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EVALUCACION DE PROYECTOS

ing. Guillermo Castelianos Guzmén.

INTRODUCCION

El objctivo basico de todo cstudio econdmico de un proycclo -
es evaluarlo, es dccir, calificarlo para determinar éi es bucno omaloy -
compararlo con olros proyectos de acuerdo con una determinada escala de
valores a fin de establecer un orden de prelacion, Esta tarea exige pre--
cisar las "ventajas" y "desventajas" de la asignacidn de recursos a un -
fin dado. El problema tedrico de establecer cual es el criterio de evalua
cidn que se debe utilizar para establecer prelaciones no ha sido aGn re--
suelto en definitiva; sin embargo, se distinguen dos grupos principales: -
por un lado los patrones de comparacién de proyectos conforme al intcrés
del cmpresario privado y por el otro los que interesan a la comunidad en =
su conjunto y que se pueden llamar criterios sociales de evaluacidn.

Los capitulos en que podemos dividir el estudio de¢ un proyec-
to son:

ij  Estudin de Mercado, - Estudio de ia demanda de ios bicnes y -

servicios a gque cl proyecto sc reficre.




V1)

-

Declerminacion del tamafio y la localizacidn,., - Determinac:idn de

la capacidad de produccidn qu‘e ha de instalarse y de la locali-

wacidn de ia nueva vnidad productora,

Ingenieria del Proyecto. - Dcscripeidn iécnica del proysclo, in-
vestigaciones preluminarcs, eépecific:;cién de los equipos vy es-
iructuras, seleccidn de los procesos de elaboracidén, justifica--
cibn del grado de mecanizacildon adoptade, cantidad v calidad de
los insumos requeridos, etc.

Calculo de las Inversiones, ~ Cdlculo de las inversiones totales
en moneda nacional y exiranjera que el proyecto exige, conside
rando la inversibn en activos fijos y el capital de (rabajo o cir-
culante.

Presupuesto de gastos e ingresos anuales y organizacidon de los
datos para la evaluacibdn.- Escimacibn de los costos e ingresos

guc resultarian del funcionamiento de la emprega incluyendo en

forma ordenada aguelios antecedentes que puedan ser necasa--

rios para evaluar el proyecto: efectes sobre la balanza de pa-

gos, presupuestos y disponibilidad de ia mano de obra, eic,

cibn gara poder calificar el proyccto y comparario ¢oa oircs ga

ra determinar prelaciones,

O
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vil) Financiamienio. - Especificaciones dc las fuentes moaeclaries a
que se recurrird y las formas en que se proyecta canalizar los -
ircecursos financieros para llevar a cabo la iniciativa,

viin} Organizacidn y Ejecucion. - Solucidn de problemas relativas a -
la constitucion legal de Ja empresa y a la organizacidn para el

montaje y realizacion del proyecio.

CRUFIRTOS DL EVALUACION DE PROVYi.C'IOS

T.as difercncias sustantivas entre los criterios de cvaluacidbn se re—
fiercn a las difcrenies maneras de coasiderar, especificar y medir 1o que

cn cada caso se eniiende por recursos cmpleados y beneficios obienidos;

sin cmbargo, todo compuio de evaluacidn debe abordar los conceptos de

valoracidn, homogencidad y extensian.

Tla Valoracidn

Debido a la diferente naturalcza iisica de los bienes y scrvicios, L&
delerminacidon de su cuantia relativa para fines de evaluacidn se expresa
mediente un denominador comin, que ¢s la unidad menetarja. La vaiosa-~
cibn consiste en asignar precios a los bienes y servicios realacionados
con un proyectn, los cuales no siempre son los precios de mercedo ios -
represontativos, sino los que llamaremos precios sociales, que nc son =

rmés que los precios de mercado corregidos para fines de evaluacién.
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Homogeneidad

¢

Los c¢&lculos de evaluacidn abarcan toda la vida Gtil del proyecto, por

2]

ie gue nabra que operarse con valores moneiarios correspondienies a wan-

saccioncs realizadas en distintas fecnas. Para gue tales magriiudes sean

comparables, es necesaric hacer las homogéneas respecto &l tizmpo, util

zando »aca elio equivalencias financicras,

Extensidn

La realizaciébn de un proyecto Izrovo;a una serie de reacclones econd
micas ea cadena hacla atrds o "hacia el origen" y hacic adelante o “ha-
s el destino"” del mismo., El problema de la extensidn coasiste en con
siderar v cuantificar estas repercusiones econémicas del proyecio, den-
tro del criterio de evaluacidn adoptado.

En este aspecio, los criterios de evaluacibn se divi>den en cos gran-
des grupos, los que miden los efectos que corresponden sbic al proyecto
mismmo, que se llaman "electos directos" y los que tratan de medir tam-~
bitn los “cfcctos indirectos”, tanto en cuanto & recursos empleados, co-

mo a beneficios resultantes.

TiPOS DE COZFICIENTES DE EVALUACION

Las distintas formas de valorar, la posibilidad de wicluir ¢ no log =—
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de ov.iuacidn y quc se plantee la cucs:ion de cual de ellos serd més ~-

aaeccuado.

i. LA EVALUACION PARA EL EMPRESARIC Y LA EVALUACION SOCIAL

Una buena parte de las coniroversias registradas en torno a los crite-
rios de prioridad surgen indudablemente de la falte de una distiaeidn clara
del objetivo de la evaluacibdn ya gue depende de la entidad en favor de --
quien se¢ evalia, por lo que han surgido confusicnes al valerse de crite--
rios adecuados para seleccionar en funcitn de} interés indiwvidual y tratac
de¢ cpi.carlos a casos en que hay que nacerlo en funcidn del interés so--
cial.

Lstas consideraciones permiten establecer la primera gran distincion
enire los criterios de evaiuacion: por un iado, los que son Gtiles para la
comparacién enire los proyectos privados y por el otro, aguéllos que son
aplicables desde un punto de vista social, No hay probiemas conceptua-
les cn cuanto a lo que ¢l empresario privadc entiende por beneficios, ya -
gue su modvil iundamental es el de las utilidades, sea en términos absclu-
tos o por unidad de capital propio (Reatabilidad). Tampoco hay dudas .-
ore las formas de medicidn: cn cuanio a valoracidon le inlercsan los jwo --

cLon de miaicado y on cuanlo a exiension solo los beneficios v costos o, -

recion del proyecto, L problema s concepiual y priciicamante mas «aii=

cil en ¢l caso de la evaluacidn soclal.




Cabe sefalar que quienquiera gque sea el realizador o promoctor de un
proyeclo, pertenezca al sector piblico o al privado, deberd afrontar el pro
Llema del financilamiento, lo que hace siempre necesaria una evaluacidn a
precios de mercado. Ademds, aungue se determine la prelacion desde ol -
punto de visia social, muchos proyccios sc dejeran a la iniciativa priva--
da, y cn ese caso habrd que delemiinar si serdn atractivos o no para el --
cmpresario privado v cuales serian los incentivos que podrian desperiar —--

su inoords,

LA STLECCION ENTRE LOS CRITLRIOS "ARA EVALUAR

En términos generales puede afirmarse que si se trata de evaluar con
criterio\socm], lo que més imporia es el incremento del producto naclo~-
nal que se obtiene por unidad del complejo de recursos que se emplcan er
el proyecto. Todas las magnitudes se debieran valorar a precios sogciales
v habria que tomar en cuenta no sdlo 195 beneficios y recursos dicectamen
te relacionados con el proyecto, sino también los indirectos.

Sin embargo, cn muchos casos se prefiere medir la productwvidad detl

Y

recoursoe escaso, usando como denominador en el cociente de evaluacidn ol
capital, la mano de obra o las divisas invertidas; pero esia evaluacion -
puocae resullar incompleta, ya gue cl proceso de procdwceidn envuclve la -

utilizacibn corjunia de los factores que se complementaen ¢ iniegraa oo la

llamada funcién de producciodn,



de ov.luactdn y que se plantee la cucsiidn de cuel de cilos serd més ~-

adecuado,
i. LA EVALUACION PARA EL EMPRESARIO Y LA EVALUACION SOCIAL

Una bucna parte de las coniroversias registradas en torno a los crite-
rios dec prioridad suigen indudablcmente de la falla de una distincidon clara
acel objetivo de la evaluacidn ya que depende de la entidad en favor de --
quien se evalia, por lo que han surgido confusiones al valerse de crite--
rios adccuados para seleccionar en funcién del interés individual y trater
de apucarlos a casos en que hay que hacerlo en funcidn del interés so--
cial.

Estas considcraciones permiten establecer la primera gran distincion
enire los criterios de evaluacidon; por un lado, los que son Gtiles para la
comparacidn enire los proyectos privados y por €l otro, aquéllos gue son
aplicables desde un punto de vista social. No hay problemas concepiua-
les cn cuanto a 1o que el empresario privado entiende por benericios, ya -
que su mbdvil fundamental es el de las utilidades, sea en términos absolu-
tos o por unicad de capital propio (Rentabilidad)., Tampoco hay dudas so-
orc las formas de medicidbn: en cuanio a valoracidn le interesan 1os pro--
Ccron deomescado y on cuanto a exiension s0lo los bonoficios y cosios o=
recios del proyecto. Ll problemia es conceplual y praclicamente mas aiti-

cil en ¢l caso de ila evaluacién social.




Cabe senalar que quienquiera que sea el realizador o promotor ce un
proyecto, pertenczca al sector piblico o al privado, deperd afrontar el pro
Lleme del financiamiento, lo que hace siempre neccsaria una evaluacicén a
precios de mercado. Ademés, aunque sc determine la prelacidén desde ¢l -
punto de visia social, muchos proycctos se dejerdn a la iniciativa priva--
Ga, v en ¢sc caso habréd que determinar si scran atractivos ¢ no para el --
empresario privado y cuales serian los incentivos que podrian despertar --

SU Larés.,

LA SELECCION ENTRE LOS CRITERIOS aRA EVALUAR

Cn términos generales puede afirmarse que si se trata de evaluar con
g q

criterio social, lo que més importa es el incremento del producto nacio--

3

nal que se obtiene por unidad del complejo de recursos que se emplean e
el proyecto. Todas las magnitudes se debieran valorar a precios sociales
y habria que tomar en cuenta no sdlo los beneficios y recursos directamen
te relacionados con el proyecto, sino también los indirectos.

Sin embargo, en muchos casos se prefiere medir la productividad del
recurso escaso, usando como denominador en el cociente de evaluacion !

capilal, la mano de obra o las divisas invertidas; pero esia evaiuacidbn -

¢

puccce resultar incompleta, va que ¢l sxroceso de produccion envuclve la
utiiizecida conjunta de los faciores que se complementan e integran on la

llamada funcida de produccibn.
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L.a produccidn en una {aena agricola podria aumcntar porgue los oore-
ros aprovechan mejor su tiempo, porquce se les enirega mejor semiila o —
LOTGue se ponc a su disposicidn tractores y olras maquinas. Si se oamlten
todus estos {aciores y sdlo se mide la produccibn pos hombre, no serd po-
siblc establecer si se obtuvo un producco mayor con la misma swind de fac,
{oces, wno de los cuales rindid mds, o gracias al aumenio ae los recursos
CMpiCauds.

Sc pucden hacer planteamientos similares en cuantc a 1os boeaeiiclog ~
o cfcclos del proyecto cuantificados en el numerador del cociente, ioc cue
héce gue se presenten limitaciones pracilicas y conceptuales para reunis -
todos cstos efectos y sumarlos en unidades homogéneas. De ant gque se
propongan a veces coeficientes parciales para medir por separado los --
cfectos. A base de ellos se podrIaAobtener una idca de conjunto gue per-
mitiera determinar prelaciones, dando mayor poncderacion a aquel facor -
gue se considere més importante en un caso dado, aungue esia pondera—
cibn podria llegar a tener un grado de subjetividad del mismo orcaen que -

‘.

las apreciaciones indispensables para vencer las limitaciones gréactica

-

<]

cn la obitencidn de los datos necesarios para la evaluacibn integral.

FACTORES ECONOMICOS Y POLITICOS =N LA EVALUASION

Lag consideraciones de naturalcza politica, suelen desempoiar ua -

sapet wcelsivo en las pricridiydes de la inversion, Ademdés, hay wmuchos -
3

[t
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proyccto destinados a abasieccer servicios que no son materia de meccado
y cuya demanda no se expresa en términos monetarios, sino en peticiones
o gostiones de les grupos interesados; 'como los servicios de alcantarilla
do, ¢l alumbrado piblico, etc.

Convienc tencr presente que en las prioridades de inversiln pueden -
inlluir plantcamientos relacionados con la nece§idad ae dar mejor ¢ohesidn
soclal y administraliva a un pais.

De todo lo anlerior podria despreirderse que al final de cucntas, no -
son tun importantes los criierios econdmicos de evaluacidn ya que a la --
posire la cvaluacidn econdmica estd supeditada a un criterio pelitico y por
consiguiente no habrd justificacibén para esforzarse en una evaluacidn cul_
dadosa; sin embargo, la conclusidn correcta es la inversa. Si por razones
de orden politico, un proyecto A resulta preferible a otro B siendo que -
conforme a la evaluacidn econdbmica B es superior a A, es preciso cono-
cer el precio que se paga por ¢sa decisién politica; pcro ese precio sbdlo
se puede averiguar calculando los coeficientes econdmicos de preizcidn.

Por otra parte, no hay que caer en el exiremo de suponct gue todos -
los proyectos estardn sujetos a un analisis de tipo politico e¢speciiico, -
Dado un cierto marco de politica econdmica y realidad insiitwcionai, 1o -
mas probable es que la decisibn respecto a la mayoria de los provecios -
se Lo simplemente coaforme a un criterio econdmico e evaluacidn. La

mmpostancia de la evaluacidon econdmica e¢s pucs incudable,



ASTGNACTON DL VALORES

Procios de Mercado y Costos Socilales.,

El precio de mercado seria represcatativo del valor real de los pie--
nes y selvicios, si {uncionaran libremecatc las leyes de 12 oferta y la de-
manda, en coindiciones de competen‘cm: perfccta, ocupacidon plena de to--
dos los recursos v completa movilidad de los factores. Si por ianterleren-
clas, irabas o reglamcntaciones de cualquier orden nc sc¢ cumplen estas -
condiclones, el sistema de precios estard deformado. De ahl que sc con-
sidere necesario corregir los precios de marcado para owtener el llamado -
cosle social dc los factores.

Las modifiéaciones fundamentales que se han propuesto hacer los --
precios de mercado, se podrian agrupar en dos grandes tipos que no se ex
cluyen cntre si. Unas consisten en eliminar de dichos precios las wnflucn
clias dc impuestos y subsidios v las otras en emplear los llamados "costos
de oporiunidad". El costo de oportunidad de un recurso requerido por un -
proyccto, es el valor imputable a esie recurso, de lo que se dejoria de ~--

procacic en otra actividad en la que sc¢ poaria utilizar y de la que se l

(s

suslraciia para emplearlo ca ¢i proyccio.

Loroeas INDIRECTOS

Cada proyecto establece una caceéna Ge reacclones gue tendrd siom-

pre cloctos cuantitativos Ge amplio radio de aceibn. 35t se digpusiera -
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Gge un cuadro muy detallado de insumo-producto, cabria utilizario para es-
timar las consecuencias finales de la introduccidn de tal o cual alierocion
representada por un proyecto dado. Poro en la geneoralidad de los casos, -
no o conlard con lales cuadros. La alccrnadive cstd en vealizar algan ti-
po de astimaciones que alin no siendo pociectas, scan por 1o mcnos mae;o-
res que las que se obtiencn de consicecar sblo los ciccios direciou,

Lo cuantfla de 1os cleclos indaccios eon la evaluacidn social del pro--
vecto, tanto en cuanic a beneficics, como a recursos cmpieados, variaré
el ol tipo de proyecto de que sc trate. En general, 10s proyecios caes.
Linados a producir scrvicios bdsicos para la produccidn, se justificagén -
por sus clectos en el resto de la economia, més bien que por los resulta-
dos dei proyecto mismo. Consideraciones similares pueden ser también -

vélidas en cuanto al servicio de transjories.

LCjempio:

Consideremos dos ciudadcs A v i3, ‘@s cuales estan ligadas por un ~
camino pavimentado de 100 Km de leagicud, en el cual los automOviles cir
culaii a una velocidad media de 70 K/lir., los autobuses a €5 K/Br, v los
curarones a 60 K/Hr . El trénsito aciual es de 2 500 veniculos por dla,
de ton cuales ¢l 509% corresponde a aucombdviles, el 15% a aulobuses v ¢u

Yo restainle a canLones,

2
1%
w3

Se¢ pretende estudiar un proyecio carcetero entre los mismos punios -~

N

A v i, con mejores cspecificaciones ¥ més corto, con objoto de dismipwy

O
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ics cosios de transpoite. De acuerdo al proyccio, les automéviles podrén

circular por esté camino a una velocwdad media de 90 X/0Ir., los autob

(o}
%]
0
2]

o 85 KAlr, v los camicnes a 70 ¥/Tir.  La longitud de ¢sie camino serd do
70 Wy se espeora que aproximadanienic ¢l 40% doi transito se padrd wes-
viar dol camino antiguo al propuesto (dato obtenido con ayuda de esiudios
do ovs ,on vy destino).

Bl ardnsito en ol camino actual esia ereciendo a una tasa dol &% anual
v sc espora quce se mantenga hasta ¢l primer ano de operacidn de la obra,
a partir del cudl se esperan incrementos deol 10%, 12%, 13%, 1i%,
hasia volversc a ¢stabilizar a 8% anual.,

£l costo horario por vehiculo y operadores se ha estimado en $ 5,15 ~
para automdviles, $ 32.97 para autobuses y $ 32.97 para camiones y ¢l -~
costo de traccidn por vehiculo-kilomeiro sc ha estimado en $ 0.30 para -
automdviles, $ 0.54 para autohbuses y & 0,73 para camiones.

Los costos considerados son 1o, siguientes:

&

inversion $ 1 000 000/Km. a sealizar ¢ dos
anos, ea el primer ano 40% v en ol
segundo 60%.

Conservacion S 20 000/XKm/ano
Reconsirucsidn al aiio 9 $ 90 000/Km.
aeconstruccion al ano 16 $15C 000/Kin.
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Obntener la relacidn bencficios~costos del proyecios, consideranco -
como ventajas los ahorros en tiempo de recorrido y 1os ahorras en tracceidn
vor wmenor longitud que tendr@n los usuarios duranue un horvizonte cconbmi-

co de 20 anos de operacidn y consiar,ando una tasa de aciualizacidn del

Calend N P
Calciilo Qe <ol JO UNLIQLLO

Autombviies Autoouscs Camiones

Tiempo de recorrido

Camino aciual i.43 Hs, 1.54 Is. 1,67 Hs,

Ceamino propuesto .78 0.82 1.00

ANhLro 0.55 C. 72 O. G7
Longitud

Camino actual 160 Km. 100 K. 100 K.

