauges
Economical Stainless Steel Gauge
Type 132.53 - Dry Case

Applications

\
N\
fa’m!un‘u\\\\‘

(—1

m With liquid f|lled case f for appllcatlons with high dynamic

S
NS

m S{itable for corrosive environments and gaseous or
liquid media that will not obstruct the pressure system

B Process industry: chemical/petrochemical, power sta-
tions, mining, on and offshore, environmental technol-
ogy, mechanical engineering and plant construction

4,

Bourdon Tube Pressure Gauge Model 132.53

(Dry) zs ¢4 Bourdon Tube Type =5 ¥¥- S

Glycerin filled Bourdon tube pressure gauges Type D8
u“”i””/r) Benefits

\\\‘ 300 /, ¢-Compact design

> ®-Can be used in case of heavy vibrations and high,
dynamic pressure loads

®-Longer service life due to less wear and corrosion
protection of the measuring system

¢-No steaming up of the inside of the window in case
of outdoor applications

Application

For gaseous and liquid media which are not highly viscous,

s do not crystallize and do not attack copper alloys. For

measurements in areas with high vibration levels and high,

dynamic pressure loads.

bar 1o
[A] AFRISO

f k|

(Wet) 5 g5 Bourdon Tube Type &5 ¥f- S

D8- & 95 (3t yunslS 31 y1 G5 (39597 (sl )L
L5
S g o2 o5 >y -@
9 oolatul ol 5 (Sl JLad bl 5 (oS slo (25 Dj50 y0 Wl (o -@
S5 o3l a5 (5995 9 Sale (09 oS o 4 Sliny e Do @
(0,5 oo 1w |y oyl aies jglaie) 0,5 o, o,z S5 5L (slad jo soliiw] & jgo 0 -@
.b).g)lS

o5 Mo s GlajlIT 4 5 Wgd (od Hekite ¢ w3yl YL 5915 &5 mle 5 3 sla bame sl
e 0 I8 (Seline jLad 5l Lab sl )b g YU Sliles |l b (6,5 o3lusl gl aus
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Swled o a5 JulS S 0 Flushing L Cleaning wllee (o <glis =V J13mw

el loy Gaw 4 a>¢5 L (Construction) csle J>,» 4o Piping systems Lghs als -V ole>
ol U310 50 bl sl (Sen winsgyaen Sliles il o sl o 03lel 5 L e B g b oo |
b slal asl 255 algd ple ax e il oo gl aly) ple 4 aney slodl cnl ailey L gk
b5t (her ol RS e Gldl el (S S ple lo gl o Jle jolar el 5555 oo onile
0 5 g 0D By sloog i8Il onle & ST oo Kz OIS 5 ESwd o5 Kiyz Sl g Sl
(S aiil e 4 e Al 00 i (sle o5 egiane O] JB sl sl d3E e LS, g,k
bglas (blockages) slows! 5l Gl glp a5 wiles (Bb clo Al o 10 0,08 g w0 SKiww § dwle S
Jto aies Piping systems bgls o o5 wlex slizl 4 oy ol 5 S slr rizeen
Slles Cadgyoud 5l LB cuwl oo Valve seats § b g 5 9w meS (o, Orifice plates
5 Flushing | Cleaning olles fon a5 5,5 a>g5 wb aidl 0gi ol Flushing L Cleaning
Lsls oy o 5 (65l ol 5,5 L 055 plodl Ioams g o st 385 15 51 5 el (o0

5,5 o b7 ol Flushing L Cleaning ;l ., |, Piping

ASME B31.3-2018 o bl 4y algin 90l s gl 4 95,9 51 8 Canl o3 5w ol 4 Clo> sl
Lg..\;.ﬂ).é AU IS bgsye a5 o lsliwl pl oBaus Ego90 93 ol Sy (el 9 Ol sl ey

s Lsr Wil oo mbo
ASME B31.3-2018 s luites! ,o Flushing 4 Cleaning ¢, -®

o 4 Ladies 335.9 Cleaning of Piping G151, s ASME B31.3-2018 s lsteal s
w55 o Jo 1y BLSLL Gmp ol o0 o,l5l Slegoge

NORSOK standard L-004 s st s TOTAL Specification Jio S0 S jlawe 5 aslsl o
oS oo ool
335.9 Cleaning of Piping I 51, -

335.9 Cleaning of Piping

This Code does not prescribe mandatory procedures for
flushing and cleaning. However, for potential hazards that
may result from performing such procedures refer to
Appendix F, para. F335.9 for precautionary considera-
tions.

ASME B31.3-2018 ,5 335.9 Cleaning of Piping &I 51,1 ¥'0- JS
Sl ¢ (Cleaning) 5 5o 51y 6 bl Josdlysiws (ASME B31.3-2018) oS 3| t40s 5
ledeallygiws iz el cul (Sae a5 0gilly Jlas (bl ¢l 035 oo 92 (Flushing)
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a ab oS gl alKan allasMe 6l F335.9 GIS1L “F7 Cangy doned 4 05d g2, 0940

25 azg ol
F335.9 Cleaning of Piping &l 51, -

F335 ASSEMBLY AND ERECTION control necessary for a safe work environment. The fluid
F335.9 Cleaning of Piping selected for the purpose of purging, flushing, or blowing
down shall preferably be inert. However, for cases in
which the use of a flammable or toxic fluid is unavoid-
able, e.g., when displacing residual testing or flushing
fluid with the service fluid, the implementation of addi-
tional precautionary considerations may be necessary.
Those precautionary considerations should include

The following are some general considerations that
may be evaluated in determining the need for cleaning
of piping:

(a) requirements of the service, including possible
contaminants and corrosion products during fabrication,
assembly, storage, erection, and testing.

