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SPECIAL NOTES

A pubticataons necessarily addiess problans of o general nabaie. With respect o partic-
nlar circnmstaness, fonl, s, and Tederad laws and regulations shomld be revieaed,

AP s not undertaking tr meel the duties of employers, marufaciurers, or supplicrs o
wirn and propesty wain and eguip thels empieyees, and others exposcd, awmcenming bealih
and safely risks and precantiees, nor 1I|1|1=T"J.|{i-1'|r_1lll!5ﬂ' whiligatioms urder focal, state, or led-
aral lwas,

Enfermmatsm concermmyg salcly are health msks and proper precaatoms with respec! o par-
Ucnlar materials and conditions <teeald be obtained from the cmployer, the mamfadurcn or
-:l.:g':p‘.iurl;-f ihat materianl, ar the material :uli:c!:l.'d.lul whest,

Mothing centained in amy APL publicatin is o be aonstmeed os granting any right, by
implicaliss or atherwise, Tor the mannfaciene, sale, o e of any methed, apparaios, or peosd-
uct convered by letiers patent. Meither should anvtlving contained in the poblication be con-
skruedd as insuring amyone agaicst liability Kor infringement ol lettors patent.

Gienerally, AP standards are reviewed and revased, reallismed, o withedrasm an least every
five years, Somstimes g one-Ums extenskm of up b Pag vears will be added o this revew
wpele, This [mlﬂiuli.u:_un willl noe lomper be in effect five venrs afler iks ;11.|I:|'Ii.|.'ulinn date 3= an
oppemative AP standard or, where an extension has been granled, upon republication. Staius
s the pablication can be ascertamed Trome the AP Upsineam Scpment [lelephons (2021 682~
BINMY|. A catahog of AFT publications and maternials is published annoally and updated quar-
teriy by APL, 1230 I Stresl. MW, Washington, T3, HHOS.

This dicumenl was prodocad under AP starelardization procedures (hat ensune appmspr-
Al nodtificalsen and partacipation in s developmeiilal progsss and b5 designated as an APT
standard. (hastins concerning the in:.::'j':rdnlﬁm af dhe content of this =tandand or m-
miznls and questions corcerning e procedores ander which this standard was develeped
sbhol be direcied i wnling o e sandardizalion nonager, American Petrodeam Insiifofe,
1220 1L Sieect MW Washington, T0C 0005, Bequests B permission o reposduce or
translate all or any part of the matenial published herzin should alse be addnessed & the gen-
oral manager.

AF standands are published o faldate the broasd sealability of proven sonnd enginezs-
ing arul ::pﬂuling practices, These stamdards ore md imlendad & obwiote dhe need for apply-
img soumd cmginecring judgment regarding when and whene fhese stendards should be
utilizsd, The Formulation and publication of AP stancands ix ned milended i oany way o
ishibit anyons from wsing any other practes,

Arw masufachurer marking dqui[!nern o meterinls in confermance widh the marking
regjuaremends of an AP stamdand is slely nesposishle lor complying with 2l the applicable
roquirercets of that standard. APT does nod ropresent, warranl, oF guamantos that such prod-
uits der i Fact cosform i ||1.|.'..Ii'||'|“lll11n||.‘: AP stmndarcd,
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FOREWORD

This Becommended Practics o wedsr the junsdicuon of the Subsomnmiies an Tubular
Gipesds of ik American Peiredeans Tnstinge. Tt was p'n.'ru.mi h:,l A Femoulating Conmmitics:
which included represerdatives of Pipeline Cperators and Line Pipe Marolzacwarers and advi-
sors Trom coaling manifaciure e and codting applicators sy well 44 other intonestad individuals.

The purposs of this Becommersdad Pracice i o present methods of gualifying coating
mmerials, pl'n:-.‘ll.u.l;il_-rn l[!-|'!||i|JI| i oF sisch materials, and a fnal acceplasde dest oF crated pips
for miom-cormesiee matural gas tnsmissen. Seme banefls o be darived From intemally
wled Time pipe are: {1) Improved flow charactaristios (2) Commoson profecixm dunng the
'p-..'ri-u;n‘l prededieg constructien |3} The enhancement of visual iun[!..'l e o the internal Tuq'u-
surrfuces {4 ) The Improvenent of pigging eficieray.

Romommendatiors masde in Chis Becommended Pracioe need el soccssan’y be consid-
crgd s mwnsnvom standand requirements. However, the Rosommendsd Practics s wnilten in
sih i maneer that it may be adopiad as prurd of & contract specilication, The Recemnaendsed
Practice dres nail inoany oy intend 1o recommend one type of coating over any other e
and rogards alt Dypes which @n pess the spocificd gqualilication as being soitahle Tor the
imtended porpene. As new materials and practies are developed they will b considersd for
inchusion im this Becomemernded Practae.