Camino propuestc 70 75 70

Ahorro 30 30 30
Cos.0u

norasio por vehiculo y

operadores 6,15 32.597 32,57

De traccita por vehicu-

io=-kilometro .20 0,54 0.73

Compusicion del trdnsito G.50 0.15 0.35




Ahorro unitario anual por ticmpo

Aitoindviles 0.65 = 6.15 = 0.50 == 365 = § 729.55
Autobuses 0.72 x 32.97 = 06.i5 x 365 = 1 255,75
Camioncs 0.67 x 32.397 = 0.356 x 365 = noB821.45
Subtocal 4 846.75
Abore unitario anual por costos de wraceion
Aaron.oviles 30 x 0,30 = 0.50 x 365 = $§ 1 642,50
Aulabuses 30 x 0.54 x 0.15 =x G385 = 856.95
Ceniones 30 x 0.73 = 0,35 = 365 = 2 797,80
Subloial 5 327.%25
horro unitario anual $ 1C 174.00
Proyeccidn del Transito v Beneiicios
(en miles de pesos)
Ao Faclor Trénsito BeneliciLos
0] 1.00 1 6060 -
1 1.08 1 089 -- Eiapa ae construccidn
2 1,08 1 166 -
3 1.08 1 259 i2 &09 ler. afo de opcracidn
4 1.10 1 385 14 090
S 1.12 1 551 15 761
G 1,153 1 753 17 3355
7 i,11 1 945 L9 7646
8 1,09 2 120 21 569
g 1.08 2 290 23 294
10 1.08 2 473 25 158
it 1,08 2 671 27 17.
w2 L.08 2 885 295 344
i3 1,08 3 115 31 691
1la 1,08 3 364 34 2206
15 1.08 3 633 36 934
i6 l.08 3 924 39 921
17 1,08 4 238 43 117
i¢ 1,08 4 577 46 5¢6 .
i9 1.08 4 943 50 291
20 1,08 5 338 54 314
21 1,08 5 765 ST ool
22 i.08 G 226 63 343

A b - s ERUSE
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En lo que se refiere a costos se tendid:

Inversidn: $ 1 000 000/Km x 70 Xm = $ 70 000G 000
Ano 1 28 000 GO0 (40%)
Ao 2 42 000 000 (6C%,
Conscrvacidn anual $ 20 000 x 70 = 1 400 600
Reconstruceidn al ano 9 90 000 x 70 = 6 340 000
Reconstruce:on al aiio 16 150 000 x 70 = 18 300 000
Detorminacion de la celacion Loneiiclos—cosi0n
(Milcs do o non,
Afio  icclor BCheiicios Jenc..cios GOS0 Caonlos
Act. Ac.. Actualizados

0 1.00 -- - - ~-

1 .12 - - 28 (0G0 25 CO.

Z 1,25 -~ - 42 080 33 GGU

3 1.40 12 809 9 149 1 4300 1 000

" 1,57 14 090 & 974 1 4090 852

5 1.76 15 781 8 GL6 = 400 795

6 1.97 17 835 S 355 L40D 7.0

7 2,21 19 788 8 934 i 405 63

8 2.47 21 569 3 73% A 567

9 2.77 23 294 8 409 1 40678 503
10 3.10 25 158 8 115 1 400 451
11 3.48 27 171 7 507 £ 360 1 810
12 3.90 29 344 7 524 1400 359
13 4.36 31 691 7 2538 1 400 524
14 4,89 34 226 7 000 1 400 200
15 5.47 36 964 G 757 1 4¢0 250
16 6.13 39 921 6 vi2 1 400 229
17 .86 43 117 6 285 143090 ASE
18 7.69 46 566 6 055 10 50¢ 1 365
19 8.01 50 291 5 841 1 430 1¢2
24 9.64 54 314 S5 634 1 400 115
21 ~0.80 58 659 5 431 I 40 A
22 22010 ] 63 343 5 235 . 00 s

Suwas 147 701 £8 834
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Relacidon beneficios-costos =

pard
P
-2

N

701

RS ey

=”2.15 - {mayor que 1)
63 534 (mayor que 1)

—

[y}

5
;

~De’esto’se deduce que la obra es, conveniente, ya que la relacidn

es mayor que la unidadg; sin embargo, deboerd compararse con oiras obras -

para sawer su orden do prioridad.

o

Beneficio neto actualizado = 147 701 Q00-63 534 000 = $ 79 187 000

Por tanteos puede calcularse la tasa interna de retorno, varianco
la tasa de actualizacidn hasta lgualars 1o suma de beneficios actualizalos

suma de costos actualizados,
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CENTRO DE EDUCACION CONTINUA
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EVALUNCION DT UN PROVECTO AGROPLC ITARTO

M. en . Guillermo Jasréilanos G

El objetivo pdsico del provecio consisie en €. Q@5ariond agis
pocuario de la zona en beneficio directo de 1064 agricultores {36 prop.eia=—
ros y 1628 ejidatarics), pera lo cual se ulilizarian las aguas del rio "A",
regularvizando su régimen convenientemente.

La superficie bruta del provecte es de 14 732 ha, lLa infraes-
tructura vy los servicios existentes actualmente cerresponden a un incipien-

te nivel de desarrollo. Las principales actlividades econdémicas son le agii

o
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(&3
43
o
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G
o]
{r,
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cultura v la ganaderla con bajos niveles técnicos de evplot
doversilicacion., Il valor de la producceidn agropecuaria on 1971 s¢ cutimd

.5 millones de pesos, cn tanto gae el valor agregado ac coa produceida

o
M
&
et
<

fue de 4.2 millones de pesos. La poblacidHn en 1970 era de 4 338 personas,
2 %a ~

1us cuales praécticamente no cuentan con scrvicios piébiicos,
Se aefinieron y estudiaron diversas alieinaiivas, _icluyendo
uina sin owras de riego, y se hizo una comparacion de eilas o aavds de i~

2 B - A R b oaey 1
do la altomarivae oz consiruis ==

versos indicadores, habiéndose saleccio

p)

una presa ge aimacenamiento, para fomentar el desarrcliic agropecusi’o de
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1 -~ e - YN - - .-
L1 procramo agropocuaric 5¢ Raide en la implamacldén oo ua

i de culizvos que permitivd el aprovecharniento integratl ¢ iniCnosivo o
200 ha. nelas bajo riego gue comprende 2l proyeclo, 1as que coa cul-
t. os ropelidos ascienden a 15 500 ha. Los cultivos mas sigairicativos
s ¢l arroz con 8 500 ha (incluyendoe cl dcca repetida), las praderas con
3 4900 ha, forrajes de coric con I 000 ha {incluyando cultivos repelidos).
También se Droeoncn cultivos de grammeas, rutales y aorclalizas, Se --
proponz realizar la explotacién ganadera en las 3 400 ha. 3¢ praderas y
2nlas 5090 ha, de forrajes de corre. Se supuso un pericdo ce desarsoil
en loo voadimientos, alcanzando su escabilizacién en el décimogquinto

2o

afio de niciadas las obras, con un vaior anual de produccisdin ce 109,39

[&g]

[0}

millones de pesos, generando un valor agregado de 96 millones de pesos.
Las obras de ingenieria proyectadas consisten en una presa

de almacenamiento con 192 millones de metros clibicos de capacidad Giil

y 284.5 miliocnes de metros cGbicos de capacidad total hasta el NAME,

las redes de riego y drenaje necesarias y obras complementarias y de me-

joramiesnto social. La presa estd compuesta por una cortina de 49 m. ca

altura méxima sobre el fondo del cauce y 620 m, de loagitud en su co.ona,

de materiales graduados, dos obras de toma en tinel con compuertas ¢co—

lizantes para su control y excedencias con capacidad para descargar —m—-—-

«

¢

2 061 m3/scg al paso de la avenida méxima probable., Los sisicmas de
riego y dienaje comprenden dos canales principales, con longitud de 21.2
y 32.1 km, redes de distribucién formadas por un totai de 142 km de cang,

les revestidos y redes primarias de drenaje con extensidn de 50 kni.

O

O

O



Las obras complemeniarias consisten en ca:ficios puasa td.

3

olrcias del Distrito de Riego v casas para 1os canaleros, en ianio que

ias obras de mejoramiento sociai consisten en la consiruccain de 316 cu-

5as para awojar a los agitculiores de la zona v la rehanilitaciSs de < nosla

o ey

dos que se dolardn de servicios de agua potable v alcanmanilado, centrcs
ac celud, escucias, eic.

El presupuesto de las olwas proyec

esumaron ias cuotas gue deberdn pagar los

o)

243.3 wmisones de PEscs. 3

UBUAILOS para cubrir totalmente 1os costos e nmperacidén y conservac:in el

1

aisiuiio v los del programa de asisiencia técaica, resultanac dae = = ~ -
. i 3
$ 10.35/millar de m

Se verificd la factibilidad agroidgica del provec:o, v el pro-

5

gra.na ac construccién de las obras se esiudid a nivel cde {aciibiiidad,

concluylndose que el sistema puede quedar terminado i un plazo de

W
!
i

4

v medio.,

[}

anio!
Con ¢l objcte de actorminar la factibilidad cooudmica el .o
vecto se calcularen diversos indicaderes, entre 1os gue des.acan ia rela-
cién beneficio-costo vy la 1ass de rendimiento interno, definiindose aliter-
nativas de costo vy de tasas de zctualizacidn, Las principelos aliermonivas
de coslo el proyecto fueron las de incluir o exclaic los comespondienies o

N

las curas de mejoramiento de los poon.acos. ¥
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Tuvo 1.08 y 1.93 respectivamente uiilizando 12% de tasa du actuclizacidn,

Las tasas de rendimiento inierno resulteron de 18.94% v Z1.20% raspaciivg

mente. Los Indices obtenidos muesiran un cardcter favoranle, porlo gue




<l provecto resuta altameate recomendanle.,

La factikilidad financiera se analiza a nivel de parcela
acrizela; de unidad ganadera y del proyecto en su conjunto resulilando
c

~ue, desce ai punto de vista financiero, el proyvecto es factiblce.

Los concepios sociales que implica el provecio podldn

°

Ser rei3ualios swilsractoriamente a wravés Qe los programas propuasios

mismo v con el estudio defisiavy de la cenencia actual de la vie——

rra, 2or ofra parte, oxisie una favorable aceptacidén del proyecio que s

rd aefinitiva en la consecucidn de los cojwtivos del misao,

1.~ Costos

A cortinuacidn se presenidn los cosios estinados Ge

obra en millones de pesos:

TOTAL 249.3

le= P0I34 00.4
. {

Coruna y aigue 55.3

Araguias vy cbras de toma 13.4

Corae de control v excedencias 24.8

Gbra de desvio 8.9

2.~ CLRAS MARGEN DERECHA 5$3.0

Canal principal ) 12,3
Red de distribucién 13.3
Red de drenaje 6.9
Obras de mejoramiento social.~ poblados 20.1

Obras complementarias 3.3
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’ 1Y R Iy R h RN TTV DT =0 Ly’
3= QURAS MARGEN IZQUIEIDA 48,7
) . L1 s n H )
Caral principal 21.2
5 D9
Rad de Ch..;.lh.‘)ublé“ Ul
- - ~)
Rad go drengje 3.2
Y N e A Torda Qe o~ xr it 1E_ 7
UoraS Q8 meioramienls sociul . ~poo.auo0s v euils, Lied
IV g g ey e -‘l At g e e < o .
Wil s COMPLTmEniarius (VI
5 Flamy G oom o v Is ~
G- Traraios presgcicoas 17.3

S~ I ivanerio v cemino de acceso B0
5.~ OTACS 29,5
tudios y proyecio 4,4
Supervision (109%) 22.0
Indemuizaciones 3.1

.as inversiones wniciales para operacidn y consorvacidn so

esumaccon en $ 2.6 millones correspondicnies a equipo y maguinasia.

18

Los cargos anuales de operacion y conservaciéa £2 esiim

ronn wn $ 2.2 miliones. Por oira parte, los costos enuales ¢ amoriizagcion

A

umos de la maquinaria serfan de $ §.8 miliones, por lo que ol wortal

7 O

42}

para este cebro secia de § 3 mutlenes.

fmt

- J - s sl P TR R
En lo relative a las cuocias de eOus , & CONKIGSLar0n I8 ——

i

o]

cargos anvales por operacidn y conservacidn, hacicnde la suposicicn ae

s T~ - L ga oy - v 3 ~3 -1+ A N T el - SRR
que las hecléreas que se sienmbren ool aobie culuveo © Coi CULIivo gerennie
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GRTan Dagar una cuoia dobie que las hecidreas dedivwdas a un cultivo anual.

Las cuolas resultantes fueron las siguwontan:

Cultivos anuales: $ 155.96/na.

Culiivos perennes
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oo o we dar & los agricultores v por esic concep-

Cultivos anuales $ 50.40/ha

i
<
o
]

[se]
[

Cultivos terennes
De lo anterior se obtiene un total de:

Cultivos anuales $ 206.36/ha

Culiivos perennes 412.72

Se realizd tembién una csumacidéa de las cuotas «n calo <&
que se cohbrara por volumen. Aceptando que la eficiencia de concuccién:

sea del 35%, lo gue corresponde a la red dc canales revestidos propues-—

jo2)
(43
[ae]
O
L3
<
5
ot
i
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1

ta, el volumen total entregado en las tomas granja asciende

o Ala

nes de meiros capicos anuales. Dividiends enire esta cifira los impone de

los cosios anuales del distrito se obtieren las siguientes cuoias:

Por operacién y conservacién $ 7.82/millar de

Asistencia técnica ) 2,53

Suma 10,35

O
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III.~ Tustificacibéun técnica de la necesided do ciggo.
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En ¢l perloda seco, de novicembre a sabril, los val
duos ac tluvia mensual varien dezsde 1 nasta 51 mm. y se esiima gue e

luvie cprovechable en esce periodo es nula; en tanto que 1os Uscs con-—

-

sunitaves meaios durante estos maeses son allos, variaads g2 80 g ~=——-=—

272 miz. Porlo anterior, es necesario cunrii esa deficiencia moduanie el
[ieco. \

En los meses de maeye a ccwubre, las Luvies mensualzs va
rlenue 141 & 319 mim., pero en esios meses, la demanda ce los ouliivos
consiGerados es aun mayor variando de 158 a 317 mm. A excepcidn del

<

iizs da sepitiembre, en el resto de los meses la

Si se considera la liuvia aprovechable, destaca mas la ne-
cesiaad de riego va que los valores varfan de 61 a 134 mn, v resulan
Dastante inieriores a las demandas. .

IV.=- Adapiacidn v distr:bucidn da culiivos Trenuesios

o

Resuelio €l preblema de drenaje gque constiuve, ol lacws
que onomayor grado limita la utilizacidon de los sueles @oi proyecw

C 0o condsciones de tewporal cono de ricgo, 0405 L0S CLLLIVOS PICHLE Sl s

se adarptardn @ las condiciones climéticas v agroidgizas

A continuacidn se presentan las superiicies en hectireas

co.tshdevadas para cada cultivo.,
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2) Cultives
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V.= TENENCIA DE LA TTERRA

La superficic susceptikble de rieco asciende a 11 000 ha.

netas, las que se deberén distribuir de acucerde a la Ley Federal e

En total exicsten 36 propaiciacios privados a los que ze 183
asignars una superficie media de 20 ha, a cada una., Las 10 280 ha. --
resiailes serédn de régimen 2jical ea doude se colocarian a 1os 380 ¢
recioe con posesidn deilnitivea v a los 332 gjidatarios sin parcelacidn dg
finitiva que acthalmcnto radican en la zona. Se han considerado dotaw—

ciones de 10 ha. por ejidatario, por 1o que aun guedarian 3 169 ha. para

reaccmodar a los afectados por la zona del vaso de la presa.

VI.- Rendimienlos, precios vy costos.

En la estimacién de los rendimientos se tomaron & consi-

Geracidn las condiciones ecolbgicas de la regidn v los elementos {{51C05
v humanos existentes en la zona. En la elaboracién de los coslos udita-—

rics de los cultives propuestos se coasiderd el empleo de maguinacia, s

milic mejorada, fertilizantes e insccticidas ademés del valor de L& wano
de o.na necesaria en las labores de cultivo, de acuerdo con ics salarvics

PR g —— e 3 -~
L100005 TCgIonasis.

En el siguiente cuadro se presentan los rendimientos, pre-
3

clo3 vy costos unatericos de los cultivos propuestios, desie el alio de su

Fes e A Py PR SEN S S ~ » M
snplantacion hasta el undecimo ano en que se esiabilizon,
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Precio ANO A ANO 5 AND Lt
Saltive $/ton. ton/ha  $/ha., ton/ha. $/ha  ion/na $/ha.
RS
A LUV
Y 12590 2,0 1 503 5.0 1 603 5.0 1 502
Carahuale 1 GO0 1.5 1 5064 3,0 13064 3.0 1 3G4

~
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Chlle velde Z 290 0.0 2 144 5.0 2 1a4 15.6 2 44
Craiol 2 160 0.7 1 25. 1.9 1 251 1.5 L 451
Mavz 5446 1.6 1182 4.0 1 182 4.0 1 LUl
salz fOfLu;uLO o 50.0 - &0.0 - 5G.0 -
O
Jeroo fomrajero - 80,0 -~ 155,90 - 105.0 -
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Aguacate 2 450 - - .0 3 G24 14,0 5 785

Fooava 600 - - 20,0 3 655 20,0 O uiT
Yiiano 500 - - 26.0 2 150 20.0 2 180

VI[.~ Valores, costos v kern~ .cics de la produccidn, -

O

En base a los rendimientos, precios vy costos unitarios estiinacos y

a ias supecrficiaos de los cultivos propuestos, se calcularon 1os volimenes, Valo=-—



alcanzan su mé&ximo valor v su esta

ja produccién agri

bdizacidn dc rendi

l,x PRREEG I

cola §

WaOnLos a

Vel

IOWrACros v praderas no se

R R
adoeria v

[
o
o)

Lioars L@a T GOl ooograms ganaderd.
~  MILLONES DL LSS -
T VALORES COSTOS BINEFIOTOS
ALO Anuaics  Peorennes  Tetal Anuel  Peren, Totel Ao Pocen, Tobal
Lu.8 - 18.¢  10.4 - 10,4 B.& ~ 3.8
i 2.2 2.2 64.4 17 3.3 17.8 45.0 1.7 43,0
10 73.1 8.1 8l.1 17,2 1.4 13,7 55.85 6.6 Sd b
i 73.1 11.4 84.4 17,2 1.8 19.0 535.8 5.6 65.4

Programa Ganadero

La zona del nwroycecio presenta cou

dicionea favoralbies

RS I 1. 4y P . LIV : o mam ; | S T,
rrolic de la ganaderia, especiaimente la engorda de bovinos, las gus Lo o
T . -

¢ N -
AR I SEAD IS P

0l

zado con orbG, Aunque

T o~ 1 -
Ia explolacidn quc

i

Cs

lipo de g'anqdo UG ¢ Propoilc ¢s el e
la engorda do

SSOROICHoNa los in AID3G8 Jrnod.atos n

Tad™ e - - '3 T e
W GUTE Tdad > 200l Crd-
= ey T - SEVE R PR T S .
GQAGC AN DIASS 0 0d 2GUISIC 0N G Do

oy PP N

3 L..-Qu,

7y : 3 ok I G — e v cen ot 7 D T A
&sta tiene problemas en el abastecinmiento constante vy cogquwo e los novilios,
St Cen meg oy Ty T o - - TP R T, [P B,
vor io que la exwdlotacidn mes seguca ¢o la de cria v engoida Sombiurcna,
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La superficie de riego desrinada a 2408 rogrwma &5 ae & 950 na,
cunno do la gue se prepone Implantar el cwitivo de praderas en 3 400 ha v
¢l de foorajes de corie 2u ias 500 ha. resitantes, sienco estas cultivacas
son Meiz forrejero en veranc v sorgo fomrajeso en invierno.