(b) for low temperature service, removal of moisture, (1) the discharge of liquids to a safe collection point
oil, grease, and other contaminants to prevent sticking (2} the discharge of flammable liquids away from
of valves or blockage of piping and small cavities. ignition sources and personnel

(c) for strong oxidizer fluid service (e.g., oxygen or (3) venting of gases to a safe outdoor location
fluorine), special cleaning and inspection. Reference may (4) venting of flammable gases away from ignition
be made to the Compressed Gas Association’s sources and personnel
Pamphlet G-4.1 Cleaning Equipment for Oxygen (5) further protection of personnel via controlled
Service. access of the work area, including perimeter warning

(d) purging, flushing, or blowing down unwanted signs for personnel not involved in the purging process
dirt, debris, and residual fluid from the inside of a piping (6) for precautionary requirements and recommen-
system should be performed with caution and control. dations regarding the displacement of flushing and test-
It is left to the discretion, knowledge, and responsibility ing fluids using a flammable gas, refer to ANSI Z223.1/
of the owner or designer as to the degree of caution and NEFPA 54, National Fuel Gas Code

ASME B31.3-2018 ,s F335.9 Cleaning of Piping &l 51, Y9~ s

S o) (paam) 5,5 503 F335.9 L8131 L -5

Sys0 5y et a4 i8S Ayl 5L et o)l 40 Gl S odel ) 50 a5 Jglaite Sllaxde 5l can
S8 b))

(39S 0pid Glge Wl P 0 (S0, ol g ad eogd] el Jelis (g Sl —(a)

b oz 3l Cuailos gl (Sogll @550 5 S 8 «Zush; omly sled glo gy sl (D)
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5 5 (s L (3enST J20) Bl o (6 (6908 48T 5 s 85 (g 512 ()

oy Sl & G )l ly 0ad @1 S5 el 4 bgype o5 G- D Gy salls,

Compressed Gas Association’s Pamphlet G-4.1 Cleaning Equipment for Oxygen
Service

ool lglisT L S5 i g (DIOWINg) lye (yices b Sidls (Purging) sstst (d)

awd A8 g phns J3Io j0 a5 Jlw 5load i &5 sl odile o g oaile SL s 03, 00 >
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Slp ) 09 el Sl o pg b (a8 Coon jolaie) s Bilay (ues b SN (LS Boe
(o9 oolil ()55 e 651 (o 5 51 (Dlowing) lsa yaces | Sz (Purging) (s5Lst,
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Pl Jazil BB Slule (g)laeS5 mlio § Jomyy 51590 Sl (oo Jaiil BB Slule aidss —(2)
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09 plosl o1 glgp 55 9 (y95m 5 ool S o L3S s -(3)
el Jleal BB slajls (6,05 mlie 5 sy 5l 590 Cemal (oo Jlil LB sl s —(4)
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5 lialej] 3 &5 gysb S llr @ o2, oliin 5 6lSin Sl gl ~(6)
g dxlyo y o lalin] az e 4y 09 colainl Jledl LB byl
ANSI 7223.1/ NFPA 54, National Fuel Gas Code

ASME B31.3-2018 s,lsteal ,o Flushing 4 Cleaning gaxc; -®
Sygar ool Joadl giws ASME B31.3-2018 o libisl a5 048 oo 4t cpir §98 oo
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doond (] Juad ps el 00l e ol o
APPENDIX F-GUIDANCE AND PRECAUTIONARY CONSIDERATIONS
a5l Bl la Loy foplply al Ky ollasde 5 Lol i g 9y g9050 (o 4 o)L
3 1y @Lmo)bdl;;wl o,b ol jo Ll e o a0 < &l @low dw) opl o ‘53..4..3.‘ Jeo! ole,
Sl 00ls olprin
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oxpe M5 50 o)l Jlal a5 oLl sl IS ok 4 ¢ (Grease) o,> « (Welding slag) se>
gl Ay Cenly (o0 g laz )Mo
0l 3,150 sled g « (l0OSe materials) bglas ;o suis b, dlge pled (0905 b oyl zpg0 ditws —3#
g Al el oo Nigd (oo lax (610 000 NS ,0 a5 PIpIng bghas 318 pdaw 4 oo
i Jol aws g2 p5 bolas (65 50 -

(Compressors) o g oS pled 4 by o (Suction piping) ise bgls -@

Gas expanders 4 by ,» (Suction piping) iSe byhs -

Seal Gas 5 5, 3l Olsy sy JruS bslas oles -@
:Jie o] B bghas aiius sy satws 093> (All process lines) sosl,d bglas oles (5,8 jued -

(Utility Lines) &8s 3l slgn bghs -@

(Fire Water Lines) Lz 51 ol bgls -
Piping Lhs Cleaning ,I5 joi Lol sleig, g xio -®
[Cleaning with air (blowing or air flushing)] lse 5l eolixwl b (6,15 jues -
(Cleaning with steam) s 5 eolaiwl b 5,15 503 =Y
(Cleaning with water) ol 5l solaxwl b (6,5 jues =Y
(Mechanical cleaning) SGlSe by, 5l eoliiwl b 6,5 5o -F
(Chemical cleaning) olo.s og, 5l eolatwl b g,l jues -0
[Cleaning with air (blowing or air flushing)] Is» ;l sslizwl b (6,5 e =)
290 o0 plxl &5 55 4 )