A pashlications nady be dsed by anyose dodring o do so. Every eflon has been mude by
tha Tnstitule o gssure (he accuracy and reliabilioy of the data comtaleed in them, hasver, the
Insditute makes no represcntnton, warranty, of guarantee in connection with this publicafion
and herchy exprassly disclaims any [RBility of resporsibility for loss ar damage resalting
Frarm 18 s or lor the vedation of any Tederal, state, or municipal regulation with whach this
pustilication may conflict,

Suggn-:h:.l revacions are ipvited ard should be submiltad W the standandization panaper,
American Petrdeum Inititale, 1220 L Streect, BOW Washinglon, DUC, 206HKS,
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APl Recommended Practice for Internal Coating
of Line Pipe For Gas Transmission Service

1 Scope

This Bewmmmended Practice provides o the inizmal cosi-
ing of line pipe wsed for non-coemisive nalem! gas wervice.
The recommendations prscided hersin cover:

& Secton ] Scope

b Secion 2 Coating Maleria! Specificalen

o Ravhon 3 Lehomtony Croading Testing

d. Sectiond  Applicalion Practices

e Seclmm S Production [nspection amd Acooplance

The Becommendation v Hmited Lo the application of mie-
nial coatipgs on W pipe pos B bnstallation

Tt is intended that the appficalor be responsibae Tor somply-
ing wilh all of the provisions of this Recommernded Practice,
bul that the Porchaser ety moke any miesligalssn pocessary
dap sty Bimsel [ ol compliance by the applcators

11 GEMERAL
111 Coating Supplier Information

The ceating material supplier shall harnish te the purchaser
arsdlior applesior the Tolkwmg inlormation g wodlen Foem
with each batch
a Dirsgtions Tor mining andion (hinsing with solvenis
reguired
b Dirsctions for haedling and skoming ol the costing
kel
e Specitication of the basic physical propestics and perfos-
marce Bl oresulis of dhe malerial, These basic [:hg,-kiql
prapertics and perlormunee ledd resolts shall be within the
rarge peanitled in this Recommanded Practice (Sactaon 2),
d. Cenification of the determined phvsica’ propertics (23 of
cach balch of coating material shipped.

1.2 DEFINITIONS

121 Applicator: The “Applicaos™ & the organazation
responsible o the purchaser for the application of the coating.

122 Purchaser The “Porchuser” i the ewner COATIARY
ar the anlborized apancy thal buys the ceated pape.

1.23 Supplier: The “Supplicr” is the manafm mrer andder
distribulor of the coaling malenal and it aathorized qualilbzd
tecinaian

1.24 Inspector: The “Inspecior™ is the authorissd agerd
of the purchassr,

1.26 Coaling Malerial: " Coating material” indcates the
ligmid material prior o applicatom on the subsirate.

126 Coating: “Coating” indicoles the coating film s
apiplied s the sabstrale.

127 Babch: A "Bach” is the quantity of costing matenal
marmfactured af one Lime inoa single vessal and identified by o
un=jue batch number,

2 Coating Material Specification
21 PURPOSE

Thas sectwm desaribes Bboratory methods ol mdentilyimg
and qualifving coading matorials sukabe B use umder the
intenl af this Recommersded Practics

2.2 DESCRIFTION
221 Coating Materials
2291 The malerial nesmally consists of the following:

a. Papmented o clear base,

h. Pigmented oF clear comverler

o Flgmcl.nl that includes sufficient mst inkibilor % pass wall
spray led. [See 3501

d. Applicalion  solvend  Tor adjustmg o suitshle  spray
Vil

2212 The coaling malenal shalfl contain s substances
wlnch couald be relegsed from the coating in service and prase
detrimentnl o the operation of (he pipefine andfor quality of
the gas.

2213 The coating maleria!, nelading nepaic matenials,
shall meither degrade mixr prosduce hazardous wapors when
later subjected & exlemal coating thermal cycles op o 575°F
{HHPC),

222 Mixing

The wxmting maleriais shall be mied befire nse Jr:-'. agilnt-
ing fgether poaticns of base and converler as recommereled
by the supplier.

223 Thinning

The coaling malena’ may be thanee] by mising with the
siatvent sapplisd andior specified by the sapplicr




d AP RECTHIVERDED PRACTICE BLZ

2.3 PHYSICAL PROPERTIES
231 Individueal Components

Prispesty Valse  Hange Pemmnad Blethaul
Huiwe Cral W1 [N} k2 [h (=50 F) ASUM D147
OV Cisl Wi n 1.2 Th =0 g} ASTH D475
Sodvent Heniling Kamge il Spociby Imibal md 955 ARTH DIOTE
Hites Holing Range i Specify Inibal o 955 ASTE DIOTE
rHIvEnes Haoling Hasge [ AN DICTE
Apphatinn Hewling Ramge ir ARTR DIOTE
Hiise Eetiing il 4. mmimum ASTH [ EH Qlesting)
ASTH DR Creperting)
ek Setiling il 4. swrnimniipn AST D1 30E (lesting)