De acuarde con las praciicas zooéenicas indispensabics que s
Iapwndrda, se cstlma un awnento diario de peso ae 0.5 ~g. en ¢l ganado
A3 Cngolad,

La unlded coondmice do exploiacion ¢ue sc propone es ae 100 ne,

o guc imntica la agrupacidn de pequelios propictarios vy ejidatarios en un

-

nimese ne mayer de 10.

Cada unidad estacia compuesia por 2.5 ha, para las instaiacioncs

conow decicanes, 85 ha. para el culiivo de las prademas v 12.5 na para

7

s
umen e Drogy

et

cuinzve uc malz y sorgo forrajerss. La relacién ente el vo

cién v la demanda anual por unidad animal determinan la capacidad de oo~

ca de la wunidad tipo, la cual a part 1r del cuarto aflo es ac 575 uaidadas ans

mal.
Las inversiones requeridas para las consirucciones, Cqu.n0 ¥ Cais.
do pora la instalacidn del pie de crla on los cinco primeros afios asciendon

a ‘7 503 \T)‘.0,00
La cxplotacidén ganadera consiste on la producceidn de cama prra
Daoto a trevés de la instalacidén de un vic do crfa. En los poaners:s 20w

I

e wsta instalacién; el pie de cria debe ser menor que el que podria sopor=
~ar la capacidad de carga, con el fin de tener disponibil

vara la engorda de novillos y obtener ua fiyjo de iagresos que permita & 1o

Fy
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criaderos cubrir sus gastos y obtener beneficios de la explotac

T.a venta de ganado en pie en la unidad tipo se inicia desdc el o

4
mear afio de instalacién con los novillos de engorda. En el seguado afio las
J

vontas estdn formadas por los noviiles de engorda y por las vacas de vien-—

. R - AP . oy fae A - A o tam e 1A e cay A o~
re que so desechan v @ partir del tercer =0ic se inicia la venca de croductes

del pie de crfa. En ol décinwo afio se ha estabilirado la exclotacisn des ple
de criaz ¥ ya no cs nécesario recurric a 1a engorda de novillos.

El precio cde la carnc en pic "a puerta de rancho™ se¢ esiima en ——=

$ 5.00 / kg. Alas vaguilias se les considera un valor adicional de w=wm—--—
de » 250.00 por estar cargadas v a los scmentales se les considera @i va-—

lorde $ 6 000,00 des restado servicio por 4 anos.
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1

1 valor de la producciédn una vez estabilizada la unidad janadcra

sciende a $ 637 650.00 anuales.

e

Los co

meros corresponden al costo de produccidn de las praderas. del maiz v del

Ut

s de produccién se dividen en Iijos y variables. Los pri

sorgo iomrejeros, ademdis de los costos de counservacidn v mantenimienio

de ias instalacicnes y del equipo. Los costos variables estdn fomados

4

por alimeatracidn supiementaria, programa sanitario, salario de los vegy 2—-—

05, adguisicién de novillos v compra de semeniales para repcsicién. LOs

R B -~

costos de produccidn se estabilizan a partir del Gdcimc QR0 8N == e - -

o)
(r')

.00 anuale

Lo~ - s
D oAV Do

Los beneiicios de la explotacién alcanzan su maximo veler en 2o

o

. e
> ©5T301ny e -

u

cuarto aho en $ 751 587.00 por la engorda de novillos v

-

A0 f
144 084,00 anuales a partir del dicimo aio, por 1o cue o) Remef mle e o

L%




Twoidrea resulia de § 4 440, 84 anualoes.

X.~ Neocesidades de mane do obra

o

|

=l total de jornadas-hombre cue se necesitardn con el plan ce cw

fives omueslio es e 4606 280, Aciualmonte re estima cuc se empiean

Consiaerandce ¢l salacio mnimo rural de § 17.00 diarics, el inciro=-
o en el valor de la ocupacidn serd de 5.6 mitiones de pesos, a parus
¢ la o apilizacidn de la produccidn.
onaa explotacion ganadera el valor de los salarios a los vaauesios

serd oL 2.4 millones de pesos a partir del cuacto afio de instaladas las uni-

[

dadce ganaderas. Actualmente se pagan §.3 millenes de pescs, por ic gue

Iy

'

el treromento seréd de 2.1 millones de pesos,

Xi,- YACTIZILIDAD ECONCMICA

Los indicadores utilizados para determinar la ifactibilidad
econdimica del provecto son: incremeato en el valor agregado, relacidn oro-
ducio/ca pilal y ccupacidn/capital, la relacidn henelficic/costo v ia wasa in
terna de cendimiento.

a) V='or agregado.~

El incremento del valor agregado se ebtuve a partr de ia cifcres
1a del valer agregado en la etapa de eswabilizacidn de la produccidn furura
vy ¢l corespondiente a la produccidn aciual.

El valor agregado se obtuvo a costo de factores, ya gue sc han

O
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deduc.do los insumos agropecuarios, censiderdndose tnicamente

bra, los imouestes e interescs v las utilidades oruras. 10 va-

ior del incremento resulta ser ae 91.9 millones de pesos, gue 35 21.9 ve-
cos mayor que el valor actual.,
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Los costos anuales cguivaleaies resuliaron a2 189.5 vy 23.3 oo
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ST freyodto celacionade con 10s Cosios anuoics eculvalentes de la inver— Q

5a00 vy iewulian valores ae 0.39 v 0.33 oura las dos alternativas conside-

radas . Latos Indices son bhajos, debido al abundante empleo actuel de
Mano de olra quz existe en ia zona v al bsio selario minimo de la rogidn.

D .- e '

CHRelacidn Beaeticio /costo

os velores obtemidos para las Gos alteitativas [ueroa de 1.93 v
L. 68 que o estiman muy favorables para .a realizac:dn del proyecto.

Con el iin de toner un amplio margen de seqgunidad en los resule. -
GCs, SO

tos ce produccidédn asi como ios de cperacidn Yy conservacion suirieran un Sn-

-

%, permaneciendo lo demds sin modificaciones., Los valc cs Q

Tt
N

cremento Jdai 1
obtenidos fueron de 1.70 y 1.48
wos valeres del beneficio neto actualizado resuliaron de 180,11 v

151.0 millones de pesos para las alternativas seieccionadas.

3ENETFICI OGS ¢ O s 4 "Q“'D“

- o -;’T‘u - SEY T S A e
ANO 2G. GAN. TOT. ACT. CONST. én: FRUT .CPERAC. EXT. OI. &0

L - ~ - - 11,6 = - - - 1IL0 L
2 - - - - 45,4 = - - - 43,0 000%
3 - - - - 104.6 - - - - 1L 0 T
4 5,0 - 5.0 3,2 52,4 -~ - 1.5 0.5 &4.- 2..:
5 17,1 7.6 24,7 14,0 =~ 11,2 1, 3.0 .00 7.2 ST
5 306.9  22.86 53.3 27.1 = 10,2 0.4 3.0 1.0 14,7 .
7 43,1 25.6 68.7 3l.1 - 5.0 J.- L0 1.0 10.3 0 L7
2 53'C 29,6 82.5 33.4 - 4,5 0.1 3.0 1.0 8.7 3.%
g 50.1 25,8 83.9 30.3 - 2.3 0.1 3.0 1.0
0 58,8 22,4 81.3 26,2 - - - 5.0 1.0 .0 :.-()
'1 59,5 18,6 78.2 22,5 - - - 3.0 1,0 2.0 ln
12 06001 15,2  75.3 19.3 = - = 3.0 1.0 4.0 ..u
13 606.7 15.8 76.6 17,6 = - - 3.0 1.6 4.0 0.3
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3G 28t A4 R768.1 20918 i19.2 - - - 1IR3 R 1= 7 T
. " 3 . 5 o IR O ¢ o 1aps
29085.3 894,11 53879.4 74,4 212.7 34,3 3.1 152.6 48,4 431.95 194
1T R OA
S AN 3744 -
b o~ A Le "y w=n G
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Q) Tasa ge vendimiento interno
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ron de 21,4% para la alternetiva a2 ne considerar i
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S COS{Us GE& 108 *,Ou“‘..Ob v

G.549% para la otra alternativa.

Ri.- PACTIBILTDAD FINANCITRA .

v

O ) El cosic total de las okras asciende a $ 252.4 milloass & in-

ertir enn 3afios y medio, de los que 11.7 cocrecponden &l primer ado, 63.9

-

. &l secgunco, 119.06 al tercero y 60.2 a los primeros ¢ meses cel cuario ano.

Los requerimientos de financiamiento agropecuaric se esulma=
rou con base en las necesidades del pregrama v en las medalidades de opesa
cidn e ias instituciones ¢iiciales de crédito.

Ci financiamiento se ha separado en crédilos de avio vy reiac-
cionarios, éstimdndose i0s recursos bancerios y su recuperacidn iniciindose

TG ; : s Y iy Al A e J e A, P I B
al iguat ¢ue el funcionamicnio del distrito en el segundo scmesle ceu o,

T e Ay S s ol 0L A B o o B 5 4
O nadero, estan calculados para financiav el V0% de 1os COSCS Qe ProLUSiien.




o~ P PPN 4 I47 1 5C Ay e N
COlt tasa do 1nrard s gel 12% soure satdcs insoludios.

NECESIDADES RECUYERACIONES ACUMULADNE
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15 13.3 289.1 289,1 53.1 342,02

tambi&n un anélisis financiero a aivel de pacce-

Se realizd

ol

la agricola de 10 ha, considerando que en ella se pract’can los culiivos

.



roprasontativos del programat Los 1ugresos estimados so calculan ac ios
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Tnoel caso ae le uuidad ganaaera dz 100 La se connidera

g - L2 T oA - B - — Lpnymrrysy me mram o s
inteorada por 10 parcelas ¢jidaies. Lo {nGroscs osian fonnauds por las
. 5 R J Ty e o e 3 o P U ST ..
VENLAS d€«(Qanadl y por cl valor ¢2 o mano de cohra GUC 3R0L.SMaln g a2l

rlo.acion v 1los egrescs estarian consiituidos por los costos dz produs-
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c16n, intereses, amortizacida de créditos, seguro ayricola v pecueario,
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umo fameiar, cuotas de aguz y amortizacidn de las chras. Los szal~
dos dicponibles presentan resuitados positivos c¢on una clara tendencia

ascen leiiic que demuestra su factibilidad financie

o
o

Finalmente respecto a la cueria de fvenies v uscs de fondos

del provecto en su conjunto indican que los saldos son nulos en los res

T

simercs anos y a partic del cuarto afic s¢ v.=nen saldos positives que pa—
ra ¢l octavo afio son cel orden de las inversiones toiales en el gproves.o v
pace ol déeimosexto ascienden a 740.2 nullones de pesos, fo guo inawa

la solveacia financiera del proyecto.
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” CONCLUSION

Por Lo anterlormente inaicado, la conclusién principal de este estu~

i
ES

dio es que el proyecto resuita altamonte recomendabie,
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8.

{Qué 1le pareciéfei ambiente del Centro de Educacién Continua?

Muy agradabie[ ] Agradable ] - Desagradable [ |

Medios de comunicacién por el que se enteré del curso:

PerifHdico Periédicb Folleto del

Excélsior [:] Novedades [:j Curso [:]
Carrtel Radio Comunicacién .
mensual E:] Universidad[:j carta,teléfo E:J

no,verbal,etc.

Medio de transporte utilizado para venir al Palacio de Mineria:

Automdvil Metro Otro medio
particular [:J [ij [:]

¢

(Qué cambios haria usted en el programa para tratar de perfeccio
nar el curso?

iRecomendaria el curso a otras personas? si[] No []

iQué curso le gustaria que ofreciera el Centro de Educacidén Conti
nua?

(Qué servicios desearia que tuviese el CEC para los asistentes a

Cursos?

Otras sugestiones:
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Foreword

7*HE nced for a national code tor pressure piping became increasingly evident from 1915 to

1925, To meet this need, the American Standards Association imitiated project B31 in Maich
1926, ut \he request of The American Society of Mechamical Engineers and with that socicty the
sole adminisirative spousor. Because of the wide tield inveived, Scctional Committee B31 was
composed of representatives of seme 40 different engineermy socicnies. industries. governmeans
burcaus, institutes, and trade associations. After several years work, the fust edition was pablished
in 1935 4s an Amecrican Tentative Stand.ud Code for Pressure Pining

In onder o keep the code abreast of current developments in pipiug design, weldmg, stress
corpurations, new dianensional and material standards and specsfications and mercases in the
severity of szrvice cenditions, revisions, supplements and new editions of the code were pubisshed
as follows:

B31.1 -~ 1942 Amernican Standard Code for Pressure Piping

1942 Procedure cstablished for handling interpreration of code requirements
B31.Ja—- 1944 Suppicment 1
B31.1b— 1947 Supplement 2
B31.1 — 1951 American Standaid Code for Pressure Piping
D31.0a— 1953 Supplement 1 to B31.1 -1951
B31.1 - 1955 American Standard Code for Pressure Piping

In 1952 a new scetion of the code was published to cover Gas Transmission and Distribution
Piping Systems. In 1955 after a review by B31 Executive and Seciional Committees, a decision was
made to «develop and publish other indusiry sections as separate code documents of the American
Standard Code for Pressure Piping,

The first edition ef Petroleum Refinery Piping was Pubhished 25 ASA B31.3-1959, superseding
Section 3 of B31.1-1955. This new Secction was revised in 1962 and published as B31.3-1962. It
was revised again in 1966 and pubhshed as ASA B31.3-1966

In 1547, the Amecrican Standards Assoctation was reconstituted aad reorganized, and 1ts name
was changed to United States of America Standaids Institute, In 1969, the {nstitute changed its
name to American National Standards institute, and the sectional commictees were named
standards committecs.

Foilowing approval by the Standards Commitice and the secretariat, this revision was approved
by the American National Standards Institute on March 20, 1973 and designated ANS! 331.3-1973.




American National Standards Committee

Code for Pressure Piping

(Committee Listings as of August 1971)

OFFICERS
E. C. Pandorf, Chairman
‘j. A, Casucr, Vice Chairman P. L. Daley, Vice Chairman

Manuel Guuierrez, Secretary

COMMITTEE MEMBERS

AIR-CONDITIONING AND REFRIGERATING INSTITUTE

R. L. Jones, jr., Carnier Ar-Condittonimg Company, Syracuse, New York

F. J. Reed, Alternate, Air-Condittoning & Refrigerating Institute, Athngton, Virginia
ALLOY CASTING INSTITUTE

J. W. Juppenlatz, Quaker Alloy Casuing Company, Myerstown, Peansylvania

L. A..Schocffcr, Alternate, Alloy Castmg Insutute, Garden City, New York
ALUMINUM ASSOCIATION, THE

E. T Wanderer, The Alumimnuin Company of America, New Kensington, Pennsylvania

W. G. Snyder, Alternate, Reynolds Mctals Company, Richmond, Virginia
AMERICAN BOILER MANUI'ACTURERS ASSOCIATION

B. J. Round, Combustion Engincening, Inc., Windsor, Connecticut
AMERICAN BUREAU OF SHIPPING

A. W, Cossaboom, American Burcau of Shipping, New York, New York

AMERICAN GAS ASSOCIATION, INC,
L. L. Elder, Columbia Gas System Service Corporation, Columbus, Ohio
A. J. Shoup, Texas Eastern Transmission Corporation, Shreveport, Louisiana

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
W. C. Carnell, United Engtnecring and Constructors, Inc., Philadelphia, Pennsylvana
R. J. Sarraf, Alternate, Rockweil Manufacturing Company, Pittsburgh, Pa.

AMERICAN INSTITUTE OF MINING, METALLURGICAL AND PETROLEUM ENGINEERS

H. S. Blumberg, New York, Ncw York
E. A. Jonas, Bethlchem Steel Company, Bethlehem, Pennsylvania

AMERICAN INSURANCE ASSOCIATION
R. E. Hubbel, Employers-Commercial Union Co., Boston, Massachusetts

AMERICAN IRON AND STEEL INSTITUTE i
P. L. Daley, United States Steel Corporation, Pittsburgh, Pennsylvania
W. M. Neckerman, Jr., Republic Steet Corporation, Cleveland, Ohio
J. H. Timmers, jr., Armco Steel Corporation, Middletown, Ohio
AMERICAN PETROLEUM INSTITUTE
F. B. Callanen, Mobil Rescarch and Development Corp., Princeton, New Jersey
O. W, Heyden, Shell Pipe Line Corporation, Houston, Teaas
G. V. Rohleder, Mapeo Inc., Tuisa, Oklahoma
R. L. Jones, Alternate, American Petroleum institute, Washington, D.C.
J. E. Ubben, Alternate, American Petrolcum Institute, Dallas, Texas

AMERICAN SOCIETY FOR TESTING AND MATERIJALS
W. E. Coleman, Republic Steel Corporation, Youngstown, Ohio

iv
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Standards Conrattes

AMEKICAN SOCIETY OF CIVIL ENGINEERS
.. V. Hung, Colorado Sprieg,, Colovdo
Jo W Pearee, Toups Engineeting, Inc,, Santa Ana, Calitornia

AMLURICAN SOCIETY O HEATING, REFRIGLRATING, AND AIR-CONDITIONING ENGINEERS
J. L. Dazler, Borp-Warner Corp., York, Pennsylvania
M. AL LaCourte, Alternate, Amertaan Socicty of Haating, Relnigerating and Awr-Condizisning Eryineers,
New Verh, New York

AMURICAN SOCIFTY OF MECHANICAL ENGINLERS, THE
J. AL Cusner, Tae Youngstown Sheet and Tube Company, Youngstown, Ohie
C Pandort, The Conanmatd COusand Fleatne Company, Cinawrnaty, Ohio
-7 Phnsccom, Convohdated Edison Company of New York, New Yok, New York
J. Razic Babeock o Wilcon, Baaver Falls, Pennsylvanta

o’ m

"

s OO Vaw, Commonweadih Accaciates, bie, Jackson, Michigan

[
™

AMUIICAN WELDING SOUIETY
1AL Sosun, Pipe Engineceing & Design, Jenkintown, Peansy lvania
BB, Gwen, Alternace, Columbia Sas System, Service Corp., Columbus, Ol
SSOCHATION CHIEF BOILLR AND PRESSURE VESSEL INST'ECTORS (CANADA)
A [ Rees {Liatson), Depatiment ot Labour, Edmonton, Aloeera, Canada

CAST IRON PIPE RESFARCH ASSOCIATION
C. A. Hennichson, United States Pipe and Foundry Co., Birnningham, Alabama
W iE Smiath, Cast fron Pipe Rescarch Assocunion, Qak Brook, ilhnois
T. D Hedines, James B Clow & Sons, Inc. Coshocton, Ohio
COMPRALSSED GAS ASSOCIATION, INC.
F. J. Heller, Philhips Petrolcem Company, Bardesvitle, Oklahoms
E. A. Olsen, Alternate, Compressed Gas Association, New Yaork New Yerk
COPPLR DEVELOPMENT ASSOCIATION, INC,
Arthur Cohen, Copper Development Association, Inc., New York, New York
ELECTRIC LIGHT & POWER GROUP
H. C. Warden, Public Service Electiig and Gas Co., Newark, New fersey
G. E. Lien, Amcricon Electric Pawer Service Corporation, New York, New Yark
R. W. Foster, Alternate, Commonwealth Assodiates, Jackson, Michigan
G. A, Olson, Altcraate, Edison Electric Institute, New York, New York