(Continuous blowing of air) lsa jeiwwe fyawes 1 Jgl oy, —®
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Gl 09d oo SuE Ayl g 3 (oo sbml (pled oS S B ) ues 90 b &5 S)ls (hpe
gl a5l Lol Sl 45 553 o gl el 0T slo Y g LS3) ol annSis el gles DS
gl (g0 JEe g Ay o Sl (e )0 g T
[Cleaning with water (water flushing)] o1 ;| sslaul b 5,15 a5 -V
9 (o0 plnil Ghgy a4y (6,15 eed 95 0

(Circulation of water) o1 )l 90 9 (55,5 : sl (g, —®

(Water spray) o1 sk ips bs, -9
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Product flow

Pipeline Deposits

Dgd oo ool LQJT 3, e sl S o S PHVNIRCESR S B L

¢



Answers to Ten Practical Questions for Piping Inspectors

D¢ oo ooliiul Ll 51 6 )5 5ues 6l aS olo Ko 5l 500 diged i Y- S
ol (Sphere Pig) ¢4,5 Ko 5l eolitul Blaal | S oid 59,5 S5 @ o Sy glgil 51 oan -
0,8 olarwl Ll 5l gt oo Piping ,s g assb aslas 1) ¢l5 Jie LS 5l jgue Codgamme a5 Col
: o h 1 W A 4

i - |

Y e

¢V



Answers to Ten Practical Questions for Piping Inspectors

ol Ll mlio arwgs 8 b - (Sog) Ko/Pig PIC colsjl aié 5 1) (Sphere Pig) 9,5 Sy -

=

(S,
0390 5 Dlgasy gl (10,5 el (Slilgyane) jlad ces jo Of 5l alg) bghas 05" J& 5 5 &l
L;‘ ¥ )"L‘“" )‘ e &"J &y U" “\’)"f Ca )‘)3 oolaiu| S,9° d""?“ Ja9.|a> P "’SLM é’l" 9° 9 ul’)" G)L*’LD'
FaS o3 Gblg; 5l yeee Sl &S wisl 0 odgs g >l IPS-M-PI-170 o lutisl Gilas ol 07
llasil 1l 2 ygn o ples Jalo 4 b Ky g5 ol aiylo |, aly) bghas o a5 (gla o3 5 D V/0
il (oo oad b 9 Yl o ndy
Dlasle a5 o)l bRy g5 ol ln 1y ) ol @l Gl <550l golie (3)lew 4 Ly

g2l OF JIF bl g 695 sl Sy olgi 5 Aok collE -0

Flush qiecw 4 a0 byial coas ool @

T T R

T SOV-) )Oc_i:.; O).j)ls 0)9.0 J° a8Llsl ewgs—

o555 s b 5 JESl gle engl b g Y same silolaz (Jlw ) bshs 505 SL gl b Sy
oolicil g Lghas 3 (alies 6las )5 5 135 oy eslr plal 5 Sligsy 59,5 b oSl b alg) Las

Mgl (o0

(Cleaning Pig) ooss jues S -
0395 5 Sligusy Elgil (0,5 sl ¢ (S3bislyyuem) jLad s o Ol 5l gl bglas (0,5 Jb 5 5 ol

¥l sl Ko g ol 8,8 o0 1,8 colsu] 050 dlgd bglas 1o (6l als « IS Slgw, 5 535 Ol
Cohl o5 Wgd o adgi 5 b IPS-MAPI-170 o) cais Lo 8,8 5 luibinl illae gl 05 I
o el yega¥l 5 b Segs g b OIS iz iyl |y dlg) bgls s DY JID VD o5 cllss 5 see
Pl (oo Vb (SilSe g (Su5d 508 L (B9
Dl a0 )ls Sy g5 crl Gl ) n) S)lee Al Gl 858 cnl (polite )law 4 Ly

ol 08 JIY 5L 51 Heavy Duty  Conical sla OIS glgil coai oLt —@

ol 08 JIf 5L 51 Guide Disc . Seal Disc sle Sews glgl cuas oLl - @

Sed g 2 gl 5l oS L S T LY Y gyl ceal e LlE @

Flush gies 4 e bpal coas colils —@

¢A



Answers to Ten Practical Questions for Piping Inspectors

sy 20 b Sy 8,95 3l L0 Sleds 5 6 S el Gl Sw )0 5 o cead B @

Sy 6% 89) 2 oz wead Cblb @

< Stainless Steel x> 5l mul 0% JIF plo 5l 0,8 5 jlo ab ¢ lgs oy cuai cblE -
Carbon Steel

o oy soiinds cqz Plug ¢ Bypass coas colls -

(Sand blasting) ceoduoiw ;| eolatwl b (5,18 suedipgu oy, —®

5 osliial b o 5l s 4z g a5l S a4z YU kB L sla aly) Logas alises plu (sla alg) (ol

ui’.vﬁ) L: |) » 4.]9.‘ é}‘é C’.]a.m L)‘?" < Sl ooy assLu 9 (5")"0 4.!9.] J.‘>‘-> w)b».\.a.«.n 6‘)’ aS @‘).‘.Q.?ﬁ

Codlaies 3l oaliasl b alg) 515 (6,18 jed FO- IS

5 Sl 4l ¥ Lelols plxl 1) 0l o) @ ol (o0 a8 Sliges 4 a8 b by cnl 0o
0,5 a5 0dijle Bjgel 0aijle Slolgis
cds dilie slaplo b e dg) J3ls cadbaiw slp sl 00,15 oy, 9 Sl cpl 5l slo diges @