ARTM DBAD {ropimding

232 Mized Companenis

Progeriy Yulue Range Permitied Pelcihad
ol Salidy (1 = |5 Appendis #1
rninid {1} 4 mimesTIm AETH D200
[Hiegma Sails)
LA T [n FMimne. 200 Mids ASTM DES (gviept va: ETHYLENE GLY OO
Parwcles MONGHLUTYL ETHER & wirk Do

233 Thinned (In ralia according 1o Supplier's instructions)

Froperty Yalug Ramge Permiried Fdethad
Flove {1 Ky pan-tenlioem ppeamance Epray applicatiee on steed s S0P {RFECE, IFE (370 | S0FF
when applesd om verfical aifasce (ea i mesnh in 50 mil (76 miceon misimem dry Him.
P L Blin, 1IOHMS wisonsily inuTedse in
3 b TR (25900, (3) 290 g sumple.
Wissadily {1 +5 sdamek ASTR EH 2K 84 Faond D o 7T (25000

1} Dlesignanes valos specificd by supplis

{2} Shonmer po lite may he wsad subject w muied agreeneent berwess porchuser and applicetor.

3 Laboratory Coating Testing
31 PURPOSE

This soction desaribes labomabory besls requined o quadify
wiiling malerials, Juoalilication of ooalng by laboratory
methods 5 requined prioe do prodocien. Oece quatificalon is
made, no fusther qualifeation ests are regoired anless the
wipaling materinls aor laboralomy applicvation medhods change.
Forr cach goalilicd material, the supplior skl provade a goali-
takive amalysis An aceeplable method =oan inlra-red spoc-
lmam. The supplier shall cortify 4o the applcator andir
parchaser the results of less performed onder Section 3 for
cuch gualitied Loling marerial,

3.2 STEEL PANELS FOR PERFORMANCE
TESTING

Tesl Panels shall be mild carkon sieal 336300237 in
175 % 150 % 081 mm). The surface oo be Godied shall be sand
blasted o any of the olkmving stindands:

1. MACE Moo 1 while melal tinish 6 sccordance with
NACE Visa) Staesdard TW-01-75

2. Stech Strwstures Painting Council S5PC-Yis 1-82T 5P5
4, Bwadish Plownal Siandand SIS 85-559-00 5.3

4, DM 35026 PART 4.

13 LABORATORY APPLICATION OF COATING
MATERLALS

331 Mixing

Ceratng malenal shall be mised or thinned fo noemal spray
vty im ardance adith sapplier’s retommendalion

352 Application

Applation shall be made by speay on the prepaned skl of
a test pangl, The almesplen: envirmnmenl, during spraying.
skl be comtrolled s 77 &£ S7F 125 £ 3%C), and o maximum
relative hemidiy of B0%, The back and sdpes of e panc|
shall he proteciad
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3.33 Dry Film Thickness

Tesl thckness of fifm o completed panel {conditened per
L4h shall be 240 = 003 mils (31 £ 5 nveronsg measacd by a
lilma dhikness pHugs calibratad widh o Matienal Burean of
Standards Comling Thickness (Calibration Standard, of a
inckness within 2057 of the spovificd samisal thickness

34 COMDITIONING OF COATED PAMELS

381 TForgualitication lests, the Tollowing schedale of con
ditienieg shall apply:

Airdry for W days ad 77 £ 59F {25 £ 1700, followed by a
Zd bottr bk in g circalaling am even al 1302 5°F jdY = 300,
Reimtive umidity daring the air drving shall et exceed B

4.2 Afler comipizting the schadule of conditommg oal-
limexl mhives, panzls may be stored Jf e empenitare wnlbl
nesded Tor lesting, bul sed homger than S0 days.

1.5 PERFORMANCE OF LABORATORY COATED
STEEL PANELS

3.5.1 Testing

The lests in Tahle 3.5 chall be perfirmed on fest paneis
which hmva been prepared, coaled, and conditicined in accor
danes with the ahie procadumes, Tests shall be perfimmed on
duplicate panels, & test resnld is aeeeptable when resalts from
bexth test panels comaply with the criteria fistad belea. Tnocase
ol Tanlure «f zither panel. the test shall be repeated on dupii-
cate panets, Onz soch relest halt be permidied,

31.5.2 Additional Tests

A the ppitic of the: purcheser or applicator, ndditienal perfir-
munce tests may be specified o meed indivichual requirensents.
16 PERFORMANCE TESTING—GLASS PANELS
161 Panel Preparation
3611 Panel Size

Tesd pancls shall be sinndand 1% 3 in. (25 9 T5 ) glass
slides, oo e sude,
3612 Cleaning