FEDLAIAL POWER COMMISSION
L. W. Mcndonsa, Burcau of Natural Gas, Federal Power Comnussion, Washington, D.C.b

FLUID CONTROI S INSTITUTE
Milton Hilmer, darco Company, Allentown, Pennsylvama

HYDRAULIC INSTITUTE
W. £. Osborne, Goulds Pumnps, Incorporated, Seneca Falls, New York

INTERNATIONAL DISTRICT HEATING ASSOCIATION
1. A, Banyash, The Dewroit Edison Cornpany, Detrow, Michigan

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY
D. K. Greenwald, Ladish Company  Cudahv, Wisconsin
R. V. Warrick, Manufsceurers Standacdizatran Societv of the Valve 2ad Futings Industry, Arhingicn, Virgiau

MANUFACTURING CHEMISTS ASSOCIATION
W. . Canhani, Mounsanto Company, St. Louss, Missoun

MECHANICAL CONTRACTORS ASSOCIATION OF AMERICA
P AL Baurguin, Wolff & Municr, Incorporated, New York, New York
Howard Tompkins, Rowland Tompkins Corporation, Hawthorne, New York
J. R. Monble, Alternate, Mechanical Contzctors Association of Amerca, Washingtan, D.C

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLING CONTRACTORS
j. H. Sochmlen. Sochnlen Piptey Corspany ., Louisuiile, Ohio




Standaids Commuitree

NATIONAL ASSOCIATION OF REGULATORY UTILITY COMMISSIONERS
F. J. Riordan, New tiampshire Pasiic Unhities Comnussion, Concord, New Hampshire

NATIONAL AUTOMATIC SPRINKLER AND FIRE CONTROL ASSOCIATION, INC.
J. R, Welshman, Grinnell Company, Inc., Providence, Rhodze Island

NATIONAL ELECTRICAL MANUF ACTURERS ASSOCIATION
H. F, Reid, The Teledyne McKay Company, Pittsburgh, Pernsylvania
R. L, Jackson, Gencral Eleetric Comnpany, Schenectady, New York
J. J. Kark, Alternate, National Electrical Manufacturers Assoc., New York, New York

NATIONAL FIRE PROTECTION ASSOCIATION

W. L. Wails, National Fire Protection Association, Boston, Massachusetts
M. E. Woodworth, National Fire Protect'on Assocuation, Boston, Massachusetts

NATIONAL FLU!D POWER ASSOCIATION
H. j. Zilske, Bellows-Valvair, Satem, Ohio

NATIONAL SAFETY COUNCIL

R. M. Neary, Union Carbide Corporation, Tarrytown, New York
L. G. Matthews, Alternate, Unwon Carbide Corporation, Tarrytown, New York

NEW ENGLAND WATER WORKS ASSOCIATION
J. A. Murphy, Whitman & Howard, Inc.. Boston, Massachusetts

PIPE FABRICATION INSTITUTE
A. B. Donkersley, ITT Grinnell industral Piping, Inc., Providence, Rhode Island

SOCILTY OF OHIO SAFETY ENGINEERS
W. E. Coleman, Repubhc Steel Corporation, Youngstown, Ohio

SOCIETY OF PLASTICS ENGINEERS, INC.

F. W. Reinhurt, Silver Spring, Maryland

C. C. Campbell, Alternate, Socicty of Plastics Engineers, Inc., Greenwich, Connecticut
STEEL FUUNDERS’ SOCIETY OF AMERICA
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PETROLEUM REFINERY PIPING

introduction

*  The Code for Pressure Piping (ANSI B31) con-

sists of a number of Sections, which collectively
consttute the Code. Hereinafter in this Introduction
and m the teat of this Code Sccron B31.3. when the
woird “Code” is used without idenufication to an-
other specific Code Section, it means this Code
Section.

The Code for Pressure Piping sets forth engi-
neering  requirements deened  necessary  for safe
design and construction of piping systems. While
salety s the basic consideration of thus Code, this
factor alone will not necessarily govern the final
specifications for any pressure piping system. The
designer 1s cautioned that the Code is not a design
handbook. The Code does not do away with the
need  for the engincer or competent cngincering
judpment.

The Code contains basic eefcrence data and
formulas necessay for design. It is intended to state
these requirements in terms of basic design principles
to the fullest possible extent, supplemented with
specific requirements where necessary to obtan uni-
forin interpretation of prinaiple. {t contains prohibi-
tions in areas where practices or designs are known to
be unsafe. In other areas the code contains warnings
or *‘flags” where caution is known to be necessary,
but where it was considered that a direct prohibition
would be unwise.

The Codec includes:

(1) matenal specifications and component stand-
ards which have been accepted for Code usage.

(2) the designauon of proper dimensional stand-
ards for the elements comprising piping systems.

(3) requirements for the design of component
parts and assembled units, including necessary pipe
supporting clements.

(4) requircments for the evaluation and limita-
tion of stresses, reactions, and movements associated
with pressure, temperature, and external forces.

(5) requirements for the fabrication, assembly,
and erection of piping systcms.

(6) requirements for testing and inspecting of
clements before assembly or erection and of the com-
pleted systems aftér crection.

The components of piping systems should, as far as
practicable, comply with che Specitfications and Stand-

ards listed in the Code. Compliance wath this Code re-
quires that fundamental principles be followea
that matenials or practices not specifically appro..é
under this Code, but which are not prohibited by .2
Code, be qualified for use as set forth in the applica-
ble chapters of the Code.

The specific design requirements of the Cod:
usually revolve around a simphificd engincering ap-
proach to a subject. It 1s intended thar a desizner
capable of applying mere comnplete and rizorous
analysis to special or ususual problems shall have
latitude in the development of such designs and the
cvaluation of complex or combined stresses. In sucl
cascs the designer is responsibic for demonstrauny the
validity of his approach.

This Code shall not be retroactive, or construed as
applying to piping systems ciceted before the dute of
issuance, After code revisions are approved by ANSI
they may be used by agreement between contraciny
partics beginning wath the date of 1ssuance shown on
the document title page. Revisions become mandators
as minimum requirements six months after date o:
issuance except for piping installations or components
contracted for or under construction prior to the end
of the six month peniod.

Manufacturers and uscrs of piping are cautionec
against making use of revisions and cases that are iess
restrictive than former requirements without hawing
assurance that they have been accepted by the
proper authorities in the jurisdiction where the piping
is to be installed.

Attention of users of the Code is directed to :he
fact that the numbering of the Divisions and the mate-
nal thercunder may not be consecutive. Such discon-
tinuity 1s recognized. 1t 1s not the result of editornal os
printing errors. An attempt has been made, insotar as
possible, to follow a uniform outline in the vanous
Scctions. Due to the fact that the compicte outline
may cover phases not applicable to a particular Sze-
tion, the Code has been prepared with gaps in the
numbering. It is believed that in this way, cro:s
referencing between Sections 1s made casier and use
of the Code is facilitated since the same subject. 12
general, appears under the same nuraber and suo-
number in all sections.

The Code 1s under the direction of the American
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Nationai Standards Committee B31, organized under
the procedures of the Ammencan National Standards
Institute, Inc., and 15 under the administrative sponsor-
ship of The American Society of Mecharical Engineers.

The Committee 1s a continung one and 15 organ-
iced to keep the Code up to date in context and in
step with the developments in matenials, construction,
and usage. Revisions are issued periodically, New
edinons arc pubbshed at thiee to tour year intervals
depending on conditions,

The Standards Committee B31 has established an
orderly procediue to consider tequests tor interpreta-
tions and revisions of Code requirenients, In oider to
iccetve coasideration, inquuies shall be in writing

Xl

énd must glVC l‘u‘{; P«lrtlcll:drs.

When an approved reply to an nguiry involes a
change in Code requirements, the ruling 15 made
public through the 1ssuance of a ““Case.” This s p ab-
ished in Mechanical Engineering. A “Case Interpreta-
tion and Rewvision” scrvice is maintained for the
benefit of all whe use the Code. Suggestions for re-
vistons may originate within the Committee 1tseif or
from 1nyone outaude the Commuttee.

All requests for interpretations or suggesitons for
revisions should be addressed (o the Secretary, Stand.
ards Commttee B31. in care of The Ameorcan

Society of Mechanical Enginecrs, United Engincerng”

Cenier, 345 East 47th Street. New Yok, NY. 10917,




1973 REVISION NOTES

These revision notes outline only the more important changes included in this cdition. Also, changes which
are strictly editorial (i.e. involving no change in the requirement) arc not included. For complete details of
all changes, including those listed below, a comparison with the 1966 cdition of this Gode is required,

lec
Reference Revision
300.2 Alddcd definttions of:
Solution Anncaling
Gas Metal-Arc Welding
Gas Tungsten-Arc Welding
Spuai-Welded Pipe
Quench Aging
Tungsten Electrodes
300.2 Revised definmtions of:
Base Mctal
Enginecring Design
Heat Affected Zone
Inert-Gas Arc Welding
Oxygen Cutting
Oxygen Gouging
Electric Fusion Welded Pipe
Prcheating
Reinforcement of Weld
Undercut
Welder
Welding Procedure
201 Gencral revision
302 Gencral revision, including changes to the bases for allowable stresses to put them on the
same basis as ASME Section VIl Dwision 2 at all temperatures, thus eliminating
previous distinctions in stress bases for ferrous and non-ferrous materials. In the 1966
edition, they were on the same basis as Section VIII Division 1, except that ferrous
metals were higher below 650F. '
304.3 General revisions for clarification of branch connection requirements.
304.3.3(g) Added extruded outlet header design criteria,
304.3.30) Clarificd use of ribs and gussets,
304.4 Genceral revision ‘
304.7 Clarificd acceptance criteria for non-standard components.
305.2.1 Removed service limits of API SLX
306.3 Dcicted
308.3 Clarified requirements for joints invalving cast iron flanges,
308.5.4 Clarificd requirements for joints involving cast iron flanges
308.5.5 Added requirements for depth of tapped holes.
319 General revision, including the following:

319.3.1A{Table)
319.3.1B(Table)
319.3.2B(Table)
319.3.6 (Table)

319.4.1 7
319.4.4

Corrected data for 25 Cr 20 Ni” and “*3% Nickel" and adds data for *Ni-Fe-Cr”.

Corrected data for “25 Cr 20 Ni” and ““3% Nickel”" and adds data for “Ni-Fe-Cr".

Corrected data for “aluminum” and “copper-nickel”

Reviscd to include both inplane and outplane stresses. Expands to include extruded welding
tee welding contour insert and branch welding fitting.

Addcd simplified tlexibility formula.

Revised flexibility formulas to include both inplane and ov..plane stresses.

xiii



1973 REVISION NOTES (cont'd)

Code
Reference Revision
322.6 Chanped “disposal” to “zelief".
323 Geueral revision,
326 . Genceral revision, .
3zv.2.2 Ch.nged entenia for use of backhing rings
327.4 Added Figures 327401 A through 327.4.1L shewing defects in buit welds,
Clanped notations in Fuares 327.4.4C and 327.4.6D '
327.4.2 Added lmutanion on excess roni peactration
327.4.7 Added reguirement tor welder®s idusufication symbol !
327.5.2 Descitbed baws for awrgument of P-nu.nbers
327.5.6 Changed requirements foc renewal «f welder's performance qualificztion
3242 Added requirement for temperature of bending
320.3 Requared heat treatinent ifter bending for specific conditions
330.1 Added requirement fou temperature of lorming
330.2 Require heat treatment after forming (or specific conditions
3311, Allows alternare heat treatment based on engineetring analysis
st 2 Estebliches recommended preheat temperatures
331.3 Establishes mandatory heat treat requirements
33132 Modthies purpose of hardness testing and requires specific amount of testing
331.3.3 Establishes heat treat for dissumidar welds
331.3.6 Summarized thickness criteria for heat treat requirements.
335.2 Changed title to ““Bolted Flanged Joints.”
335.2.1 Added requirement for use of a single gasket.
335.2.4 Added B16.5 bolting is adequate prov:ded the lack of complete thread engagement is not
more than one thicad in any nut,
336.5 Gencral reviston
337.1 Addcd reference to alternate tests
337.2 Edttorial revision

33740 {a) & (b)
337.5
Appendin A
Appendix B
Appendix C
Appendin D
Appendix E

Addcd limization of test stress to 90% of minimum specified yield stress.
New paragraph to allow alternate tests under speaificd conditions
General revision and adds data formerly i Appendices C& D

Revi.es examples to reflect changes in body of code

Deleted

Deleted

Updated
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Chapter i

‘ ‘) SCOPE AND DEFINITIONS .

300 GENERAL STATEMENTS 300.1 Scope : :

“300.1.1 This Code pr;scnbe; minimum reguire.
. ~ . . . .ments fgr——ﬂ\_c‘;xnmnais dc:lﬂil tib?nnnon assembly,
.Tl“s Pecraleun thncr? Pxpxns‘(.uc‘.c’ls ATSeCton = perihd examination of pc:ro'cum rcfmuy pressure
of the Amcnc‘m' .N(\tlonnl .St;mda}'d 131 Coide for . ~hnd ¥icuum P‘P”‘S “Systerns, L‘{u‘pt as excluded in
Pressure Pspl_ng. 1:5115 S.,o‘cnm\ is pubhsh‘c‘d as 2 separate 300137 ThiT Code covers all pining within the prop
document for simplicity and counvenicnce of Code . ity hmlrs of a throlcu.n cefinedy, loading cermunl,
uscrs, The users of this Code are advised that in some. atuml ¢4 processing plant\mcmdm s liquified agtiral
areas. legnstation may cshbl:sh t,uvcrnnunf.xfjunsdlc-

A , by 1l 4 gas ' Licilities), bulk plant, compounding ,\Lmt or
tion over the subject mattee covered by this Code. refinery tank farm, any-of which are engaged in the

The owner of a completed piping installation shall’ -+ processing. or handhn:: of perroleum and relared

have the overall responsibility, for compliance’ with | products. It also covers. mtcrconnccnng lines between
this Code. - .- scparate scctmna of a n.tmcry

| I L

f . N N

This Code recognizes: the existence of a wide -3..300.1.2) }“S’(‘Odc apphcc to p!pmg sysiems han-

varicty of srvices thhm itsscope. | ‘. dlun all ﬂmds “including (luidiced so! st, and to all

' Tty ypes of - scrvlces ncn.idrw oxl ! g4s, steam, air, water,

The c.o:npomnts of piplug sys.cms should, as far as:* -

' che.mu.als “and refrigerants, (except, as specitied or
practicable,- comply,‘,v,lth the Speafications and -

Standards listed in the Code. Comphaace: with this . excludm ", 300 L3 and 300, 1.4)..

Code requises that fundamcntal principles be foilowed™ " = 300.1.3 Package refrigeration unit piping may be
and “that matérials ‘or, pmctu.cs not speCIfu:ally ap- d‘-‘ﬁlbl- :d and constructed in accordance with ANSI
proved under this Code, but whu_h are not prohibited ., B3L.5 except thut impact test requirements of 323.2.2
by the Cade. be.qualified ffor use as set forth in the dﬂd 323 2,3 shall. aPP’)’- oo s s
applicable chapters of the Coder» + - v v o - + »300.1.4 This Code excludes the foﬂowl.l;_:

The specific design requirements of the Codeusually . . 7 (a). portl.O-IT; of “steam, feedwarér, blowvaft, or

revolve around a: .':lmpllflLd engineering approach to a other piping ! within < thevjurisdiction of Section !
subject. leisintended that a designer capable of apply- | (Power Boilers)..of the ASME.Boiler and Pressure

ing more complete .md rigorous an.\lysts tospecial or  Vessel Code |, , ., C i et oo

unusual problents sh .l” have latitade in the develop- (b). heater tubes, tube !xmng .md headers includ.
“ment of such designs and the LVullllnltl()ﬂ of cmnpln BT L;(,unnc;non for plp\n" 0

“or combined stresses. In. ;L_xﬂch cases ‘the designer is_ {c) pressure vessels, heat exchangers, pumps and

responsible for dc‘monstratmg thc \V:Lll(ll[y ‘of _his,, | other such cqmp'm.nt mcluumg inrernal pxme and

approach. o oA T connectiens, for piping:. v 0 \

4 (d) piping dcsxgncd for internal pressures:
, {1) at.or above 0;psig.but iess than‘ 5 ps!
gnrdless of :emperature - ~ 4

Itis requnrcd that ..he cngmecrmg d esign specify, any. -
spccx‘.l requircments putment to the parncular scrvice '

1avolved. For example,this Code establishes minimum (¢ |

e’

-

requirements for examination , of. fabrication. and {2} atorabove s 7Py ko e
erection, hut where service requirements recessitate .des“’“ temperatyre i is in tho ¢ of, T80 §30UF
added . quality and more extensive nondestructive | mclusm. ; s ‘ .
examination, these are to be specified in the engineer- : \c) plpmsz bcated on -Hnery h s
ing design and any, revision therero; and when so . seen’ sg ‘"Idﬁ f‘“ Cross-c f*‘m’:’ riag
specified, the Code requires that they be accomplished. - with ‘b“"ySI 331 SIB3L3 ; ula-
.. | Co . . tions, for”" transmlttmg oil or gz k to, or trem
Attentivu is directed to 336.1 which'defines exami- 30 refinery T
nation andanspection, and to 336.5 which establishes a
the extent, and by reference the quality, required 300.1.5 Piping consists of pips, flanges. bolusg.
under various forms of nondestructive examination.  gaskets, valves, httmL.S. TG PresSULe CONIELIRG Paris




AMETCAN NATIONAL STANDARD
PCTHOULEUM BEFINERY IMiPINnG
of ather components such as e auswon joints, swivel
jownts, and stramers, and devices which serve such
PUTPOSCS A5 MINIY, sCparaing, snubb'mg, disinibuting,
et ring, or controlhng flow. it also includes pipe
suppotuny clements. S

Piping; does not include support structures such as
{r. mes of buildings, stanchions, or foundations, nor

avy equipment such as defined 1n 300.1.4({b) and (c).

300.2 Definuons

Some of the moie comumon or controversial terms
:C'mrmg o pipag are dcﬁncd below Terms rchtm:_; o
welding wiich agree with AWS Standard A3.0 are
marked wich an astersh (1) and we showa here for
convenmence. Other welding terms given are either not
included in AWS A3.0 or are required to be hers
debined with speaific ieference to prping, For weiding
tenins us J i this Code, but not shown here, defini-
tions per AWS A3.0 apply.

Anneal Heat Treatment — See Heat Treatment.

*Arc Weldmg — A group of welding processes
wherein coalescence 1s produced by heating with an
clectric arc or arcs, with or without the application of
pressuce and with or without the use of fiiler metal,

Assembly — The joining together of two or more
pipiag components by bolting. welding, cautking or
threading into their installed location as specified by
the engincertng design. [t 1s not concerned with the
micthod by which this is done.