P 4 4 4
o
~ o
« A -
& = "4

109

T

Gl 3l ooliasl b alg) 515 (6,18 e F5— IS

£



Answers to Ten Practical Questions for Piping Inspectors
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OXYGEN

Stainless steel

Stainless steel WiFh chromium
Stainless steel with chromium  Oxide
with chromium oxide damaged self-reformed

oxide intact
Passivation clles plosl 5l Solads 07— IS

oYgs « EN 10088 (i ,m Lol 5 .00 K0 Passive &V LSis o doo¥gd ol 40 09,5 399
US55 g yolis 50,8 alol bl Lls 1) 1.2%C qayssle 5 10.5% Cr Jilos ol Siju
0 Ok Sty 928 4 Vg (pl (F9)03 4 Caglie olst (psmg L) eeilid 5 (s (oo
9 0392 pylie o (59,95 il hlie ;5 g lebaome 5| (garwg 03990 13 S8 Wgd (oo o 398 polic by
Sjad slas¥yd calizee glawy ) Wl Sgage 0008 5 L plSxinl g ndy JSB (92 (ools> rizeen
(glate poly> L

bl aSly asl anils aslae 55,55 4 Cosslie Llame plod jo o¥gh aF codls JUaml lgiod
393 a4 0B 5 00ud ol PasSIVE a¥ T ;0 a5 05,18 095y olpdame ((olosds oS ) oVg8 £
3 5S] gl (Sojas slasYsd )3 wmae £y (5995 g sl 0S| mha (b iz 0wl oo
BT 5 45 t05 sene i b e Ll asle anis £ 5eeST Sl 8o 5 S5 S
il Pitting ¢l o,e> L 4 (Crevice Corrosion) L Ss,45
Descaling, Pickling, Passivation & Cleaning .o auwlic -®

O Cpbyy Wil se Lateie WelS slaanTd Ll Wl o 41,5 oLl 398 sle oly gl a8
dilos 5900 O pdy (0 Djgo Sijas slao¥sh sl a5 358 slean T e sla Dglis
Descaling -e

o5 ST ol ailie V5 gl & sder (S M) bS] Bis Lt b sl
lsT Bi sl a5 ol oo 3929 V5d cle o )0 loges baaeST cpl il S5, (0,5 (5 nS15)
Sllas 5 e alolidl mlaws (g, 5 3 0ailagdly i s 5 SeilSe B3 a1 gz al> s g0
Spdy Oyg0 Al g ol 4 b G598 0nl,d 00 K gd (Scale) . ; ool ayo> b (399

ol (585 b g ()l Sles plis o¥gd by &y bgype glaanlp jo cul (Sew 4z S
G5 s ools by YU o a5l i Yeemo « Descaling al> o ,o bl wi s> Scale b

(28l (o0 (65902) S pdy (oo D)yg0

X<



Answers to Ten Practical Questions for Piping Inspectors

Pickling -e

sl Yw Sojas o¥ed maw gg, 3l B 51 SHE Y sl sl el o le Pickling (.3l
Slles cpl 00,50 soliiw] < ,glig oun auwl § SO 5wl 5l bglse « SSjas slasYes Pickling

Sgudn ooliiwl (g gz 5 LoU o Y iy 6l Yw

T

S . = -?-.— = Jﬂ.‘l

s e i 5 o9 el Slias alowl OA- IS

Ch



Answers to Ten Practical Questions for Piping Inspectors

>3 50 el 09290 05 Y izmen 5 sz CAD (5, odal 3925 sl Scale 352 IS5 4o
Dges B 1y o1 lg oo Pickling wldee b oS ig> 3Ll
Pickling losg, -
Sl 5 LS ol 6l ol o piege 0,10 099 S5jas slao¥gs Pickling sl eoiio by,
5 o) 0o sles¥gs Pickling ol o5 aledis; (i shol il (oo S5 0em sl 5 S
Sl ol 0gd oo ooliiul 5y lakad gl Logass 5 (W55 5 cslo
oyt 3 ooliasl b -
S5 abse -
O35 Sl -
Passivation -e

e S ol Sl 5 8 Ll 50,5 o LSt 8Ygb e (55, ok <> 4o Passive Y
s 59, 5l 678 2 Pickling oldae G5 1 098 oolain! sausS oS slaoewl 5l o LSis
yohas Passive 4L cwlbs g coasS (ol 5l oolawl) Passivation clles SaS L 0gd cos ailo
45 g) Wy ploul po 1w cuiy sl Passivation 4 Pickling cldee .l oo Sgup (6 ot
Sldes gl 508 oSS Passive au¥ LSis 4o Les ol 4 S50 ol a5 > (oo
o5 il ASTM A 967 sl sillae wil 05l p3Y Slikos oyl azliz sl oo U5 Pickling
Cleaning -e
‘;6)5_‘5 4 M_osLu u.o.«a_:.c DW= (e yO FLY WJL.A PaSSiVC 4;‘}1 J.‘iwj )‘ uLa.quO‘ 6‘)" LJ"‘)"L“’
5 oL 5l L Passivation g Pickling (s ,I5 a5 « ol (o Sldas 5l (oS 5 ciaol il oY g8