Pancls shall be solvest cleancd by mnging first in gylol,
ther ik acetene. immadiately priog to coating appliation,

362 Application of Coating Material

Folleaw 3.3.1 and 3.3.2, making the coaling applicatios on
the frsiled side of o panel ondy. The wet flm thickness shall
fesuld e a 20 =002 mil 151 £ 5 miceon ) dres film,

363 Perormance of Laboratory Coated Glass Panels

Aeceplames
Tesat Criterinm Tesst Mbethod
Pinhatle (%t Filimp Mo panheles Appendis G
Pinhale (Cereal Filnd Mo panberdes Appeendha T

4 Application Practices
41 PURPOSE

Thiz sectism prescribes equipment and practices used in the
surface preparatssn of ling pipe Tor isdernal coalmg amd the
app ation of intemal comting on the prepared surfuce,

42 GEMERAL
421 Applicator

The applicator s respemaibie For the guality conbrol pee-
diciisn tzsts oallined 0 Sectn 5 o ensare confmmance
with this Recomnended Praclios.

422 Plani Access

The Tnspector representing the parchaser shall have fres
enlry &t ull times while work on the contrae of the parchazer
is being perfommed, i all pars of the applcation side which
concern sirface preparatsm, coating of (he pipe. amd guality
combml B,

423 Material
4.231 Selection

By agieement between the purchaser and spplicalor 516l a
lisd of cosdimg mnteriads presvamssly quatified by eidher the por-
chaser o applicetr under Coaling Maferial Specification,
Section 2_ shatll be prepared. The applicalor snddor purchaser,
shall then choose the costing maleral i be applicd Faom this
list, Approsml or selection of the naterinls shadl b done fur
errigh im advanos dprelerably nol less Chan 30 deys) o pre-
vide malerial at the scheduled start of the work, Selection of
#lemale coalimg mulerials from the approved lst may be
made & any Lime by agreement bebasen the purchaser and
The apqlsabor

4.23.2 Batch Samples

It shail ke the right of the purchaser or applicator i pree
cure & vidling malerial batch sample prioe o or during the
cogling applicalion, Tor the pudpese of verfication of con-
Tormarce o fhe costing mateniad spocification.



] AP FECOMVERDED PRACTICE BLE
Tebla 3.5—Perlormanca of Laboratory Costed Stesl Panels
Tea Acvepance Crierinn Tizst Wlethad
Halt Spray Appendin £2 ASTHH 117 56l Fe
[Se= Appendia £2)

Waler Tmimeraam

Pia e, sgial panis by valome,

B Blislemmg over 0,25 @ Oh, 3 mmd Trsim

edgea 1

Fdo Blisteming over 0,25 w0 (6,3 mmid Trarm

mictFanl & warer sl 1]

Siripping Appendiy #3

Hesad A0S m (1 3 mm) aliameier and ligger the
nanel chald showe niv flukang, ks of adke-
siin, o7 wTackimg iof dhe coalimg as deter
mined by unaided izl inzpaction.

Aot iing Mo bilvimg oo any mstenal sther than cuiiegs

Heiiddwii Felini e 9 HoclilinlF 61 77 + 2°F
(25= 1)

{ias Hivdering Min blistezing

Al Belimimem 23 Coef 08 Ahrasinn

Hivck sk Hhisling

R Bligsing

Seinpied T a0, soliwion in <listillad
waier — 10055 immerssss, fom
temperame, 21 duys.

TOMPS: dvnoies iy sl nowseis Lo sanne
Favg & sy

Appondiy #3

AR D 52T

See Agpendis #4

M 53 153

Ayppondis §5
ASTH D anE Beihod A

Appemliv ¥

(T Shighs soliening e permitie:l

4.3 HANDLUING OF PIPE

Fipe shall be lndiod o2 manner & provenl damage o
pape walls, bevslod emds and costing, Pipe ihat is damaped
tw handlieg eperations hall be repaired in dompfinnce wilh
applicakis pipe spacifostions.

4.4 HANDUNG OF COATING MATERIALS

441 Storage and Shipping

Corating materials shall ke wentified by batch numbers.
Materials bl be shipped and sionead onder cover inosich 4
mannes o prevent contananation and adverss alfects on
Application o perfommane:

4.4.2 Mixing

4421 Procedure
T appd icabon shal| hamdic, min amd thin the soaiimg nans-

rinls im acordance with the supplicr's recommencdstions or o=
dlmrercted by an aulhorreed, goalrtied lechsicin of e supphier

4422 Rejection

Coting malerial shall ba rejected iF any i icatie of dolec-
P of contanenated materal s found, The coating macrial

shaad] b such that it can b casily mixnad inte & lomogensons
stabe Tree froom <kinming, curdbing, and otker fregularitics

4.4.23 Pre-Mix Apitation

A power oporaied agilalor shall be wsed o pre-mmix the pig-
menled Grmponend maleriats o d completsly bogancons
state before any material is withdraws from the shipping
FeE LR