*Automatic Welding — Welding with equipment
which performs the entire welding operation without
constant observation and adjustment of the controls
Ly an operator. The equipment may or may not per-
form the loading and unloading of the work,

*Backing Ring — Backing n the form of a ring
renerally used in the welding of piping.

Buase Metal — The metal to be welded, soldered,
hrazed ot cut.

Braze Welding — A welding process whereby a
weld 15 made using a nonferrous filler metal having a
melting point below that of the base metals, but above
800F. The filler meral 1s not distributed in the joint
by capillary attraction. (Bronze welding, formerly
uscd, 1s a iisnomer for this term.)

Brazing — A mctal joining process wherein coales-
cence 15 produced by usc of a nonferrous filler metal
having & melung pont above 800F, but lower than
that of the base metals being joined, The filler metal
is distributed between the closely fitted surfaces of
the joint by capillary attraction,

*Butt Joint — A joint between two members lying
approximately in the same plane. :

Lugcermg Design — The detailed design deve.-
opud from process and mechanical requireraz s and
conforming to Code requirements, inciudin 7 ail neces-
sary drawings and specifications, governing a pipin:
installation.

Equipment Connection — An mtegral pait of spen
cquipment as pressure vessels, heat exchangers pumpe
designed for attachment to pine or piping ¢om parents

Erection — The complete mstallation ot o pipine
system, ncluding any field assembiy, Vel catior
testiry, and mspection of the system lealse wmoohes
the tooly and methods used to prepare for and oo
vut the complete installation.

Fabrication — Pumarily the welding to;.ther of
piping componcnts into integral picces rody fur
assembly. It wcludes bending, forming, thrcacing or
other operations upon these components. 1t not durt

of asscmbly. It may be done 1in a shop orin the tinlg

Face of Weld — The exposed surface of « weld 01
the side from which the welding was done.

Fuller Metal — Metal to be added in welding.
soldering, brazing or braze welding

*Fulet Weld — A weid of approximateiy troangui
cross-section jolning two surfaces approxamatel 7 ar
nght angles to each other in a lap joint, te2 @t or
corner joint.

*Eull Fillet eld — A fillet weld whose sine is
equal to the thickness of the thinner member joinca

*Fusion — The meltng together of filler meral
ard base metal, or of base metal only, which resnles
in coalescence.

*Gas Metal-Arc Welding (GMAW). An arc weid-
ing process whercin coalescence is produced by nearing
with an arc between a conunuous hller metid
(consumable) clectrode and the work., Shiclding
obtained entirely from an externally suppiicd vas o
gas mixture Some methods of this process are calied
MIG or CO; welding.

*Cas Tungsten-Arc Welding (GCTAR} An arc
welding process wherein coalescence 1s prodecad by
heating with an arc between a single tungsien tnon-
consumablej electrode and the work. Shizidiag s
obtained from a gas or gas muxture, Pressare mav or
may not be used. (This process has sometimes been
called TIG welding.)

‘Gus Welding — A group of welding z-uiess
wherewn coalescence s produced by neating v wgs
flame or flames, with or without the apphanion vi
pressure, and with or without the use of fiilzr meral

Grovve weld — A weld made in the grzove be-
tween two members to be joined.
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*Heat Affected Zones — That pomon of the base
metal which has not been melted, but whose mech-
-nical propertics or microstructures have been altered
oy the heat of yvc{d_ing or cutting, . ;

BN
"~ '

'Heat Treatment , - »

flnmmlmg, Full - Hcatmg a mcml or alloy to a
temperatuce above the critical temperature range and
holding above the range for a proper period of time,
followed b} cooling to below that range. (A softemni_‘
treatment is oftei carricd out just bclow the critical-

range which is n.l‘crrcd to,as a subcritizal anneal.)

Normalize — A pro;c:s in which'a fefrous metal is
heated to a suitable temperature above the transforma-
tion range and is subscquently cooled in still air ac
100m temperature., T

Solution Anncaling — Holdmg the metal for a suf-
ficient length of time at a temperature at which the
chromium carbldes or other ‘carbides prcscnt will go
into solution, then coolmg in"air or l:qusd medium at.
a sufficient rate to prevent réprecipitation. The alloy |
is left in & supersaturated unstable -szate and may

subscquently exhibit Quench Aging.- - ..z

_Stress-Relief — Umform hv.atmg of a structure or |

pornon thcrcof to a sufﬁcxcnt tempcmture to relieve

the major portion ot the n.sndual stresses, followed by -

]
'

uniform coohng . S ‘
e Lo s e

Inert-Gas-Arc Weldmg Sce prcfcrrcd term, Gas
Metal-Arc Weldmg and Gas Tungstcn-Arc Welding.

*Joint Dcsxgn - 'lhe_]omt geometry together with
the required dimensions of the weldcd]omt.

*Joint Penetration ~The minimum depth a groove
weld extends from its face into a joint, exclusive of
remforccm(.nt. .

«

*Manual H’eldmg - demg whcrcm the. entire

welding operation is performed and controlled: by . )

hand. PR GRS

Miter — Two or more straight sections of pipe
matched and joined 6n a line bisccting’ the angle of
Junctxon so as to producc a change in dlrecuon

S e
Normalize Heat Treatment Z See Heat Treatment.

’*Oxyqen Cut.‘mg A group of cuttmg processes
‘wherein the severing or rcmovmg of metals is effected
by means of the chemigal reaction of oxygen with the
base metal at "lc"atgd t«.mpcm:ure In the case of
oxidation-resistant metals, the reaction is ‘facilitated
by use of a chemical ﬂux or metal powder.

*Oxyygen -Gougmg -~ An apphcanon of oxygen
cutting wherem a bevel or groove is formed.

. 1 (2) Furnace Burr-Welded

ANSI B31 3-1973
3602

Package Rcfrvgcmtion LUnit — A refrigc'rnrd]v unit,
designed and constructed in accordance with manu-
facturer’s standard design, consisting of the prmcx')al
rcfr.bcratlon eéquipment and the interconnécting pip-
lng, lncludmg refiigerant plpmg and: other attcnd.mt

s

piping. - - C
Pf’!roleu*n Rejmery — An mdustnal plant for the
handling or processing of petroleum. Such a'planc
may be an individual gascline recovery plan, a trcat-
ing plant, or: an ‘integrated réfinery having various
proccss units and attcndant facihmesl +- 7 -

”xpe - A tube, usually’ cv‘mdnc.ﬂ used for con-
veying a fluid or tr.msmmmg, fluid presaure, nornn“y
designated * ‘pipe” in "the applicable spccmcat-on It
nl;o includes any similar component dcsmn.xtcd as
“tubing” uscd for the same puipose. Lypes of pipe,
accordmL, to the method of manutau:urt. arc defined
as follows: . - - W

' a. Electric-Resistance- Il’oldnd Pipé. Pipe produced

. in individual lengths or in continuous lengths from
‘codcd sLCIP and suLsaqdcntiy cui into mdnvxdudl

. lengths, havm;, a. longitudinal buct jowmt whirein
conlescence is produced by the heat obtained Xrom
resistance of the pipe to the flow of electric current in
a cm.mt of wh: h the pipe i is a part, and by thc aﬁph-
cation of pressure.

v

v

b. Furace Lap-Welded Pipe: Pipc havm a longi-

. tudinal lap joint made by the forge weldirg procé:s

‘whercin coalescence is produced by hcatmb the” ‘pre-
formed tube to welding temperature and mssmu it
over a- mandrel located betweén: two welding 'rolls
whtch comprcss and »weld thc over- 1appmg cdges.

‘ W

c Furmu:e Butt-lvelded Pxpc .

(1) ‘Furnace Butt-Welded Pipe, . Bell fveidtd

Pipe produccd in individual lcngths from cut- lengtis
“skelp, haying'its longuum.mi buzt j jomt furba wddui
by the mechanical pressure dcnlopm. in drnvmb the
“ furnacethearced- skdp throupgh a cone- simpcd die (com
monly known as a “welding bell””) which scrvesas a
combined forming and wcxdmg die. :
Pipe, ' Continuons:
Welded: Pipe produced in continuous icagths from
“coiled skelp and subsecuendy cut {nto mdividucl
lengths, having its longxtudmaa bu:* joing .or\:“ welt ;_La
by the mechanical pressure duveloped in rr:al‘*ag the
hot-formed skelp through a sec m .ODZ’u pass we ciding

I3
¢ 3y

rolls. © ° e ’ : o

d. Electric-Fusion-Welded Pi e npc B e a !\, -
;,itudmal buzt Jomt wherein coalescence is produzes
in the preformed tube by manual or autemanc elecuric-
arc welding, The weld may be singie or double.ana

may be made with or without the use of filler feral.
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- e Heetrie tlash-tWelded Pipe: Pipe having o fon-
gitudinal butt jomt whercin coatescence 1s produced,
sunultancously over the entire arca of abutung sur-
faces, by the heat obtained from resistance to the flow
of clectric curtent between the two surfaces, and by
the appleation of pressure after heating is substantially
compicted, Flashing and upserting are accompanied
by expuluon of metal {ron: the jowt.

£. Dowdle Submerged-Arc-Welded Pipe Pipe hav-
ing a lonziudmal bute joune produced by atient two
passes, one of which 15 on the inside of the pipe
Coalescenve 15 produced by heating with an elecine
aic o1 ares beoween the bare metal electiode or elec-
trodes and the work, The welding 1s shielded by a
blanket ot granular tusible materal on the work.
Pressure s not used and titler metal for the mside and
outside welds 15 obtained [rom the clecirode or
electrudes.

g. Scamless Pipe: Pipe produced by picrcing a
billet followed by rolling or drawing, or both.

h. Spiral Welded VPipe — Pipe having a helical
scarn with cither a bute, lap, or lock-scam joint which
is welded usving cither an clectrical resistance, clectric
fusion or double-submerged arc welding process.

Pipe Supporting Elements — Pipe-supporting cle-
ments consist of fixtures and structural attachments,
as follows:

Fixtures —Fixtures include elements which trans
fer the load from the pipe or structural attachment to
the supporting structure or equipment. They include
hanging type fixtures such as hanger rods, spring
hangers, sway braces, counterweights, turnbuckles,
struts, chains, guides and anchors, and bearing type
fixtures such as saddles, bases, rollers, brackets, and
sliding supports.

i Structural Attachments —Structural attachments
include clements which are welded, bolted, or clamped
to the pipe, such as clips, lugs, rings, clamps, clevises,
straps and skirts.

_ Postheating — The application of heat to a metal
section subsequent to a welding or cutting opecation.

. *Prcheating — The application of heat to the base
metal immediately before welding, brazing, soldering
or cutting.

Process Unit — A process unit is an arca whose
boundaries are designated by the engincening design.
devoted to the processing of petroleum and related
products. Examples of installations which are not
required to be classified as process units are loading
terminals, bulk plants, compounding plants, and tank
farms.

R

Quencli Aging ~ Aging induced by raptd cuc -
. fter solution heat treatment.

Refmery — Sce Petrolewn Refinery

‘Root Gpening — The scparation cetwee, -
members to be jomed, at the root of e joo-C
*Root Penctration — The depth a croove o

extends into the root opening of a jo.at mea iz
on the center hine of the root cross-section

Seal Weld — Any weld used pomarnd: o obre -
tightness,

“Semi-Auwtomatic Are Weldmy — Are weld -
equipment which contrals oniv the filier moai .
The advance of the welding 15 manualiv contre .o

*Shiclded Metal-sdre Welamg — An arc-wer: -
process wherein coalescence 1s producea by hor-.
with an electnic arc beiween a covered merai cloce-o o0
and the work. Shielding 1s obtained froi drvair, o
tion of th~ electrode covering. Pressure 1s not wr.:

and filler metal is obtamned from the cuwctrone
*Size of Weld -
Groove Weld — The jomnt penetration dep - -

chamfering plus the root penetranion when spucities

Fillet Weld ~ For equal leg filler weids e s
length of the largest isosceles right-trianyle wiich ¢ -
be inscribed within the fillet-weld cross-secton £::
uncqual feg fillet welds, the leg lengths of the larc:s
ught-triangle which can be inscribed within the file:
weld cross section.

“Slag Inclusion — Nonmetallic solid matertal 2=
trapped in weld mectal or between weld mesad or:
base metal.

Soldering — A mectal jowning process where =
coalescence is produced by heating to s_.table .-
peratures and by using a nonfercous allov rusibis =2
temperatures below 800F and having a meltung pos-.
below that of the base metals being jotned Thac
metal is distribuced between closely fitted surfie s .
the joint by capillary atcraction In general. selders o-e
lead-tin alloys and may conrain antunony,
silver, and other elements.

oo
[

bisnmiwt~

Solution Heat Treatment — See Heat Tro:timen:

Stress-Relief — Sce Heat Treatment.
*Submerged Arc Welding — An arc weluing pre-
cess wherein coalescence is produced by heating v~

an electric arc {or arcs) between a bare metal clectrz 22
(or ciectrodes) and the work, Th. wzlding s shieiozz

243
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by a blanket ot gr.mul it fusible material on, o the work, o - Weld - A locahized coalescence of nictal Wherein

Pressire is not usnc.‘and flliur metal is obtained from - fcoalescence is producid: by‘u.n..xn g to bul[nblL te m-
the clectrode .‘nd sumctlmcs from a supplcnu.ntary ) peraturcs, with or without the ¢ application ofpr..‘suu,
wcldm rod IRERTRE T oty e e and with or without thé-use of filler i eal! ’Ilu flllu
metal shall have-a ‘melting point appro,\lmau.l/ thc

‘I‘ncL Il’t‘ld - A wcld m:\dc to hold parts of a
¢ samie-as the basemictdl, :

weldment in. ‘proper allgnmtnt untll tlu. final welds .
are made. Co oY ‘ Held Remfor(emc it — Weld metal in- ccess of

*Throat of a lelct veld — I'hcorcuc.zl — The the Sptuﬁtd weld size,. . ‘ -y
distance from the beginuing of the root of the joint ) '
perpendicular to the hvpotcnuac of the largest right-
triangle thar can be inscnibed witiin the filletaweld
cross-section, Actual = The t:horus; distance from the

s

5
o . ;o

‘Ielder — One who is capable of pcrfoxmuw a
manualor semi aummntig welding operation. |Sr)|.u-
Ctimey cnomously u>cd to denotc a4 \wlcl.m, m.u.]um )

root of a filler weld toits facc. - 4 : g ix Pldmgv ()pr'mm: ~Onz-wha eperates nmchmc
. ‘or a g nent. . RO T
*Toe of Weld = The Juncnon bctwun tln‘ face of automatic welding “‘m*’r'““ '

the weld and the base metal, . S llclqu Procedure — The materials and detailed
Tungster Elcctrode = A non-filley mct.\l clectrods.  methods involved in the production of a wcl.{m«.nt.
used in arc welding, made prmcxpnlly of ftungsten,  in cluding all essential vanuoles as descnibed 1 Pard.
.rt Q11 of -ASME Code Section 1X, e
Undercut — A groove melted into the base metal ‘ oo i
adjacent to the toe or root of a weld: and l«.hunh!':.d L Weldmens - An asscmbly whor.e, component
by weld metal, - , S parts ncholncd by wcldu. P T aer toadae

L R ‘ .
. ) ;
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32114 Maternial

All equipment for peimanent supports and re-
stiatnts saafl be fabricated from matenial swable
for the scivice conditiuns, Unless otherwise per-
nutted  bulow, pipe supporting elements shall be
fabricated trom steel, wrought won, or & medi
similar o the piping 1t supports. Cast iron may be
used for roller bases, rollers, anchor bases, brackets,
and parts of pipe supsorting claments upon which
the loading wall be mamly dhat of compression,
Cast iron v not recommended for pipe supporing
clements used wath lines subject to umpact-type
loadings resulting from pulsation or vibranon, Mal-
leable or ductile won may be used for pipe clamps,
beam clamps, hanger Hanges, chps, bases, and swivel
nngs. Wood may be used for pipe supporting ele-
ments which are prinnrily 1n compression if the
metal temperatiie s helow ambiene temperature,

321.1.5 7breads

Screw threads shall confoim to ANSI Bt 1 un-
less other threads are required for adjustment under
heavy loads. Turnbuckles and adjusting nuts shall
have the {ull length of internal threads engaged.
Any threaded adjustment shali be provided with a
locknut, unless locked by other means,

321.2 Fivtures

321.2.%1 Anchors and Guides

(a) A «upporting element used as an anchor
shall be designed to mamtain an essentially fixed
position,

(b) To protect terminal equipment or other
(weaker) portions of the system, restraints (such
as anchors and puides) shall be provided where
necessary to control movement or to direct ox-
pansion into those portions of the system which
are adequate to absorb them. The design, arrange-
ment, and location of restraints shall insure that
cxpansion jont movements occur an the directions
for which the joint is designed. in addition to the
other thermal forces and moments, the effects of
friction 1n other supports of the system shall be con-
sidered in the decign of such anchors and guides.

{c) Anchors for expansion jomnts {such as those
of the corrugated, omegy, dise, or slip type) shall be
designed to withstand che algebraic sum of the forces
at the maiximum pressure and temperature at which
the joint 1s to be used. These forees are:

1) pressurc thrust, which is the produut of
the effective thrust area- times the maxunum pres-
sure to which the jomnt will be subjected dunng
normal operation. (For shp jowmrs the etfective
thrust ,area shall be computed using the outside di-
ameter of the pipe. For corrugated, omega or disc

38

Arsl L oy,
3217 %

type yonty the effective thrust arca shals ke o' ot
recommended by the jomnt manufactarer 17 O
mformanon is unobtainable, the effectine wrca b
be computed using the maximum inside disineier of
the cxpansion joint bellows.)

2) the force required to compress er cxrend
the joint in an amount equdl to the caleuluted v
pansion moverneat.

3) the force required ‘to overcome rthe stat:
friction of the pipe in expanding or co.iacting
an ats supports, from anstalled to operati. o pos
tion. The length of pipe considered should he 1.t
located perween the anchor and the expanson
joint,

321.2.2 Inextensible  Supports  Qther  [hav
Anchors and Guudes

{a) Hanger rads. Safe loads for threaded hanos
rods shall be based on the root area of the theends
Pipe straps or bars of strength and effvcniie o
equai to the equivalent hanggr rod may ko used
stead of hanger rods.

{b) Chuins Chains may be used for pipe natoor
and shall be designed 1n accordance with 321.2 2'a;

(c) Shding upports: Sliding supports {<r ,nevs
and brackets, shale be designed to resist the torc
duc to friction in addition to the loads imu: sed 1.
bearing. The dimensions of the suppart shail g
vide for the expected movement of the supported
piping.

(d) These supports shall be designed tu pormuae
the free movemeat of piping caused by thermai con-
traction and cxpansion.

N

321.2.3 Resthient Supports

{a) Spring supports shall be designed to c.crta
supporting force, at the pomnt of attachmient 1o
the pipe, equal to the load as determined oy worit
balance calculations. They shall be provided -t
means to prevent muisalignment, buckhng, or ur
centric loading of the springs. and to preveat wr-
intentional disengagement of the load.

(b) Constantsupport spring hangers p.ovide &
substantially umform supporting force throusnaur
the range of travel. The use of this type of -oring
hanger is advantigeous at lvcations subject o up
preciable movement w1rh h ermal changes. o ees
of this type should be sclecied so that ther ria ol
range exceeds expected movements.