W95 y» S0 03y Sz SYed mhaw 59, Sl Slles 5 ) SEs2 ()15 il i Sliles 455 50

23,5 58 o (59 3l (il (233 Sl 51 B a3l o (555 00 5 5 stz e (0]
= %

Plelll’lg uL.Lo.c )| J.A_é Lg)lf}:_o.} ﬁL?;.S‘ Py C“a“' S99y » Q‘éb 9 &2y 099 :(bc\—JS..’L

oV



Answers to Ten Practical Questions for Piping Inspectors

Flushing g, 4 Piping Lshs s 5 05 -1
lgo 51 ooliiasl b (6,15 5ead ,o Lol IS ie — 3¢
»; = 4 (Specific problems of air flushing) lsa ;| eoliwl b (5,15 juad jo Lol OISt
HESUOWE.
Yo o> £ 5 Sty b g (el JSiie) =)
(High velocities and large flows) Yb s &5 5 Cap b I (el JSoia) -
Oy b STk e gl Ay by 50 (30 10 70 MYS) ey bl (55550 51 by, 00l 0
oY e plasl 18 1. ,hd a4y (gl o) G 40 dlwg § pelas youed Sy (CONtinuous blowing)
sga> (flow rate) b,> 75 058 a5 L 0 (30 mM/S) b, cepm axls cwl
B Sl 50 Sty g 5l paims g wiT YU lym i ol 5l o 5Ls 5,80 (17,000 m’/h)
Sl & WS el 55 1) 19 5l e iz 4T Cdige jmaS (0,5 Wiy (et 58 Al (g0 (g s
o 2y Sl
(Large volumes of air) lga 5l oYU o> (e JSoio) =Y
@ 5L 098 oolaiwl cowl 1,8 (Quick Decompression) |Lisd gy (ialS ote 51 51 oy, ool 5o
3185k by loj 4 (gem ez L8 (38, VL a5 ABl (o0 00l 0 23S (Slen 5l (YL e
55 Sad (50,515 Toi Kbl b 615 et (5,505 JS) -
(Air flushing 1s a hazardous operation)
& 2B Sl Jedllygins s lnly sl oo slml s 5l gez iz 5,5 el o0k 535 Sk
Sl 50 (50,5 )1 a8 Gloy ;o b d 5o Sl (oo Igo Sp 28 Slilas ¢ IS jolay 285 A o el
Sgs ploil ool aBgie
(Air quality) (e coas Jsiiw) =Y
09, 3 ke Sl (o0 5 Col e g Sp IS Slies o oalaniul 9550 (Slor CodeS S)lge I pan o
(ol 5ls 3550 (85, (oS Tz g l9n Cdge (GouinS SCaS el (Stew) ol SCiS slen
4 Cuwly oo PIPING Lglas oSt )0 0ads 0,050 (gl ,5 plSin Slilas @ az g b o)S 4z 0l
OB serme 92 LI cnl plamil Cunly (o0 098 Cole) (ol Alold T9a g5 oo 5l yie Ve Jolao alols
Db ol o Culis ewl 01y 51 Specific work permits
Piping bsls oMb 6,5 jead Lol gl g oo -3
(Ai1r flushing) lsa ;| soliiwl L (5,5 jues @
(Water flushing) o1 5l solial b 5,15 5o —@
D9l oo pll O ygo 90 4 by, ol (AL flushing) Iga 5l eolawl b (oIS e —3#
(A quick opening valve) s 5b g a5 (i o 5l ooliiwl : Jgl g, =)
(A Rupture disk) b SLSU g g jsh jLid GialS :pge by, =Y
Sadly o 4 5l oolisl g g, T

oA



Answers to Ten Practical Questions for Piping Inspectors

(A quick opening valve) s 5b s a5 (i o 5l ooliiwl : Jgl g, =)
Rupture clles gl Seodly 6l aY s, 51 Sas8 pilo s Kinly bolas o t0319 dzgi
a5 (Globe Valve) J:. "quick opening valve" sgi b gy a5 (6 s 5 aSb 848 o5 oslius!

D9 (o0 00 0 jLad @ 4SS sl

(A Rupture disk) b SLSU g g ok jlad Suals pg0 by, ~
5,5 ooliiwl wa Tension Disk g5 o )5 ol sl ogase o axin 5l g5 oo g, cnl yo
KLM (55404555 09,5 <5 18 sloal, o5ays 51 Tension Disk coxsg -

Before: !
Outlet
' Standard studs

. ﬂ . : e and nuts
‘/S‘anda 'lFEan II Ruphura
| _ rd Flange - J/'Dlsk

[ :
| ] nseri-Type Aupture
| //JDisk Holder
/ i -—
Pre-assembly side | | _— 2 spacial flanges
clips or pre-assembly *
SCrows
| Standard Flangs
[‘&U ' [‘H’“
f
Ihlet

Figure 5: Forward-Acting Solid Metal Rupture Disk Assembly
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I1. Non Reclosing Pressure Relief Devices

(A) Rupture Disk

Rupture disk structure consists of a thin diaphragm held between flanges. It is a
device designed to function by the bursting of a pressure-retaining disk (Figure 5).
This assembly consists of a thin, circular membrane usually made of metal,
plastic, or graphite that is firmly clamped in a disk holder. When the process

reaches the bursting pressure of the disk, the disk ruptures and releases the
pressure.