4424 Component Parts

Propaostieing arsd nacasanng of ghe composcnt parts of bass
and corverer snall he dene within measuring Emits of £ 25 of
(ke wolume aeiumits specifed by the sopplice

4425 Agitation

Mixing oof the componenis mmst be done wilh power cquip-
mznl tha! will agitets the oconlends of the enline cootairer and
nol expoisively entrain am n the materml, Aler the material
b imixed, i shall be ortinonsly agitated al shoa sped

4426 Gun Supply

Condimous power agitation egoipment must be msed on the
g sugiply tanks o paind sumps fo maintain endoemaly dor-
img s productios isdermptions
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4.4.2.7 Pot Life

Any makerial which s exceaded #s pot He shall be
e jeciod.

4.5 CLEANING OF PIPE
4.51 General

The cleaning shall be of suioen qualiy & allew a o
commimurs biead of the cured coating wthe pipe, and should be
perivemed immediaiely preceding the application of the vom
ina mmeninl. Surface conditicning, suih az prircling, shall reaudi
in pupe sarfacs fnids conapails with eaning regnnsnens
Thi: cleaning mathos] sl (wsd, baash, of abrasive dheamng b
#l ho applicaios™ oplion, onless the porchaser specificd 8 qe-
cilic methd. IF the parchaser specifies shrasive cleaning, the
degree of cleaning (2.g., Sa 212 shall alsp be spevified.

452 Degres of Cleaning

AlL logse mall scale and mast, waler, nil. graphile, grease.
mmrking malerials, and other foreipn materinls thil sdversely
affect the quality of the coating shall be removed From the
surface o be coated,

4.5.3 Wet Cleaning

When wel eleaning i performead with detergents, this gue-
css shall ba memedialely Tollowed by sullicenl rinsing «ith
chear water & renweve all harmefal residue of any cloaning
agenls or detergents.

454 Drying

Removul of macsr ngy he acceleraed by keating, b i nis
s <l Uhis Beating adversaly affs the metal lumgical paopor-
wies ol ghas steel, or deposal sarfacs contaminaiens. Pips surfaee
shall be thomughly dry belons applcaion ol costing nmalensl.

4.55 Dry Cleaning
4551 Method

Dy cleaning metbends are brushing o dhrasve blastng ol
llee pipe. Al coompements ol the cleaning machane thal enter
the pipe shall be clean i prevent the depesibion of grease.
dlint, oo crlbicr Iura.-.ign mterinl on the cleaned pipe surface

4.5.52 Cleaning Maching Brushes

The cleaning maching bmaches should b2 maintained ol
aven pressurcs ot dll surfecs of dhe pips Intsrior to chsure
adeguats cleaning of the weald and adjacenn arsas, Bumishing
ol pipe surfaces shoukl bo avodod.

4.553 Cleaning and Coating

The chemed surface shall nol be alloded ko deterssale
prio o e coating application, Clearing and coalmg shal | be
done in separats slagss fo permd sarlace scaminafion and
prevanl acaling contaminatis.

456 Useof Air

Clean aif may be wsed e decelerate drving and clesnimg

4.6 COATING OF PIPE
461 Equipment
4611 Alr Atomization

Air momoation application is no! permilied ander this
Recommerided Pracios, oxoopl 2 permitted in 4,73,

4612 Filters

Audeguute filters shall be present in the equapment o cnsime
that Fereign substances or detrinental partickzs are nod carried
ho appficalem assemblics

4613 Pressure Gauges

The comting material ling & the sprayv guns shioald ke
aqquipped with a pressure gauge. For accurate pressane read
ingd on airless spray umiles, the pressure gaisge shoutd be
aquapped with & pulsation damperss, The losation of this
gaugs should be downsiream of all pressare dmsp camsing
devices, a8 noar fo the gon ips 4% is practicabie.

4.6.2 Temperalure of Pipe Surlace
The temperature of pipe & me of application shall not
axcaed 15T (6, o be less than S0°T (105},
4.63 Thickness of Coating
4.6.3.17 Dry Film Thickness

The minimum dry film thckness of the cursd costing
shoi’d e spacitiad by the paichaser st the tine O oidar s
Maced. Where nee mimirmum thickesss & specified, the mini
mm dey [klm thickness shatl be 1.5 mmils (38 pmicoens).