{c} Means shall be provided to prevent ouor-
stresstng spring hangers due to excessive ar
tions, It 1s recommended that all spring hangens oo
provided with position indicators.

321 2.4 Counterweight Supparts
Counterweights shaii be provided with stops t
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PART 6: SYSTEMS

322 DUSIGN REQUIREMENTS PERTAINING TO
SPECIVIC PIPING SYSTEMS

3223 Iostrument Piping

32231 within  the

Instrument  pipwng scope
of this Code mcludes all piping and piping com-
ponents used 1o connect anstruments to other

piping or cqupment. and control piping used to
connect air or hydraubiealls operated controi ap-
paratus. It docs not mciude instruments, or perma-
nenty sealed fluid filled tubiag systems furnished
with instruments as tempereTurc-pressure responsive
devices.

322.3.2 lostrument ; scope
of this Code sholl meet all the appheable require-
ments of the Code and the following:

{a) The design pressure and  teniperature for

piping  within  the

wstrument piping shall be determined in accord-
ance with 301 with of short ume
conditions as presented in 302, If it presents a
more severe condition, the temperature of the piping
during penodic operanion of the blowdown valve.
should be conuadered as a short-time condition.

(b) Consideration shall be given to the mechamcal

consideration

steength (including fatigue) of small instrument con-
nections to piping or apparatus.

(c) Instrument piping containing fluids which
arc normally static and subject to freezing shall
be protected by steam tracing or other heating
methods,

(d) Tf it will be nccessary to blow down {(or
bleed) 1nstrument pipig containing toaic or {lamma-
ble fluids, consideration shall be given to safe disposal.

322.6 Pressure Rehef Piping.
Pressure relief piping wachin the scope of this
Code shall conform to the {ollowing requireménts.

Y

32261 Stop Ealves an P‘;""”E for Procsare-
Relieving Safety Devices

There shall ¢ no intevening stop - @ be-
tween piping beiny protected and ats protecs o de-
vice or devices, of between the protective o
devices and the pornt of discharge except:

(a) A fullares stop valve may be ins:.
the inlet side of a pressure-relicving device % 0l
arca stop velve mav be pliced on the ¢ Lo

o

side of 4 pressursreliv iy device when ity zomime

15 connected to a common hecader with ot o as-

charer lines from other pressure-relieving v wees.

Valves of less than full-area may be used on o -0 the
1 -

mlet ade and discharge side of pressure -0 . on

devices as outhnud i the toregomng, of the sto-
arc of such type and size that the merease * vres

sure drop wall not reduce the relieving capatit L now
that required nor adversely atfect the prope: < acra-
tion of the pressure relieving device. S0 oo

valves shall be so arranged that they can be l- o1 2d or
scaled in both the open and the closed ..

When these stop valves are to be closed w72 it
cqmpmcnt » .lulhOl‘l?L\. T.oiton

shall be present and shall remain i attendn oo

in DpCl‘ﬂ(lOH, an

location where the operating pressure can be wz el
and shall have arrangement provided for retica. vz che
system in the event of averpressure. He sl o
lock ur seal the stop valves in the open posIeL, Ues
fore leaving his station,

(b} When these stop valves are so (o siruc

cd or positively controlled that the Loang ol

fe

the maxumum number of block vaives possiic ut

one time will not reduce the pressure-relievinz cine-
ity provided by the unaffected relicving . viees
clow the required relieving capacity.

322.6.2 Discharge Piping from Pressurc-Re'vv g
Safety Devices.

Discharge pining. from pressure relievin:  iery
devices within the scope of this Code sho oo de-
signed to facilitate dratnage. When dischargimc = rei-
ly to the atmosphere. discharge shall not r.minac
on other piping or equpment and Lhall be 2 -Lctea
away from platforms and otherareas used by pers~-ne!



)
=

o

323 MATLRIALS —~GENERAL RCQUIREMENTS
323.1 Acccpiable Materials and Specifications
U
323.1.1 Listed Materials
The materials used shall conform to the specifica-
nons {isted in Appendix A, or shall meet the require-
menits of this Code for materials not so listed,

323.1.2 Unlisted Materials

(a) Non-metallié matérials such as plastics, glass,
carbon, rubber, or ceramics, may be used even if not
specifically histed in this Code. If stress data are not

avatlable for establishment of allowable streswes, com-

ponears made of such materials may be qu-lhfn.d per
304.7. Consideration shall be given to the Slllt.tl)l]l[)
of the material ‘for the service conditions (such as.
temperature); to ‘the propcrtu.s of the material with
respect to its creep resistance, its icsistance to de-
terioration frém the service fluid or environment, its
fla- nmnlnhty. and its resistance to shocks; and to its
proper SL.p")ort and protection’ from mechanical
damage. : v
'{(b) Steel mudterials of unknown’ specifications
may be used at a temperature not to exceed 650 F
for ctructural supports and restraints, with an “allow-
able tensile 'stress value not exceeding 12,000 psi. For
shear and bearing stresses, see 302:3.1 (a).
T 323.1.3 Reclaimed Materials )
Reclaimed pipe or other piping components may
be used provided they conform to a specification

“hsted in Appendix A, and otherwise meet applicable ‘

requirements of ‘this Code. Proof of conformance to
the specification shall include sufficient cleaning and
fcr\sp"cnon to determine wall thickness and frecdom
from injurious surface defects.

323.2 Temperature Limitations on Matericis
L0 . ’

323.2.1 Upper Temperatare Limit b}

(a) Listed Materials: The use of the materials
listed in At)m.ndn: A shall be limited to the maxiinum
de sign temperature ﬁ)r which stress values are shown
in the t.mlc.s except that a material listed in these
tables mav be used at a higher design tempera-
ture prnv:dcd the design engineer determines that the

material is suitable for the serice conditions, and nn
prohibition appuars in Appendix A, Somc of the
factors the dcubn engineer shall coasder are

(1), applicability and mh..b;ht) of thu LlCVd[Cd
temperature test data, ; -
(2) crup stability, and othcr cfﬁ.cts of
posure of the material. !
(3) apphc.lbmtv of the allowablc stress bases of
302.3 at the proposud ateher temperature. -
~ "The amount of testing shall be based on a sound
séicatific program caired out in accordance with
rccognncd clevated temperature technology, and. con-
sistent with the condizions anti cap.n n
pon IM\: fou

the in.
*tended wewvice. The design engiicer is res
demonstrating the valuhity of his approac! ch to the

se
" of the mau.rnl and of the stresses to be used, |
\ (b) Unlisted Materials: U ppcr temp“ﬁm.c Himits
and allowable stresses for u isted materils w which
conform “to all other uqunr'mcnts of this C() de shall
be in accord with rc;o'rn.zh:} cnb.uc dring pr act ;:c

" and the allowable stress basxs of tchis Codc. or 4 more
conscrvative: basis, and also with' the pro»mons ‘of
323.2.1(a) for a listed niateriai abgve the m ma: mumn
temperature for which an allowable stress 15 bhown. .

-, e AN

Y

N -
oy

, . ISR
323.2.2 Lower Temperature L:mm

(a) General
(1) Except for certain auszenitic stainléss steels
as covered in (b} below, and except as provided in
(¢). below, the *Minimum . Temperatures” disted in
Appendix A are the lowest temperatires at, waich
listed materials may be used without testinz, other
than the tests which may be reguired by the ma§ug;a3
specification, to determine that the materials have
suitable toughness at the minimum 4 sign tumpera
tures ot which they will be used. S
(2y Steels conformirg io” d
£283 shall not be used fa- pivis

pérateres below -2CF. AHL..L; Jow
alioy or high alloy steels may be use InS

peratures below chesr lisied yrinim
prowvided they are either: i

i) heat trcated to conrrel dhelr microstructuye
by a mcthod appropriate tn the material as cutlined

in the specification applicabie to the product form

41
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+_asted e 323.2 3(b) and nopact rested and found to
“be suitabic i accordance with 323.2.3; or,

1) used only in accordance with the pro
visions of (c) below.

(3) Listed aluminum alloy, copper or copper
alloy, nicael or nickel alloy. and weld metads withia
the range of composition of thase materialy may be
used in pipmg for design wemperatures down to therr
iisted mooamum waithout addiieral reguiements
They =y also be used pelow those listed tempery
tures prosided the design angnieer has swituble low
temperature fest rerulrs, such as tensde clongation
aud sharp-notch tensile strength compared o un-
notched tensite stienyth) to provide swarance that
the matenial is suitable at the deagn temperature.

(4) When matedals have been qualified for use
at design temperatures below thewr histed mumimum
temporatures as provided qn (2) and (3). above, the
allowable stresses for materials in tension, and design
stresses for bolung materials sholl not be greater than
the values histed 1 Appendix A for “Min, Temp, to
TOOF.”

(5) Unlisted materials shall be subject to the
same minmmam  temperature hmits and  toughness
testing requirements as listed materals when of com-
parable composition and product form. All other un-
hsted matenals  shall be  quahified as required
in (4)(2).

{b) Special Liruits on Austenitic Stainless Steels.
Except as provided in (¢) below, all iisted austenitic
stamnless steel materials used 1n piping for design
temperatures above the minimum temperatures listed
i Appendix A, but below minus 20 F, shail also be
im ract tested tn accordunce with the requirements of
323.2.3 whenever any of the following conditions
exist:

(1) If they have a carbon content greater
than 0.10 percent.

(2) 1if they are in the form of deposited weld
metai regardless of carbon content.

(3) If they are not in the solution heat treated
condition.

(¢} Exceptions to Minimum Temperature Limuts
Carbon, low alloy, and high alloy stecls may be used
for piping ar design temperatures not lower than
-50 F without impact testing required by {a} or (b}
above, 1f the opcrating pressure wili not be more
than 15 perecent of the mavimum design pressure at
ambicne temperatire, and o the combination of longi-
tndinal streses due to pressure, dc.ndwclght. and
displacernent strains (See 319.2.1) does not cxcced
6,000 psi.
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323.2.3 Dimpact Testing Methods ind Sceepriie
Criteria

{uj General The following paragrisne conzr -
pact testing methods ond acceptance criteria v iC
shall be used when impact tesung is requirsd =0 -
provisions of 323.2.2, by provisions 1n otter purm <Y
this Code, or by the engineering desica. fmpacs -, -,
of component matertals and. if weldinz s vimv L
i their manutacture or 1 the fubricasicn o wael - =
of the pipimg of deposited weld metal crd oa o~ .
i heatafrected zones, shall o made o <o tus- 2 - --
m accordance with provisions in o
below, except tha* the piping fabncatar nead 2o -
pact test o materal if:

{1y The mater il after being aprroprice’ - -
treated a5 requued by 323.2.20)7°2 0 was smzlas
tested by the componentmanufacturer and a corn? L2
report ot impact tests by the manufacizrer nas 2-:-
obtained as evidence that the matertal 1nend |

welds used v the component manutuciure i,
Code requirements. and,

1) the tests were conducted on smeco:
representative of the matenal delivered o wnd o2l
by the tabricator. and the material 1s not cubrec o -2

heat treatment duting or after fabrication thot o
materialiy reduce 1ts impact properues. or.

n) the tests were conducted on ¢pecin
removed from test picces of the maternai whiz™ -2
ceived heat treatment separately in the same o .-
as the matenal fincluding heat treatment by the ¢z -
ponent manufacturcr) so «s to be representatsn: =7
the finished piping

{2) The matensl 15 less than 18 inch ¢ o<
and thicker material of simiar analysis ard he @ 22 -
ment has sausfactorily passed the reguiced 1mzoc:
tests at or below the minimum design temperaru e,

(b) Procedure. lmpuact testing of each compen. -
form of material of uny specification incioding voo -
in the component) shall be done usin. proced.r.-

and apparatus in accordance with ASTM Spect- :

tion A 370, and in conformance with Impact et L
requirements of the following specificazons. ev. . z-
that specific requirements of this Code which con?”
with requircments of those specificaticns snall tia:

precedence:

Pipe ASTM A 333
Tubes ASTA A 33
Plates ASTNM A 333
Forgings ASTM A 330
Castings ASTM A 332
Bolting ASTM A 320

(¢} Test Specimens: AH unpact tests shud' T
made wsing standard 0 394 anch (10 mutunere-s
square cross-section Churpv V-nutch specmien oo--
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except when the matenial shape and/or thickness does
not pernut. In such cases, the largent possable stand
ard subsize (3/4,2/3,1/2,1/3, or 1/7} specimens shall
be used. Alternztively, for matenais less than 0.394
inch (10 nullimeters) thick, the largest posable nrer-
mediate wize as shown in Taole 323.2.3 A may be
used.

(d) Locanon and Oriontation of Test Speeimens:

(1) Matenals Inpact Tesis — Locations and
oricntations of specimens shail be as provided i the
specitications referenced m (b) above,

(2} Weld Impact Tests - Tust spedmens for
rmpact tests of wildsan the tebrication and/on ascen-
bly of prpng <hall be focated and orated as foilows:

1) each set of weld metal napact specimens
shail be taken across the weld witls ~he notch in the
weld meal.
the notch is normal to the surtace of the material,
and one face of the specimen shail be within 1/16
inch of the suifuce of the niaterial.

1) cach sci of heat affecied
specaaens shall be Ciken actoss the weld
arlbhicient leeth o focate, atter et bing, the notch i
the et witectad The notche dudl be car ap
pu)\un.lh'ly lmnn.ll tuzlhc nl.xh‘ll.‘? wnf.u‘c m “u‘h 2

Cach specunien LWhall be oriented so that

seone hapact
.l"(l I\-d\ [

zong,

manner a5 to nclude as much hear aliected zone
material as possible in the cesuluing fracture. Where
thickness permits, the axis of the specimen should be
inchined to align the root of the notch with the
‘fusion hne.

(e) Numberof Impact Tests Regaired:

(1) Of Materials Certificd by the Manufucturer
as permitted in 323.2.3(a)(1) - frupact test speci-
mens shail be taken as required by the material
specification or in accordance with the provisions of
the specification apphcable to the product form (i.e.,
plate, pipe, ctc.) listed in 323.2.3(b}, whichever is
greater,

(2} Of Materials Qualified by the Fabricator as
required in 323.2.3(a) ~

i) [Required if maicrials are to be assembled
by mecthods other than welding, oational (see ii) i
welding is used 1 fabrication or asscunbly.} Impact
test specimens shall be taken in accnrdance with the
provisions of the specitication applicable to the
material form (1.e.. plate, pipe. etc.) listed in
323.2.3!b}, except that,

i) if matenals are to be amembled by weld-
ing. the tests of the weld heat affected zones as
covered m (3) below and in {d)(2}1u) above wall suf-

/

fice for the test of the basc m.ntcri.:’.s.

(3} Of Welds Made in Fuhrnication or A ssembly
uf Plpwr - Test pieces {for prep aration of impact
specimens i accordance with 323.2.3{c) an? (d1/2)

shall be made as follows for each weldi-:
proceduie, kind of clectrede or fiiter meral el
AWS E-XXXX Cl.mxl‘[.cmnn). ard cach flav 1o be
used with materials requiring impact testing Al test

,
avbove |

picces shall be subjected to heat treamentinciuding

cooling rates and apgregets tue at temperature or
temperattires essentiatly the sarac as that which the
finished prpirg will have recerved.

1y When materiale cernified by the raau-
323 Z.J'c,

webded, one test prece shail be nuade froni

facturer, or qualified 10 azeordance wath 3

(2)00) are
preve of such mterun e plates e ete 3 toc eaen
certihied o qualiticd spoitication for each range ot
mutetial thickness that varies muore than maus 172
or pius /4 mch from the tosted thuhness,

i) hen materals not cestijicd by the manu-
facturer ard mot  qualificd an accordance wun
323.2.3(e)(2)n) are
be made fiom a piece
{i.c., plate. pipe. ¢
von and the same process of peoduction, mclading

heat treatiment, For the PHIpOSCs uf e Pearaeragng,

18 . v e
weldea, one  tost pivce Siaa

from cach lot of matera

tc.} which is of the same speciiica

“lor” dall miean the guantay of mtenad doawnbe d
uandor the “Number of ead”
fic ation .nppli(.ll\h‘ to the produce loim TRON ph(c.
ipe. vtcj listed in 323.2.3.b).

i) unless otherwine spectfied in the engi

prowsion oi e o

neening design, test picces us required n (1) need not
be made from maternal trom indwidual lots at any
time, nor f{rom matzrial from each job. provided
welds in other certified material m the same thich-
ness ranges and to the samce speafication (type anc
grade, not heat or log; have b\.cn tested as rcquirud
and the records of those tests are made available.

(f) Test Temperatures. For all Charpy impuact
tests, the test temperature criteria in {1) or {2) below
shall be observed. The test piece. as well as che hand-
ling tongs, shall be cooled for a sufficient length of
time to reach the test teraperature.

(1) For materials of thickness equal to or
greater than 0.394 incl -~ Where the larcest astamact:
Charpy V-notch specimen has a width along the
notch of at least 8 miiluncters, the Charpy test using
such a specimen shall be
not warmer than the mwimum design twmperatur
Where the largest possible test speaimen ks a w id %
along the notch less *han § miimeters. the ost sha
be conducied at ¢ lower than the r.i*..-
mum desiza temperaturs by the wmount shown o
Table 323.2.3A for that specimen width,

{2) For maericls
0.39¢ wch — Whese the
V-notch specunen has a width aleng tae nowh of o
least BO percent of the muaterial pichness, the Chasr

conducted at a temperature

& temperatur

v | S e .
Wherl JIICANISs loss Vten

. .
[FEASN sttainable Charss
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Ve ¢
Stesd of sues w specanen saali be conducted at a tem-
perature not warmer than the minuam desigr tem-

perature. Where the largest possible test specunen has
a widch along the notchi of less than 80 percent of the
matenial thickness, the test shall be conducted at a
temperatare lower than the minmum design temipera-
ture by an amount equal to the difference [referring
to Table 323 2.3A] between the tes mperarure ~educ-
tion corresponding
and the temperature reduction corresponding
Charpy specimen width acrually tested.

to the actual matcrml thickness
to the

Ay

Table 323.2.3A - Charpy Impact Test Temperature
Reduction wlow Minimum Desian Temperiare
When the Subsize Charpy Impact Width Is Loss

Than 80 Percent of the Material Thickness

Actual
Material Thickne s
(See 323 2 3{0){2)
or Charpy lpact

Spectmen Wadth

Alung the Noteh® Tumperature
Reduction
Inches Millimcters Degrees F
0.394 10 (Full size standard bar) 0
0.354 9 0
0.315 8 0
0.295 7.5 (3/4 size bar}) 5
0.276 7 8
C.262 6.67 (2/3 sizc bar) 10
0.236 6 15
0.197 5 (1/2 size bar) 20
0.158 4 30
0.131 3.33 (1/3 size bar) 35
0.118 3 40 -
0.099 5 (1/4 s1ze bar) 50

*Straight line interpolation for intermediate values 1s
permitted.

(g) Acceptance Criterta:

(1) Mimmuwm Energy Requirements — Except
for boltng maternials, the applicable minimum enerpy
requirement for carbon and low alloy steels with
specified munumum tensile strengths less than 100,000
psi shall be those shown 1n Table 323.2.3B.