Suzee ooliswl Lyl 5L ouisS by &l jugns —11
odigws 0l S s (A)
ol oals aily a5 b mld o a5 el SHU 51,800 SO Jels edgd o)l S JLsle
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S ST, jLad g og
Rupture disks can be installed alone or in combination with other types of
devices. Once blown, rupture disks do not reseat; thus, the entire contents of the
upstream process equipment will be vented. Rupture disks are commonly used in
series (upstream) with a relief valve to prevent corrosive fluids from contacting the
metal parts of the valve. In addition, this combination is a re-closing system. The
burst pressure tolerance at the specified disk temperature shall not exceed £ 2 psi

for stamped burst pressure up to and including 40 psi and + 5% for stamped burst
pressure above 40 psi[6].
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Rupture disks can be used in any application, it can use single, multiple and
combination used with other pressure relief valve (either installed at the inlet /
outlet of a pressure relief valve). Rupture disk is installed at inlet of pressure relief
valve when to provide corrosion protection for the pressure relief valve and to
reduce the valve maintenance. When it installed at outlet of a pressure relief valve,
it is functioning to protect the valve from atmospheric or downstream fluids.
When used in highly corrosive fluid, two rupture disks are requiring installing
together. It can use for process with high viscosity fluid, including nonabrasive
slurries. The advantages and disadvantages of rupture disks show in following
table.
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Table 2 : Advantages and disadvantages of rupture disks!®
Advantages Disadvantages

Instaneous full opening Non-reclosing (vent until inlet and outlet
pressures equalize)

Zero leakage Requires high margin between operating
and opening pressures

Very large sizes easily and relatively | Can fail by fatigue due to pulsations of

economically available pressure

Wide range of materials easily available Burst pressure  highly sensitive to
temperature

Economical when exotic materials are | No possibility to check the burst pressure in

imposed for the process the field

Virtually no maintenance Requires depressurizing equipment for
replacement after bursting

Full pipe bore (almost) Tolerance usually + 5%

Low pressure drop

Low cost
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Table D300 Flexibility Factor, k, and Stress Intensification Factor, i (Cont’d)
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248 o0 ooliiwl Expansion Joints ;i gége ax> sl Jlgw Ji>

Expansion Joint. In piping design, elbows, bends, and pipe expansion loops nor-
mally provide adequate flexibility for piping thermal expansion and contraction.
However, in some cases this flexibility may not be adequate. As asolution, expansion
joints may be used to absorb the expansion and contraction of pipe.

Source: PIPING HANDBOOK-Seventh Edition
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345.1 Required Leak Test
Prior to initial operation, and after completion of the applicable examinations
required by para. 341, each piping system shall be tested to ensure tightness. The
test shall be a hydrostatic leak test in accordance with para. 345.4 except as
provided herein.
o> i
53k 9,90 (uid it (Required Leak Test) 345.1 Gl 511 -
5L 0,50 Sliolesl o eSS 5l aas 9 (Precommissioning) aJsl o, o0 oldes 51 L3
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g s g SSliwlg,ond b ol cus lod cad Caglgl o lailiwl sBaus 51 aS 8,5 ams olgs o
ol aile ol (Sas 45 OKie 5 wlge 345 GILSLL pan 4o Ll adl e gom galz e o
M ) 7 A OMSUe (pl el 00,5 (asein | Wigdh e Silegs b s Ssliulsyan
345.1 (c) Where the owner considers both hydrostatic and pneumatic leak testing
impracticable, the alternative specified in para. 345.9 may be used if both of the
following conditions apply:
(1) a hydrostatic test would
(a) damage linings or internal insulation
(b) contaminate a process that would be hazardous, corrosive, or inoperative in
the presence of moisture
(c) require significant support modifications for the hydrostatic test load or
(d) present the danger of brittle fracture due to low metal temperature during
the test
(2) a pneumatic test would
(a) present an undue hazard of possible release of energy stored in the system or
(b) present the danger of brittle fracture due to low metal temperature during the
test

o i
Alsgy ot e 3 g " Selinsl g0 O alasgy i Cend a5 Ay 4 LojdylS 3 — 345.1(C)
Wl (ool aBls 092y 55 9550 93 0 Al » bygyie Wil o szl BB i "Silegs " lse
Do 5 oolatwl 9,50 1,345.9 GISIL o 05l
: (hydrostatic test) iz e plosl azsbix (1)
il ol (B8 g0t Bl b gy 4 (-0)
s Sugb) 257y ey Cendg e ol b wily (Sogll 5 (Sisen czrge g ol sk st (-b)
2l (loe yt g 5]
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Sl judz jlxe gias) alold g ool 033 (6550 liue Sologas s jo =Y+ Jlgw
Ole 4wl a5 Wy g S0 Slegs s plasl pKe ASME B31.3 s jlasteul wlal

@Le,w ERISST g ‘Sl.o..\.‘ alols PR oﬁ.$$ 63}3‘ Q‘J‘,._f.a YW Lg‘ o9 R QT C“‘Jb 9 6 oﬁ.">.5 Lg')").i‘
Ll 0as 00ls s ASME PCC-2 s jlailis! jo Juato gk

ASME PCC-2-2018 s laitw! wlw!n (Pneumatic test) lgd cans Ol jlas

e (gouds 0,33 (55,5 iSla>— 1
6.2 () &I,31,L —sesese

'501-6.2 Pneumatic Pressure Test of Pressure (18)
Vessels or Piping

(e) The 1.11;.aximum calcul.ated stored.energy of any (1) The system shall be divided into smaller volumes
vessel or piping system being pneumatically pressure such that each subsystem has a stored energy not greater
tested should not be greater than 271 000 000 ] than 271 000 000 ] (200,000,000 fi-Ib)
EZOO'OOO'OO? ft]—lb]. VVh]en clalculatl;lglllchl? stored.zner%y (2) A minimum distance shall be calculated per
or a vessel, the total volume shall be considered. Mandatory Appendix 501-111, eq. (III-1), and this distance
When calculating the stored energy of a piping system, shall be adhered to
a maximum volume based on a length of 8 pipe diameters (3) A barrica d:-e per (h) shall be installed.

may be considered for any single failure analyzed.