4632 Wel Film Thickness

The sugppdier shall recommend the ranpe of wet Gim thick-
ness That will be necassary b prodoce the required dry film
thickness. This applics o oodling maleral that has been
thinrecad o proper application vessit,

4633 Pipe Ends

The purchaser shivald specily an inlernal cuthack distance,
iF poguinexl, Suslabis meare shall be used S preves! deposaling
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wirling metlanial om boviels ared lamd s Coating matorial degres-
itz on bevels and larcds of the pipe @nds or in cuthack aneas
shall be reneved immediately afler cooting.
4.6.4 Protection of Uncured Coating

Coatimg =hall be applicd m 8 covered or enclosed spas
shield=d from high winds, Howing dest and dirt and ieclem
il wielther Prolection from theie condilzmis shall be pro-
e wingil the costing & Lk free
4.6.5 Acceleration of Initial Cure

Heat mey be useal e avoslemie cune, providing it produces
i gdvierss effouts fo the pipe or coating,

466 Coating Film
4.6.6.1 Unfevorable Operating Conditions

Comaling operatioms musl bo shopped ahen conditions ax
dedined by the olher provisions of this Recommendal Prag-
i indicate that an imferier coating will resull
4.6.6.2 Retention of Coated Pipe

Applicalors should hdse prsasions e oosted pipe o be
retained Tollowing woating apglicatan for inspectim prposss
4663 Relative Humidity

I beat s ned usod to peeclerale core. coaling operations
shiuld be suspended when the relative humicity is W or
greater in the vialing arca
47 REPAIRS TO COATING
471 Repair Limitations

Drefoctive or danuped coating shall be repoired by the
applicatar. 1T the setal area of repear eaceeds 1% of the ol
mierndl pape surlaco, the estire pipo shall be fecoslod
Smaller arcas may be spol repaired per 4.7.3
4.7.2 FimThickness

Minimwom tilm thickness ol coalmg applicd during repar
shall comply wilh £.0.3,1

473 Repair to Small Areas

Spol repairs may be made with a manual alonrizing spray
man of birush,

4.7.4 Runs and Sags

Heavy mans or sags of coaling sheald be cmossthod ol by
sarding of scrapang prioe W recosting, Coating thal overlays

arcd which were inadegualely clednod shall be completaly
raivaved and the surface propery ceancd prior i raoating
Tedsnded coaling shall ke completzhy rermeved.

4.7.5 Roughened Surface

Roeughened voating should be smonthad and all edges of
bomded material must he *feathered out™ prior 1o recoaling.

4. 7.8 Repair and Recoating

Arny operation soch as eiating repair, pipe wall repair, el
naust mit be altermpiled anbl saficient core and hardening of
wawling lilm has occwrmed, so thal fitm damage is prevenled
Pricsr o secoating, pigs shonld be themoughly cledaned o
remive dusk and accamalated debris

4.8 PIPE MARKING
4.8.7  Menfification

When slentificalmon stencils and olker markings ane
applied o the inside pape wall, applicatios shall ke dong noa
manner that will el dameage the inlemal comting, Steeciling
o nrking paint mst be compatible with the costing on the
pape and el @ conlrasding coks

4.8.2 Restenciling

IF o pipe requires rework which imealidales exisling shencil
islormudion, then thal pipe moost be restenciled whon ropairs
are commpletad,

5 Production Inspection and Acceptance
51 PURPOSE

Thiz Section defires he limits of atceplonee of inlernally
wipaled pipe and methods of final lesting © esure compliance
lherewilk

52 GENERAL
5241 Working Area

A safe working area thal is suilable for the performaancs of
their dolies shall be provided by the applicater for the par
whaser™ mipechon: amd represenlalives.

522 Applied Coaling Film

The appiied coating film should ke uniform in gloss, thick
ness anwl aofor ared should be Tree of imsgufanises. Hlushmg.
repaidless of e depras of Lolon cleaege, shall et ke aonsid-
arel detrimenial provided the affected anea neels the reguirne-
monts of 3.3.4.4 Hend Mdhesion) Test and 5342 Film
Thiukessss Test
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523 Special Requirement

Ang pape Which requires cheor indpectins shall be sol
astilde wpern curing of Uhe coating. Purchaser may mequins thal
the applicalor s aside such pipe a5 their representative may
request for ledimg, peowviding thal the amssunt of such pipe
shall nel exceed two genls Tor ek cight-hour prodisction
pthind On & curent basis, o one pips from cach Rae-hour
prendu o peericad,

53 PRODUCTIONTESTS

The lellwing prodisction lests are reconmmesded B
pregest qualidy et of the soaled pips and slwould be con-
ducted al o Frequency that witl assurg contred. The pinkaole e
{5.3.4.1} and the lilm thickness tast (5.3.4.2] shafl be comn-
dlucted hoorly and whenesver produclion s iserraplsd, or pre-
uctios parameters clangs, Allother production tests shal| be
conducted once per shif,

5.3.1 Test for pH on Bare Surface of Pickled or\Wet
Cleanad Pipo

Water having an imital pH o wafuz of ddd o 53 as deer-
mined with a pH mzler, is pounesd into the pipe 2 one end asd
gathered in aoup at the ather and. Limals of pH: within (1.5 of
inali] pH value, and between G40 1o B.S, smomedialely poos e
coiting appl k:ation,

Thies dest fiar pH is nist Ap[ﬂiﬂrﬂn I che bare surface of
mechanically cleanad pipe.