(2) Lateral Expansion Requrements. Other
carbon and tow alloy steels having specified minimum
tensile strengths greater than 100,000 psi, all bolung
materials, and all high alloy steels (P-No. 6, P-No. 7,
P-No. 8) shall have a Iateral expansion opposite the
notch of not less than 0.015 inch (15 mils) for all speci-
men sizes. The lateral expansion is the increase in

44

IO I- TR
3233

3075

thickness of the broken impact specimen over that o
the unbichen

i o

specimen measured on the con o7

sida, 1
the V-notc
.

(3,
Where wwo base metals having different requarad
pact cnergy values are joined by weldmg, e wely

par to the Loe constituting the botinm of
. See ASTM
ud [mpaci Test Lnergy Requircmen:s,

IR ER

Speaficauon A 570

Bupact test ener ‘, requirements shail contorm o th

reguiremetits of th ba;; material han..g FRFYe I
Nulimum (.CHSI.C S(rcng'.l most l_.O_yLl‘« maiea T Cthe

s . . '
QPLCI{'IL'J minimum tensuc b[anD':ﬂ O( [hc Mol Toeta

v a
[S§)

Vo) Retests o
1) For uhscrbed energy critcria — when the
averaze value of

CL'CJ‘J

Chkﬁ &‘hICL‘ specimens C(]‘U.’,i> T ON-
1

the munmum  value pcrmlttcd for a siosie

snecnnen and the vadue for more than one -, Lo aien
v below the required average value, or woee

valne for one specimen 15 below the manune, v

permitted for o single specimen, a retest <1 o

addional specimens shall be miade. The vauc
cach of these retest \peamens shall equal or vvceed
the required average value,

i)
value of lateral expansion for ONE SPECIMEN 17w Iroup
of three is below 0.015 inch, but wot below G010
inch, and \f the aerage value for three smecimens
cquals or excceds 0.015 inch. a retest of three adds
tional specimens may be made, cach of which e
equal or exceed the specified minimum value 01 0 313

inch If the requued values are not obtained in the

For lLiteral expansion criterion — it dhic

retest, or if the values in the inital tesc are toiow rhe
minitmum allowed for retest, 1 the case of maceruls
with properties enhanced by heat treatment. the
materital may be rehecat treared and retested. .-\::ur
rcheat treatment, a set of three specimens shail bo
made; for acceptance, the lateral eapansion of vaci,
of the specimens must equal or exceed the spec.iicd
minimum value of 0.015 inch

i1}
fective specimen or there 1s uncertainty in the te..
procedure, a retest wul be allowed.

! .
IWhen an erratic result is caused bv a de-

323.3 Limitations on Spcciflc Matenals

323.3.1 Sieel

(a} Upon prolonged exposure to tem
above 750 F, the carbide phase of plamn carzs v szeel,
plain nickel aliov szecl. carbon-mangzanese abo.

TLres

mangancse-vanadim aliov steel, and carcon-slicon
stecl may be converted to graphite.

{b) Upon p.ro'iong_;cu' exposury
above 850 F, tne curbide phase of alioy stee’s, such
as carbon-moly bc’ T

vanadium steel, manganese- gh.umu.m

to tcmr‘:‘:s.u.;s

ERERIN

num steel, manganese- arol
;anadium sz
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» g S Table 323.2.38 — Charpy V-Notch Impact Values » -
- - i
\ v s . . . o . [ i
T S ‘ . . Encrgy! FrLb, ") ;
C e . Ny e i Other Than \!
LT, . . Fully . Fully . l
. "Specaified Mimmum No. of Specimens * ~ Deovidized Dwmdmd
© Ténsile Serengeh : - {Note 2)" Stedls : - Steels. " I
: .. : b : l
A, CarbonandiLow Alloy Stecls , ' l
65,000.pstand less : Avcrage for 3 specrmens 13 10 i
Minimum for 1 specimen .10 7 [
Over 65,000 t0' 75, 000 pSl Average for 3 speaimens 15 . 13 - {
wnciusive Minimum for 1 specimen 12 H} E
|
Over 75.000 but not mdudmg Average for 3 specimens 20(3) - '
160,000 pst ° Mumimum for 1 speanen 15(3) - ll
. Lateral Expansion (Note 4) !
100,000 psi and over Minintum for 3 specimens © 008500, (15 mils). I
. s . i
' ' ¢ ,: N + * !
B, Steels in 6, 7, and 8 P-No. Groupinas Minimum for 3 specimiens 0:015 in. (13 mils), j
Note 1 — Energy values in this table are for standard-sire s;)'c‘cini\cz\§. For substze specimens, these
values shall be muluplied by the ratd of the actual specimen width along the notch, o
the width of a full'size spectmen, 0.394 inch (10 millimeters).
Note 2 — Sce’323:2°3(g) (4) for permussible retests. '
Note 3 = The valdes of lateral’ r-winns'l'on opposite thecnotch and ‘percent ‘shear tn ‘the frecture
surface: shall b2 recorded in‘addition to.the encrgy values. These recorded’ values shall be
" shown on the certified: reports, are_tor information oniy, and shall be retamed for a .

period of at least two years.

A ) s .

Note 4 — When the laceral expaasion criterion s applicable, in addition. to a 1ecord. of the expan-
sion values, the values of absorbed encrgy n foot pounds and o{ the percent shear in the

{racture surface shall be recorded on the cernified r;purt for mformauon only, and these
values shall be retamed for a pertod of at least two years. ,

and chromium-vanadium steel, may be converted to
graphite.

(c) 1f carbon steel is to be used above a tempera-
tre of 900 F, consideration shall be given to. the
advantages of silicon killed steel (0.1 percent
silicon nun.). ’

323.3.2 Cast and Malleable Iron

(a) Casr iron shall not be used for pressure-con-
taining paris in hydrocarbon or other flammable fluid
service at temperatures above 300 F nor at pressutes
above 400 psig, except that for service sbove ground
within procsss unit limits the pressure shall not ex-
ceed 150 psig.

(b) Mallcable iron shall not be used for pressure-
contaiming parts at temperatures below -20 F, or

o . ¥

above 650 F, nor in flammable Quid seevice above
either 300 F or 400 psig.

(¢): Cast and malleable iron shail not be used for
pressure-containing paits.iiv any toxic service.

'323.3.3 Ductile Irce
Ductile iron shall pot be used for p
taining parts-at temperatures below -29
650 F. nor in any lethal flud service.
Flanged components riade of matzral conforming
to ASTM Specificetion A445 and having dunensions
conforming to ANS| B16.3 or APl 904 may be used

to the pressure-temperatuie ratings {or Caroon sfe.!
components given in chose aimensional standarcs

Flanged components made of material contarming tc
ASTM Specification A445 and having dimensoas
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confornming to ANST 16,1 Class 125 and (e, 250
may be used to the presamwe-temperature ratgs for
carbon steel componcats gnen i ANSE B16.5 Cliss
150 wnd Cliss 300 respectively. These ratings are ap-
plicable to valves providing the valves meut rhem m
ather respects,

Welding shall not be employed cither in fabrica-
tion of ductile iron components or in their assembly
as pait of a piping system.

323.3.4 Nonferrows AMateidals

The low midung pouats of copper. copper allove,
and alumunum must be cousidered before these
r:l.'\t(.‘l'lﬁ!s JC \lscd AN PiPC or pipmg C()IT]POnC”(S
where e harard 15 tnvolved.

Weldug shali not be done on castings of aluminum
or ﬂzl“n“l\”n .I”\)‘- S.

J

32335 Clad and T ined Materials

Clad and hined materaly ovy be used maccond-
ance with the following provivons:

(v 1 pipiyg
tegrally clad plate conformiag to ASTM Spealica
aons A 263, A2640 o A-205.
accordance with rules 1 304 may be based upon
total thichness of base mareinal and dladding ateer
any allowance for corrosion has been deducted, pro-
vided that both the base material and the cladding
material arc (uccptdl)lc for Code use under 323.1
d lh 1t tlu c]ad pl ate has b( e shedr
tested and n.eets shear test requirements of the dp-
plicable ASTM specification. The allowable stress tor
cach materal (basc and cladding) shall be taken from
Appendix A, or determined wn accordance ol the
rules in 302.3, provided, however, that the ahowable
stress used for the cladding povtion of the design
thickness shall never be greater than the allowable
steess used for the base portion.

(b) For all other clad or lined piping compo-
nents, the base material shall be an acceptable code

C(HIIP!)HCHL\ AT H).idC ftrom ill“

pressure design

Jbo\ <, .m(] l) TOvVId

a2y

. L
fatosnd as dotined 0o 323 50 and the thae g, el

m picossure desison .:C!’-HJIWLC with 3064 shail 5

! :
iciude the thickness of the Jadins or hinag s

the ailowable stress used shall be that for the ba e

matcrial at the design temperature. For such cam.
ponents, the clad or haing maternal may be ane
marerial that, i che judiaent of the user. v suitas’s
{or the wtended senice wnd for the method of mane-
facwure and assembly of the piping componcnt

{c) Except tor compunsnts designed acLond
ance with provisions of x; wbove. tiud service s

tions on matertals stated i this code shall neeroses

therr use as cladding or hiners in pipe or ox(.:r comy-

1.1
mcne o

ponents. Lumitations on the outer material
himrtarions on components and joints) shd'l ooy
except that properoies af both ianer and ocurer ma-
terials, and of any bond oetween chem, sh i b cun-
sidered in cstablishing wes nevatare initations,

(d) Fabrication E)} wlding of dad or hingd
PIPINE COMPONEATS AN e IPELHon wild fosang v,
such components shall be done tn .u,u;rl( Lee wiih
apphicable provisions of Paragraph UCL 30 ihrour,
UCL 52 of ASME Code Scction VIHEL or the pro-
visions of Chupters V and VI ot wis Code, whicherver
is morc strngent

3234 Dereriosation of Marerials in Service

The selection of matenals to resist deterworario,
service 1s outude the senpe of this Code tro5 17
responsibility of the cogneer to select materials su.-

able for the conditions of operation.

325 MATERIALS - MISCCLLANEQUS PARTS

325.3 Guaskets
Limitations on gasket matenals are covered in 305

325.4 Bolung
Lumnitations on bolting materials are covered in 308.3.
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326 DIMENSIONAL REQUIREMENTS FOR -
STANDARD. AND NONSTANDARD PIPING
COMPONENTS

3254.1 Standard Pipini.; Components.
Dimensional stundards for pipmg components are

listed 10 Table 326.1. Also, certain material specifica-
tions histed in Appendiv A contain dimenstonal- re-
qUH’Cl“Llltb of 326. Dunensions of pzpma componcntsx -
shall comply with these standards and speafications

unless the provisions of 326.2 are met.

326.2 Nonstandard Piping Components.
The dimensions for nonstandard: piping, compo-

Table 326.1 Cimensional Standa‘rds"v

v‘):

DIMENSIONAL REQUIREMENTS |

LY

N P

[ O

v
“

“nents shall be such as tn provide srrcwth anu per-

formance equivalent to standard comuom nts. except
as permitted nnder 304, For canvenience: dimensions
should: conform. to those of comparable standard
components. .

326.3 Thrcads \

N

Thc dimensions of all piping connection threads
not” otherwise covered by a governing component

standard " of specification, shal' conform to the re-

, quirementss of uppi.cablc st.11d1rds hsted in Table
3"6 l o

Y Y
P . v

t

Standard

- . Designation
BOLTH«3‘ IR o

Scu:m. and Hex Bolty-and Screws; [ncludmg, Hex Cap Scrt_ws and Lal3 Scrcws . .. ANSI BlS 2 1

SquneandHL(Nuts ........... . .............._{.....L..ANS[BlBZ"

FIMTINGS VALVES, FLANGES, AND GASKETS _ - "
Cast Iron Fittings, 2 inch through 48 inch for Water and Other fjquldS

RubberGasket Joints for Cist fron Pressurc Plpc

Gray Iron and Ductile Iron. Fittings, 3 inch- through 24 inch for Gas ..

Cast Iron Pipe Flanges and Fl.mged Fittings, 25,
Malleable-fron Screwed Fittings, 150 and 300 lb
Cast Iron.Screwed Fittings, 125-and 250 lo
Steel Pipe Flanges and Flanged Fittings .
Wrourht Steel Buttweldmn Fittings .

. ANSIAZLIO
. ANSL A21.11
ANSI A21.14
“ANSI B16.1
ANSI B16.3
. . ANSEB16.44
S et ..o .. ANSIB16.5

et e twies s o.. ANSIBi69

and Fittings .

. e,u-

-----

125. 250, and 800 Io e

Face-to-Face and End-to- End Dimiensions, ofFerous Valves . .. e e e . ANSIBI6LO
Fo-ped Steel Flttm\,s Socket-Weldingand Threaded L0 el von s ol ANSEBIGL
Ferrous Pipe Plugs Bu»l\mbs and Locknuts with P\pL Thrcxds e e e Do ANST B0
Cast Bronze Screwed Fittings, 125 an0d 250 1o~ e et e e o w ANSTBLIGS
Cast Bronze Sclder-Joint Pressure Firtings.. ... .. ..o Cedea D ceee ANSIBLSLS
" Ring-Jownt Gaskets and Grooves for Steel Pipe.Flanges. . v .. G eee e . ANSLELSZD
)\orsmc“xlhc Guaskets for Pipe Flanges v v .o o oL ve v s e et e e ey ANST B16.23
Wrought Coppx.r and Bronze. Salder- Toxnt Pressuré megs ...... mevie e o u . ANSLB16.22
-Brornze Flanges and Flanged Fittings, 130 and 300 Ib. e ANSI-B16.2¢
Buttwelding Ends for PlpL Valves, Flangesand Fattings « .« o v v ve v v e .. ANSIB16.23
Cast Branzc Fxttmgs for Flared Copper Tubcs ............ e e eee s . ANSIB148.24
W rought Steel Buttwelding Short Radius Elbows and Returns o oo . ... .. «... ANSIB16.2R
Refnigeration Flare-Type Flmnl._,s ................................ ANSI B701
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Table 326.1 Dimensional Standards (cont’d)

Standard Designausa

FITTINGS, VALVES, FLANGES, AND GASKETS (cunt'd)

Specifications for Threads in Valves, Fittings, and Flanges ............... APL 6A
Flanged Steel Safety Rehel Valves . ..o 001 e e ... API526
Steel Venturi Gate Valves, Flanged or Buttwelding Fnd .............. APl 567
Steel Plug Valves . o v oot o e e API 599
Steel Gate Valves, Flanged er Buttweldipg bnds oo oo oo oot .. APL 600
Merallic Gaskers for l\ctmu» Piping. Double-jacketed Corrugated and Sp‘rai

R LT API 601
Compact Design Caibon Steal Gate Valves .. Lo oo AP 602
150 1% Light-Wall, Corrosion-Resistant Gate Vaive for Refinery Use

(mchen 12inchmclusive) o o s e e e e APl 603
Flanzed Nodular fron Gate and Plug Vaives fur Refinery Use. ..o oo o o API 604
Large-Diamerer Carbon Steel Flanges {Size. 26 inch to 60 inch inclusive;

Nominal Pressure Rating: 75, 150 and 30010 o000 ool ... AP G605
Untons and Pipe Fittings 300 b, Pressure. oo oo oo oot e e e AAR M-404
CGate Valves for Oudinary Water Works Seevice oo ov oo ... AWWA C500
SteoelPipe Flange . o0 e i e e Ceeea e AWWA C207
Steed Water Pipe FItngs. © v ottt e e e e e AWWA C208
Standard Fimshes for Contact Faces of Pipe Flanges and Connecting

Lnd Flanges of Valves and Fittings . ..o oo, e e e e e MSS SP-6
S ot Faang for Bronze, Iror and Steel Flanges. ..o o000 0oL e MSS SP-9
Standard Marking System for Valves, Futtings, Flanges and Unions .. ..o ... .. MSS §P-25
1251b. Bronze Gate Valves - o vt ottt i et i e i e e e e MSS SP.37
150 Ib. Corrosion Resistant Cast Ulanged Valves ... ... oo .. e MSS sp-12
Wrought Stainless Steel Buttwelding Futtings .. .00 oo oo oot MSS Sp-43
By-Pass and Drain Conneeniea Standard .. oo e MSS S2-45
Stcel Buttwelding Fuetings (26 inchesand larges). ... oo MSS SP-48
150 ib. Corrosion Resistant Cast Flanges and Flanged Fittings. . ... ...... .. MSS SP-31
Pipc Hangers & Supports—Materials and Design ., .. ... ... e MSS SP-58
Butterfly Valves .. .o .o it i e e eeea .. MSSSP-67
Cast Iron Gate Vaives, Flanged and Threaded Ends . .. ... ..o oot MSS SP-70
Cast Iron Swing Check Valves, Flanged und Threaded Ends. . . o0 oo oot MSS SP-71
General Purposc Ball Valves ... .. oo, e MS3 SP-72
Silver Brazing joints for Wraaght and Cast Solder Joint Fittings. . . ... ...... MSS SP-75

PIPE AND TUBES
Thickness Designof Cast lror Pipe . . . ..o oi et i iiii i i i a ANSI A21.1
Cast Iron Pipe Centufugaily Cast in Mctal Molds, for Water or Other Liquids . . . ANSI AZ1.6
Cast Iron Pipe Centrifugally Cast in Metal Molds, forGas . ... . v ANSI A21.7
Cast Iron Pipe Centrifugally Cast in Sand-Line d Molds,

for Watcrorother Liquids .. .. ... o oo o .....ANS[A21.8
Cast Iron Pipe Centrifugally Cast in Sand-Lined Molds, forGas . . ....,...... ANSI A21.9
2 Inch and 2% Inch Cast lron Pipe,

Centrifugally Cast for Water or othcr'[,iqmds ...................... ANSIA21 12
Thickness Design of Ductile-Jron Pipe . ..o oo oo an . ANSI A21.50u
Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand Lined Molds,

for Water or Other quum_‘ .................................. ANSTAZ21.5:
Ductile Iron Pipe, Centrifugally Cast in Metal Molds or Sand- Lined Molds,

forGas . v i vt i i e e e e et e e e ANST A21.52
Wrought Steel and Wrought JronPipe .. ... ... ... e e ANSI[ B36.10
StainlessSteel Pipe & oo L v it i e ANSI B36.19
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Table 326.1 Dimensional Standards {cont'd)

) stallki.lril

Designation

PH"I‘ AND TUBES {cont d)

Pxp‘_ Case,Irons Pressure. (Gas and. 12120 PP
Pipe (,‘u(' Crmy and Dllctllk. huu. Prc.qsuu (For. Water and Other Liquids)

MISCCTRA N.l“,OUb'

Unitigd Sgeew Theeads , .

Pipe Fhoeads (Bxcept Drvscal). .

Dy sl Fepe Thrends o wee o o
Hose Coupling Screw Theeads. . .

Fise-Hose Coupling Screw Fhread.
Surface Teatore v oy e o v

*Standinds incorporated i this. Code by

3

3

DR e e e e e [
- e s 0 . .« .
e s e e v e 8460

referciee, .Hld“ r'n'c amoes

y
ce. ANSE LT

. TS WAWLP36Y
oo FS WA w20
.o ANSE DL E
L. ANSERD

, . ANSTD2
.o ANSEB2G

.. ANSFB4OY

andd

addresses of the spousvung cuganizavons, are show in Appendin Ll e nor
gractial toietec te a ipg.
text L bur insteadi, che \pcmﬂ cdition rdwt_ncu‘.nrc‘ also showa in Appendin [

Appendix Ewall” be ruhuf .xt inteevals asnceded..