(f) f the calculated stored energy is greater than 271
000 000 ] (200,000,000 ft-1b), then one of the following
shall occur:

ASME PCC-2-2018 s ,lasbeul ;o jlxe goods 053 (55, ,iSlos AV - IS

e b 3B (gl oad dlone (00 0,033 (65D aigd (g5l Sl 6.2 (€) SISIL -
STasb Jgs osedee 271 5l jiis ctaols wisd oo (Pneumatic test) lop oo a5 a8 aly)
Ll ps 51 S ol 28b 55 Gsele 271 51 5ty 00l drslons (00l 05055 (55,) aiigd 555
23,5 ol 5

FS2S slo phws day (655 4S5k 05l el SSZ 5T lo v 4 (Sl e (1)
23l Js5 Osekee 271 51 ity

ol g 088 dcwle (ITI-1) salolae (bl o« I ol dosois b ollae iaol alold J8lo> —(2)
Bl oo Sole) cenlin jshay il alols

394 s 0.2(2) SI51L Gillas sl (o) (SEs0 S S5 -(3)

Mandatory Appendix 501-II

as  Stored Energy Calculations for Pneumatic Pressure Test
501-1I-1 GENERAL

The stored energy of the equipment or piping system When using air or nitrogen as the test medium (k =
should be calculated and converted to equivalent kilo- 1.4), this equation becomes
grams (pounds) of TNT (Trinitrotoluene) using the

followi tions:
ollowing equations E=125x DB, x V[l _ (Pafpat)olgé] (1-2)
E=[1/(k — 1)] x By x V[l — (/R MED/RI| (1)
where and
E = stored energy, ] (ft-1b) TNT = — L (kg) (11-3)
k = ratio of specific heat for the test fluid 4266 920
P, = absolute atmospheric pressure, 101 kPa (14.7
psia) where
P,: = absolute test pressure, Pa (psia)
V = total volume under test pressure, m* (ft*)

AV
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(Sloges s jLzd (gl 00l 0033 (655l anmlone) I (6 Ll dowas 5.1 s —sesese

115 ¥slee 5l ooliial b 5 wisdh doloms sl (55 ) s b Sl (o0 0,053) a2igs (55,
(0] oo Coawss TNT sl Joleo gl jo ) 30,5 Los TNT 5,5 oS Joles 4
s el 5 oS Wy L o b e o o |y o 0 d 65l ke (11-2) Jge,s 5l eoliil L~

(II-I) Jse,8 5l eolaiwl b ool 0,53 (65,51 ot dwlows ¢ Jlie

E=2.5 X Py x V [1 (Po/Po)** ]
Where:
E = stored energy in kJ
Pa = absolute atmospheric pressure, 100 kPa
Pat = absolute test pressure in kPa
V = total volume under test pressure in m’
Size of Pipeline = 32 in.
OD =812.8 mm
Thickness = 28.8 mm
ID=7552mm — 0.7552 M
R=0.3776 M
Length ~ 300 m
V=AXxL— (RxRxm)xL — 04479 x 300 = 134 m’
V=134m’
DP = (Design Pressure) = 139 bar
TP = (Test Pressure) = 139 x 1.1 =153 bar
P,=101kPa
P, = 153 bar — (1 bar = 101 kPa) — 153 x 100 = 15300 kPa

E=2.5 x P, x V [1 (P,/P,)"**]

E=2.5x15300 x 134 x 0.762
E =3905631 kJ — 3905631000 J — > Max. 271 000 000 J

00300 m a5 o1 Job @ a>95 L3210 a3 ol oo 0,33 (55, jlaie (11-2) Jgo 8 bl p stesest
E =3905631 kJ — 3 905 631 000 J] — Max. ol piias s jlxe o )
271 000 000 J

Jlo ol YU 32 00 Ll glgp Cond S, o dnibne salolan s 4 4z g b ol by -
Sl Jolao (s pmnd 4 b 09d drsloe sl TNT (g lao jloniil Jolao 4571, (65,00 0l s o1 sy
(o0, (I1-3) Jge,8 5l ooliiwl b ol plis .oges dlea | 5T TNT

E (kg

INT = 1766920

(I-3)
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INT = 3,905,631,000J > 915 Ke
4,266,920
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Mandatory Appendix 501-lil
Safe Distance Calculations for Pneumatic Pressure Test

501-111-1 BLAST WAVE DISTANCE

The minimum distance between all personnel and the
equipment being tested shall be the greater of
{a) the following:
(1) R =30 m for E < 135 500 000 |
(2) R=60m for 135 500 000 J < E < 271 000 000 ]
{3) R =100 ft for E < 100,000,000 ft-1b
{4) R=200 ft for 100,000,000 < E < 200,000,000 ft-1b
{b) the following equation:

R = Ry g(2TNT)Y/3 -1
where
E = stored energy as calculated by Mandatory
Appendix 501-1I, eq. (II-1) or eq. (II-2)
R = actual distance from equipment
Ricaled = scaled consequence factor; value for eq. (II1-
1) shall be 20 m/kg*'? (50 ft/1b*'%) or greater
TNT = energy measured in TNT, kg (Ib), determined
from Mandatory Appendix 501-II, eq. (II-3]) or
eq. (II-5)

For systems where E > 271 000 000 ] (200,000,000 ft-
Ib), the required distance shall be calculated by eq. (I1I-1).