522 Panel and Slide Preparation

Metal pancls shall be preparsd W socondamce wih 22 or ina
manner sirlaving pipe sarface condition before comting,

533 Coating and Curing of Panel or Slide

A pare] or slida s allached b fhe inskle ol a clean pape.
The pram] or slds bs coated a5 e pips is comted. The pane] o
slude is v remain in the T'iF"" a mininmm of hve mmokss,
Afler the paned or slids is remived, the lest area cin the pipe i=
spol repanred. Afer 15 G 3 mmoies ol aic drving, the sl
pancl or slhds s drscd for 10 minotes at 150 w0 1 T55F b o
TCL The slide or paned is baked in an owvem ar 300+ J0°F
{149 & B0 Tor 3 minales or as suppliar specities

5.34 BEvaluation of Test Panels and Slides

5341 Pinhole Test

Uhwerve glass dide belore and alter cuneg, helding <hide
over d shot im d cortamner Which kooses a V0 wan bl the bl

heing & dhitarce of beracen 4 amd 5 m. |1 arel 130 mm ) Inom
the wpatead shde, Evalustion shall b made by pusdhasenrs meprs-
sentative. Finhele dispersion shall be beld o8 miminmm

5.2.4.3  Film Thickmess Test

Using a mbwcrmzles with tachet, measue the umomatad
alide, then oosat and measure the cored <lide 2t the same
liaztion Tor slide-plus-viating thickness. The dilferemce of
the twor = the coating thickness aeel shall be at leasi0.2 mils
45 mbcrons) greater than the minlimur dry Sl thickness
spcified by the purchaser,

5343 BendTest

Herel & cured pane? 180 arsund a coneca mandre]. ALDS
ik 4 13 rrn) diameter and larger, dhe panel shal® show e flak-
ing, loms oF adhesicon or cracking of the aombing, 25 determined
by unaidad visual mepecion,

5344 Bond (Adhegion) Test
See Appendix T,

5345 CureTest

Immersie oared penal or <ids i solvent® Tor g perksd of
forie hisnes, Mo sefteming, wrinkling or Blistering of the aoat-
ing film shall ke ohserved afler 30 minmles ragvery periad al
TCWHT BempeTature.

*5ame a thinner usad For the coaling matenial.

5345 ‘Water Test

Afler o mimirmwm of 4 hours immersion o cither resh
waler of an sgooous solation. conlaining by weight} 1%
sppdiem chlonde. 1% sexlicm salfale, amd 1% sssdivm carbon-
ate, dhe cursd panct =hall exhibit no foss of adhesion. soften-
ing, '.hﬁnklinp. or blistering of the eeating film,

5.3.4.7 Stripping Test
See Appendix O

535 Pmoduction Tests on Pipe

Ay af the applicable prodsction kests in 354 nuay be
mmatide ot cuned coaling For gualily contmol purposcs.



APPENDIX A—METHOD OF DETERMINING VOLUME SOLIDS

Methiad:
1. Mix the malzrials as specified by the Sapplicr.
20 Allow miged coating matenal wostamd Tor tlees hours
an 0 o BEF (20 10 2TAC),
A, Dastermine the percent of solids by mass of the maxed
coalimg material by msthod ASTM T [644.
4. Beport dhe pereont of solids by weight of the miszd
cogling material on fhe basis of the average of ihrce
e el nations.
5. Ditermiine the specilic gravidy of the mizad coating by
the methed of ASTM D 1475
f, Select thice dbuimisuim lest panels, cach 15 o 24 in?
011 600 o 15,500 nana®) i area pet side, made of 00025 i,
064 )tk material,

A, Heal in circalating gir oven al 220 + $°F {115 25C)
togomestand weaght and i w8 desseaton i befween
WFF nnd 8F°F (2 1°C aed 37°C)

b Weagh aluminum pancls in the ic W 001 gram
BUCTIEALY.

a Weiak alueinum panels n donlled waer a0 W9F
21900 o g (O] gramm dccuracy

d. Replacs panels imoven ab 230 = 4°F 1105 £ 2°C)
for one hoar For drving. Ceol o between WFF and
B L2070 and 270 ) in desiceatr.

T. Conal pancls as seloal in Paragraph 3.3 with a poetion

of the materials prepared in Step 1ol this Appesdiz

5. Airdry cewre) panete 6 o 24 hoors at W o B0F (20 0

IV} at & maximom relative homidily of B0%. Place

carcilalng aar oden &t 23] = 4%F 05 2 2%0) Tor lime nec-

eradry B gshicyve constant waight,

W, Reweigh coaled panets in air and in distilled waler as

crutliced in Sleps b and f above.

ik Caleulare amd repor solume solxls poceitage wing

waes delerminedd nbove and as fofloas:

Aom sk of coated paned in pir less w:.:ighl: ol hure p.l.n.;:l
in &ir (gramsp

B = mass of coaied pane! in waler less welght of bare
panel in wiler [grans)

(A= B 5.0 1% Solids by Mass ) 1)
A

% Waol. Soluls=

Tenpressed as 8 decimal.