If the minimum calculated distance cannot be obtained,
an alternative value for R;cialea may be chosen based on
Table 501-III-1-1 for use in eq. (III-1). See also para.
501-6.2(g).

For example, to prevent lung damage, the distance a
person is from the equipment should result in an
Ricalea value of more than 6 m,’l‘:g-r,”'3 (15 ﬂ/lbljs]. Note
the structural damage that can occur, which shall be
considered.

501-111-2 FRAGMENT THROW DISTANCE

{a) When fragments of vessel or piping are at risk of
being created and impacting personnel, the minimum
distance between all persons and the equipment being
tested shall be as shown in Table 501-1II-2-1.

(b} If the distances in Table 501-1II-2-1 are not achiev-
able, the distance may be evaluated using methods avail-
able in the public domain.

Table 501-11I-1-1 Alternative Values for Rscated

Recaleds Rocaledr Biological Structural
m/kg? ft/mb? Effect Failure
20 50 Glass windows
12 30 Eardrum Concrete block
rupture panels
15 Lung damage Brick walls
2 5 Fatal

ASME PCC-2-2018 Silogss s 3o (siog) alold dnslons Jga,3 AF— IS
(il e ddlaio) Jlid  gddlaio alold -I11-1 BLSTL s

3l i &1 438,515 Seilogs e Cos 45 150 5 s e alols JBla>

(RS e - (a)

E<135500000J &lp o ¥e b sl plp R lage— (1)

135500 000 J<E <271 0000007 sl jo#e bl gl R Jaie—(2)

E < 100,000,000 ft-1b ¢l,; &gd Voo b el plp R Jaie—(3)

100,000,000 < E < 200,000,000 ft-1b |, @gs Voo b cwl pl g R jlaie—(4)

i) dobae 75 a—(b)

R = Rscaled (ETNT)IB

3 Olg (o0 398 ol )3 ) 398 Jse b sl jlaie ez g -

(Im-1)
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Answers to Ten Practical Questions for Piping Inspectors

Table IlI-2 Minimum Distances for Fragment Throw Considerations

TNT Equivalent (kg) Minimum Distance (m) TNT Equivalent (Ib) Minimum Distance (Ft)
Oto 3 50 Oto 5 140
3to5 60 5to 10 180
5to 10 70 10to 20 220

10to 15 80 20to 30 250
15to 20 90 30to 40 280
20to 25 95 40 to 50 300
25 to 35 105 50to 75 340
35to 50 120 75 to 100 380

50 to 65 130 100 to 125 400

65 to 80 140 125to 150 430
80 to 100 150 150 to 200 470
100to 120 160 200 to 250 510
120 to 150 170 250 to 300 540
150 to 200 190 300 to 400 590
200 to 250 205 400 to 500 640
250 to 300 215 500 to 600 680
300 to 350 225 600 to 700 710
350 to 400 240 700 to 800 750
400 to 450 245 800 to 900 780
450 to 500 255 900 to 1,000 800
500 to 600 270 1,000 to 1,200 850
600 to 700 285 1,200 to 1,400 940
700 to 800 300 1,400 to 1,800 980
800 to 900 310 1,800 to 2,000 1,010
900 to 1 100 330 2,000 to 2,500 1,090
1100 to 1 300 350 2,500 to 3,000 1,160
1300to 1500 365 3,000 to 4,000 1,270
1500to 1 900 395 4,000 to 5,000 1,370
1900 to 2 300 420 5,000 to 6,000 1,460
2300to 2 BOO 450 6,000 to 7,000 1,540
2 800 to 3 300 475 7,000 to 8,000 1,600
3 300to 3 BOO 500 8,000 to 9,000 1,670
3 800 to 4 400 525 9,000 to 10,000 1,730
4 400 to 5 000 530 10,000 to 12,000 1,750
5000 to 5 500 535 12,000 to 14,000 1,770
5 500 to 6 500 545 14,000 to 16,000 1,800
6 500 to 7 500 570 16,000 to 18,000 1,880
7 500 to 8 500 590 18,000 to 20,000 1,950
8 500 to 10 000 605 20,000 to 25,000 2,000

GENERAL NOTE: Based on American Table of Distances for Storage of Explosives, published by the Institute of Makers of Explosives. Lengths
are for inhabited buildings, unbarricaded.
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Answers to Ten Practical Questions for Piping Inspectors
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1- ASME B31.3-2018

2- API 570-2018- Piping Inspection Code: In-service Inspection, Rating, Repair,
and Alteration of Piping Systems

3- BS 1780- British Standard 'Specification for Bourdon tube pressure and vacuum
gauges

4- ASME B40.100: Pressure Gauges and Gauge Attachments 2013

5- BS EN 837-1-1998- Pressure Gauges-Part 1: Bourdon tube pressure gauges —
Dimensions, Part 1: Bourdon tube pressure gauges - Dimensions, metrology,
requirements and testing metrology, Requirements and testing

6- EN 562-Gas welding Equipment - Pressure gauges used in welding, cutting and
allied processes

7- TOTAL Specification

8- NORSOK standard L-004

9- Compressed Gas Association’s Pamphlet G-4.1 Cleaning Equipment for
Oxygen Service

10- KLM-Technology Group, Process Equipment Desgin Guidelins Chapter Ten

1T- 388 gl Gils glio axwg o8 8 cylwjl a5 5 (Sphere Pig) - 55,5 K

12- IPS-M-PI-170

13- EN 10088

14- Piping Handbook — Seventh Edition

15- ASME PCC-2-2018

16- Pictures from Internet

17- EN 837-1

18- EN 837-3
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