Miste: AN tzstes ime tncbe made moargpdicie and repomed s the aver
ape i came.



APPENDIX B—SALT SPRAY LABORATORY TEST

Mefechend: Repirting:

Cured panels shall ke seored 1o bare metal hefween diagoe- The test resalt shall he satefnciory if afler 31 minules of
nal commers by an X aonfiguralion nscribed on e cooted drying upcin remusve! Fromm fog and spray, the ooating achiit:
sichs of the tzst panel. The macribed side shall Tace the @il ni hlwering. ard nol mone than 00125 in. 03,2 mom) ol coalimg
siree The durntcm of the lead shall ke 38 hors can ke remivead inoany direction frem the area sammoureding

the seribe with a pull by <lear plastic tape.



APPENDIX C—STRIPPING TEST

The pane| hall be plaged on a flansurface with the soated
shde e A sharp hlads, held at appm:-:'m.uh."‘g,‘ fi1° b the sur-
face showdd be puzhed s that the biade has a tendency s 1R
the costing. The coating shall e be remuoved From the lesl

pancl in srips bob shall flake off, The Aakes whes mollsd
hetween the thumb apsd Forelimper shall ;.rtdlu:.r. p::u.:d.r.r:,
particles.



APPENDIX D—ADHESION LABORATORY TEST

Tn an area of the paned &t feast 2 in, (013 mm removed
fram an adge, nsing 2 pew sUTF razor blads, <ot the coating
thregh 8 the medal with 16 lines evenly spaced over one
inch. Then make 16 samilar cuts af B0° thresagh the previ-
ol mmade 16 cuts,

The cuttimgs will thus priaduce 225 sguares of osating
altached fo the metal, cach ahout s in (] Smmbonassde.

18

APply | 0. (25 ik wids Clear pasiic laps ts the drca.
Firmly press with the thumb rail sooas o :,.'i::ld i anilsm
oaor of comlact area. Bemowe the tape with 5 snapping
acin

Tnsgesct the squares tbus proshiced. Acesplancs s cmsti-
fuded by 1ifting of ne material other than caldings,



APPENDIX E—GAS BLISTERING LABORATORY TEST

The parc| dhall be placed in soitable pressuse squipmesl
Ulring dry nitrepen gas, bild the pressure within the equip-
ment fo [IMY psi = 100 psi (65 + 017 MPs). Continue tost as
T e

I, The temperature shall be adjasted 4o 77°F £ NFF

(19 600

I, The pressare shall be maintzined dunng 24 howats and
then released durieg o pered of nid ke than five
sacmids,

A The coaling shall be examancd within thros mames
frome the releass of [ressue Auny blister Tomned shall con-
sivtube a filane.



APPENDIX F—HYDRAULIC BLISTERING LABORATORY TEST

Tl panz| shall be placed in swialds ydesnls pressarizing I Mainiain 7T 2 39F (25 + 3000 the prossure squipnesl,
eqquipmenl. Tleing distil led waler satrated wilth calcimm e X Muimlnin st pressure for 24 houars,
bonate, immease the hydmudic pressure e 24000 + 560 psi 1. Cmickly rebaass presure.
(165 = 34 MPS). Conlinue as Tl lows: i, Dhserve pane? within 5 mmanodes. Any blsier lToosd

shall crnsties & failure



APPENDIX G—PINHOLE LABORATORY TEST

The coating appiicaton skall be made on preparsd plass
'|;|H|1|:Iw.' as deseribedd in 3% Examination of pancle shall ke
made = fisllomes:

2 Wer Film=Fiva mimies afier application of the rosting
matenal, an exammnabam [or pisiales inche flm sall be made
by e nanily hokding the pansl w g stromg Lght sournce, 5 i,
JHE mm from an illominated  BH-wai balb, Ano opagque
shield wr prevenl hzht iserlerence Lo ohservaban of the panel
bizing viewad shall sappom che pans] over & viewang shol The

21

vpagues shichl skall esiemd o minmam of & @, (130 nm)
arcaanid 81l sides of the ;um.-:l. Ary pinhole <hall consgine a
[ailur=.

b Cured Film—II' the coafting is dacceplabie an the wel stale
abwve, 1 shall be held an adddional 15 to 30 neinaics for aie
caring aesl then pllm.—.d im n circulaging warm gir oven al 130
fn IT5°F i o 78000 for a mimimuom 10 nuinetes. Ofserva
tion at the light soufce described above dhall be repedted. Aoy
pimhiole chall constitube & filure,
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