:

¢ edition of cach u.md.ud throughout the Code
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FABRICATION, ASSEMBLY AND ERECTION

327 WLLDING procedure as approved by the design engineer and
qualified as required 1n 327.3.
327 2 Muaiesial, Backing 1mgs may be of the continwous .ri-

Line e . Some O
327 21 diller Materiol chined or sphit band vvpe Some commoniy .-,
All tiller material shall comply wath the require-
ments ol Section iX. ASME Boiler and Pressure
Vesawei Code.
327.2.2 Backwyg Rings.

i v *
Backing rings, when used. shali conform to the

typeyare shownn g, 327.2.2,

{b) Nonferrous and Normmetallic Kings Pace .
rings of nenfarous or acnmetallic matciar w0 -
used provided the qual fication of the weldi-

cedure as required in 327.5 has proved cw o -
such materials to be saastactory and prosadcd -

s
tollowinn sequuemeats use has been approved by rhe desiga engineer.

327.2.3 Conswmalle luscrts.

Cousumable mserts may be used if saainfucrz=s
use of such mseres has been cstablished by the gro-
cedure qualification.

(a) Ferroms Rusgs, 1t fetrous mctai backiay rings
are used they shal be made fram material of weld-
able quahity and che sullur conteut shall not exceed
0.05 puicent,

I{ two abutting sucfaces are ro be welded to a
third member used as a backing ring and one or two
of the thice members are fernittc and the other mem- 327.3 Preparation.
ber or mizmbers are austenitic, the satisfactory use of 327.3.1 Bure Wells.
such muatcrials shall be determined by the welding (a) End Preparation.

(1) Oxygen or arc cutting is acceptable onlv if
the cut 1s reasonably smooth and true and all sl
cleaned from the flame cut surfaces. Discoloraz.c~

{ (@) BUTT JOINT WiTH
SPLIT BACKING
RING

B s

(a) END PREPARAT D!
FOR PIPE ‘WALL
T71qxra§s$/sg
a/e" T v

(bY#eUTT JOINT WITH INCLUSIVE

BORED PIPE ENDS

AND SOLID OR

SPLIT BACKING

RING

(o) END PRESARALTIC
FOR PIPE WALL
THICKNESSTS

(c3"BUTT JOINT WITH
ABOVE 7/8"

TAPER-BORED ENDS

—]

AND SOLID ‘BACKING ’ o s
RING 178" / 0 2 e
. 1
® REFER 7O ANSI Bi6.25 FOR DETAILED DIMENSIONAL T'—.’n‘-l
INFORMATION ON PIPE BORE oo
'y
FIG. 327 22-TYPICAL JIDINTS WITH BACKING RING FIG. 327 31A-BUTT-WELDING END PREDS 4T %
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witch may remain on the flame zut surface is not
considered to be detrimental ovidation.

{2) Butt. \wL..u end presaration contained in
ANSU B16.25 or any oter end prepaanon which
meets the procedwe qualification is aceeptable. (oe
conventence ihe basic bevel angles taken from 316,25
are shown in Fig. 327.3.1A0)

{3) 1t backing ring
cludes machming dhe inude of the pupe, the joint
destas shown i Fag, 327.2.2(b) or 327 2.2{c) or

combinations of these detals ae prcﬂ-x ied.

are used and the design in-

{(4; 10 piping cemponept ends aie bored for
accurate tunnyg mackined backing rings, sach boring
1 e » .
shall not resule w o floshed wall dickness after

welding less thon the minumuam desten thickness plus

cotionmicu and crosion allewances. Where nceessary,
weld metal may be deposited on the mside of the
piping coripunent to provide suticient material for
iachining o mnsure satistactory scaung ef rings.

(5)  the pipmg component cnds are upsct
tiiey may be bored to allow for o completely recessed
backing e, provided the remannng net thickness of
the tininhiod cnds is not less than the minimum design
thickness plus coreosion and crosion alluwances.

(b)) Cileaning

Surfaces for welding shall be clean and shall be
tree from pant, o, rust, scale, or other material
which is decriniental to welding.

{c} Aligranent,

The ends of piping components to be joined shall
be aligned as accurately as s practicable wichin exisi-
ing commercial tolerances on diameters, wall thick-
nesses, and out-of-roundness. Alignment shall be pre-
served duning welding. Where ends are to be joined
and the internal misalignment exceeds 1/16 inch, 1t is
preferred that the component with the wall extending
internally.be internally timmed (sec Fig. 327.3.1B),

30°MAX |

4 “ i -
Lot ZZCOUNTER BORE GA1IONAL

FIG 327318~ iINTERNAL MISALIGNMENT

so that adjomiag ternal surfaces are approxiniatery
Tush, Huowever, this rirmming shall not residt o a
i, coiaponent wall thickness less than the num-
mum doagn thickaess plus corroston and erosing

allowances,

3t

ANSIB33% 31072
32722

{d) Spaciny
The root opening of the joint shall be as given in
the procedure specification,

327.3.2 Filet Welds, ,

Piping components wiich are to be joinea in a
manner whiclo incodes filer welding shall be pre-
pared in accordance with applicabic provisioss and
requiremients of 327.3.1. For ¢y pical detatls see Fig.
327.4.4A, B and C.

327.4 Proccdure.

327.4.1 Geneval,

No welding shall be done if theie isimpingeiaent
. . .

+
of any rain, snow, sicet or high wind on the weid
arca.

327.4.2 Goth Brit Wellds,

(0 Bt jmints may ne made with Shag, e vee,
dauble vee, or other suitable type of uroove, wuh or
vathout backmyg rings

(b)) Tack welds shail be snade by a qualified
welder or Shal! be removed. Tack welds whicn are not
reriovad shall be made w:!'n ait elecrode w i is the
samc as or cquinalent 1o the clectroc de te be wed fur
the first pass. Tack welds which have eracned shall be
rcmovcd.

e} 1f the eaternal surfaces of the two compo-
nents arc not aligned, the weld shail be rapered bu_-
tween the two surfaces,

(d) Welds shali comply with the following hmita-
tions as to imperfections, within the capabuitics or
the rHc of exsminaten used, and for types of -
perfections required to be evaluated 2s showa in
Table 327.4.2

(1) Cracks or Side Wall Cold Laps: Nonc per-

mitted (Sce Fig. 327.4.1A).
(2) Incomplete Penerrativn: The totl joint
penctration shall not be less than e tunner of the
two components being joiaed. except that incompiete
roct penetration is permissible if it does not exceed
1/32 inch or 20 percent of the whil thockness of the
thinner Lomponent, whicheesr is smailer, The \Utu.‘
fength of such incomplets root prurtretion sheii no:
caceed 1-172 inches in an, 6 irrnes o sweld
Unless otherwise speeifed by e on
desiga. welds on which 100 poresis radis

specified shall have complote foint penewation.

13V Weld Relnfore menr uad Cuderenrting: 3
bure weld shall not rave an widiront cneosdr 2t
lesser of 1/32 mely or 123y porcent of the wan

ey The throiness of

e
ftiea
wond 4 e v s ent shal »
wold moinaOv el el shiaa Rl

cone d shie fadlowar ceenstdeving the thinner compo-

. .
went bowng jomed
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C s ponenr Remnforcemens
1

Fhiokness, man {in

Jeswer of 1/8 ur

Tlohnaos(m), I

oo ana undo

AN
Cue T through 32
Over ZRE

For doabic welded jomts this himitaton v reinforee-
meat shali apply to ecach surface of the weld
sepatately.
‘ -
Wichw the above fimntatons, the wrface of the
weld shadl ty o the base metal of the comporents
hcmg weldad.

1

(1) Porosty For welds on owhich 100 puacent

radiograpiny 15 spoaited  an ardividual podher o
porosity shill nat eaceed the desser ol T3 or 1710
inch an 1ty preatest dimensien. I heang the nonnnal
wll Li‘.u!\m < ot the thinner companent beny joined
For welds on which random radiogaaphy 1s sps witied,
anandivie wl pocket of porosity sholl not eveced the
the lesser of 772 or 3732 mch woas gicatest dunen-
ston. The toral area of poroaty under cicher degree of
examination, projected radeadly thiough the weld,
shull not exceed an wea equivalent to theee nmes the
area of a single maamum pochet aliowable for the
depree of exannnaton speatied, in any square inch of
projected weld arca.

(5) Sluy inclusions or other elonguted defects:
For welds on which 100 percent rachography 1s
specified, the dcvclopcd fength of any smgl(. slag
inclusion or clongated defect shall not exceed 7/3, T
beng the nomm.il wall thickness ol the thinner com-
ponent bemy joned. The total cumulative developed
length of shg inclustons and/or clongated defects shall
not exceed T/2 in any 6-inch length of weld. The
width of a slag inclusion shall not exceed 1/16 inch.
For welds on which random radiography is specified,
the developed length of any single slag inclusion or
elongated defect shall not exceed 2T. The total cumu-
lative developed length of slag inclusions and/or
clongated detects shall not cxceed 4T 1n any 6-inch
length of weld. The width of a slag inclusion shall not
exceed 3/32 inch

(6) Excess Root Penetration. For single welded
joints, the cxcess penetration shall be hmited to the
lesser of 1/8 inch or 25 percent of the nominal wall
thickness of the thinner component being joined,
down to 1/4 inch wall thickness. For any nominal
wall thickness less than 1/4 inch, the excess penctra-
tion shall be limited to 1/16 1nch.

(7) Concave Root Surface: For single-welded
joints, concavity of the root surtace shall not reduce
the total thickness of the joint, including reinforce-
ment, to less than the thickness of the thinner of the
components being joined.

52

Table 327.42 tmpericction., To Be Evawated Ev
Vinious Tvpes Of Examination

TYPF (h CLEXAMIN NN

1 l\lllld Vit
Pendtrane S or
or Radin
Tvpe of Magnetic IATENTET
Impx ricction Visual  tartadde® I\'A:'__‘?.I_L'_"__
' x.u_k b X \ N
micomplete Punatration N N N
Fack of Tuston N N AN
Weld Undoroatning N
Weld Romtorcemont X
Porosiy N N
Shig fncdusien N AN
Concave Root Surtace X X \

*Euadbnoon, ans nocossary repan ot imperfectcss e
wtion of adiditienad atcras ahal be inared < ISP
ments of 33065 avloas mare simineent rcqu AL WAL AN
speatlicd by tae engincermy de g

Different types of mmpedfections are alluszrated
ing 327.4.1.A thru Enclusie
The methods of

vamamacon are deser boed i
336.4 The types and extent of cxammatiea requirad
are specitied 10 3365

327.4 3 lontudinal Butt Welds.

Any longitudinal butt weld in a piping cumpo-
nent not mndc i accordance with a standard | sted in
Appendix A shall conform to the following:

{a) The weld shall be single or doudle butt
welded, using a single vee, double vee, or otiier
suitable type of groove.

(b) Tack welds shall cither be made by a guanf’od
welder using the same procedure as the co*'f“tc
weld or shall be removed. Tack welds which are not
removed should be made with an electrode which 1.
the same as or equivalent to the electrode to be used
for the first pass. Tack welds which have cracked shaii
be removed.

(c} Welds shall comply with che tollowing limita-
tions as to imperfections, for the 1y pe of examination
used and for types of 1r1pub.cqons requires to be
evaluated as shown in Table 327 4.2. The me:hods of
examination are described by 336 4. The tuoes and
extent of examination required are specified in 336 3

(1) Cracks and Side Wall Cold Laps: None
permitted

(2) hicomplete penetrution and Lack of Fu-
swort. None permitted

(3) Undcrcuting Butt welds shall be free iron
undercutang, and Gmished weld surfazes shali naerge
smoothiy mto the bise metal surface at the toe.

(4) Beld Reinforcement The rhxckncs~ ot the

.. .« forcement shail be 1,16 inch to 1.8 1act
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For double welded j('wints this lim:tation on rein-
forcement shall apply to cach surf'lce of the weld
separately,

w5) Excess Roof’l”cmtmtwn Ior smulc welded -

joints, the excess anctranon 'shn“ mect thv. rcqunrc:g

ments- of3‘7 A4.2(d){6). - . .
(6) Pomut_y The wcld sh nllzmq.ct rcquxrcmcnts
of 327.4.2(d)( ). e
{7) Siy Ih('h'\mn The weld shall'meet rrquuu
mients of 327.4.2(d)5).
( ) ncave Root Swurface: The weld.shatl mee:

—

e EGIACE OF VERTICAL LW A3 T
e l o~ CONVER FRALET WELD . .r(/‘ Q

(_ oF = BURFACE OF f
wiLh TMEALZONTAL MOMDERS
: f}:w__, R

THEORETICAL “HHOAT -_.__..—r____‘,l
COUAL LEG "FILLET WELD s:;Lg'

HOTE  THE “SIIL CF N EQUALSCER FRLLT WELD IS THE LENGTH oF T~= LARGE ST
INSCRIDED RiGrT 1SOICELES TRANGLE (THIIRETICAL THROAT =0 707 2 ..uE)

s

T

ANSIB31.2-1973
327.4 4

the requirements -of 327.4.2((1)(7)

327. 4 4 Fil IM XY 'Idc .
Fallet welds. may Nary convex to concave. The size

of a fillet weld s determ. chkas shown in le.

327.4.4A. T)pxcal -minimum tll!ct wild details for
shp-on flanges and socket v,clu m' conmponents are

shown in Figs, 327.4.4D and 3 ?4 4C. The himita-

tions on cracks .and undercutting set forth in
327.4.2(d) for girth welds are also applicable 1o {iilet

“welds.

] g SUAFACE CF VEATICAL MEWOTAS mmm 2
Conetnl
. == CONVTE £ LLET WE LD / SN
e ®wELD

s —m G REACE 6 -

7 meanzonTAL uIustey N H
1’ 1 “
4 L R 1.1

§

1
e THEDRE FICAL TH¥CAT
UNEQUAL LEG FILLET wEg

NOTE  TwE "STEOF AN UNEQUAL LESFILLET WELD 15 THE LEG LENGTNS OF Twg

WABGEST RICHT TR ANGLE Wit b Car,OF «NSSAIED Wittty THE Fi T
wELD CRO53 SECTIOY (e g /p%at™) ‘ ne bt

FIC 327 4 4A-HLLET JELD SIZE

‘\.._.... ¢ oR" WHV‘HE_VEj//
’ 15 SMALUER

(a) FRONT AND.eAcn 'WELD

Llnn

() FACE AAND*BACK WELD

=" 4 ¢ 'OR THE TH:CKMESS DF LTHEEHUB WHICr~= VER uS'SMALLER JBUT-ROT
LESS THAN Y™ (SEEDIVISION 304/FOR DEFINITION GF ¢)

“- < . »

.

ﬁp_‘,—'; APPROX

‘1) soc.as'r NJ:LD;NG'FLAN»E

-

FIG, 329 .4:43-WELDING'DETAILS FOR'SLIP-ON - AND‘SOCKETWELDING FLANGES
‘SOME -ACCEPTABLE TY.PES.OF # LANGE ATTACHMENTWELDS

;I.._.‘r AT(MlNluU&d‘PlP&w.klfL‘JHlCKNESS:)
o

£1G, 327:4.4C~, MINH‘fUM WELBING: DIMENQlONS’HEObIRED FOK SOCKET WE LD

'DTHER THAN FLANGES
j

¢Cytitihare 13 TVBUT NOT LESS Troant

:

iy e N R

: '

G COMPONENTS

2.0

%o
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o 1
| s \ !
— COLD LAP BETWEEN WELD SEAD AND BASE MITAL

FIG 3274 1A

T v_\c-::_a—-(\——x———d
4.\\ X,____ﬂ,‘ }i\ \\\.j-_ LACK OF FUSION DUE TO SIDE WALL COLD LAP
A N

e — ~i
\\, - \\_\\ i LACK OF FUSION DUZ TO COLD LAR BzTWEEN
\\ ADJACENT PASSES
\-\ \\\\j
|

F

—— — = NOTE COLD LAP IS NOT SUAFACE CONNECTED

FIG.327.4 1B

INCOMPLETE PENETRATION DUE TO INTERNAL
MISALIGNMENT

NOTE INCOMPLETE FILLING AT ROOT ON ONE L€ ONLY

FIG 327 4.1C

—— INCOMPLETE PENETRATION OF WELD GROOVE

——-- - NOTE INCOMPLETE FILLING AT RCOT

FIG.32741D

1
J
\\\\4"" CONCAVE ROOT SURFACE (SUCK UP)
X

ROOT BEAD FUSED 7O BOTH INSIDE SURFACES 3T
- CENTER OF RQQTYT SLIGHTLY BZLOW INSIOE
SURFACE OF PIPE (NOT INCOMPLETE PEINETRAT ON)

FIG. 32741k
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327.4.5 Seal Welds,
If scal wddmv; ol threaded _]omts is performed.
all expased thicads shall'be covered'by the seal weld.
Seal wddm" shall be done by, qualificd welders. The

hmxtlt:om o..ﬂcx.\gks and unr{cuutung set foith n°

327 4.2(d) fur blrrh W Jus are also .‘pphciblc to seal
welds. - -

H
)

32?.-‘?.6 H’r:.’z{ud‘};imzcb Cbnuccvtibuu

(a) Fig. 327.4.6A, 327.4.6B and 327.4.6C show

typical detads of branch connections, with and with-
'

4 - ‘

-

> o

Y = = o % = e e,
A

FIG, 3.!.7-6 E_A«'ZVPJCAL' Wt:LDl
T O TION , WITHOWT, v"-\DDILTIONAL REIN-
<7 - FORCEMENT~ -~ ©

FIG. 327.4 6B—TYPICAL WELDED BRANCH CONNEC-
TION WITHi ADDITIONAL REINFORCE-
MENT S

FiG, 3274.6C-TYPICAL WELDED ANGULAR BRANCH
CONNECTICN WITHCUT ADDITIONAL
REINFORCEMENT

BRANCH. CONNEC:

ANSI 831 31270
32745

out added reinforcement. Hawever, no attemp: has
been made to s}'ow all accentable Types of construc-
tion and the fact that a certain t; ')c of, construciion
Is thustiated.does not indicaze that ut is.recommended

_over othertypes not dlustrazed. [

T

7

(b) Fig. "327.4.6D shows. basic. ty: s of weld
attachments used in the fabe? r*,..m'l of branch con-
nections. The location and' minimum size of these
attachment welds <hall conform to the iequirements
of 327.4.6. Welds shall be calculated in accordance
with 304.3.3 but shall not be less than the size:
shown in Fig. 327 4.6D.

The notdt.ons o1d symbois used i in this paragraph

and in Eig. 327.4.6D are as .olxuws

Ty, = Nominal thickness of header, inches /
tc .= thesmaller of 0.7 fyor 1/4 inch. -
g = no'minﬂthicknﬁcs'sv/o“?brunc’h v‘val], inches.

. # 4= nominal thickness, of reinlorcing ring or

©d

55

. _.saddle,. inches, made, fronv pl.\ i
) =j-- minimum  thickness of reinforcing ting or
saddle, inches, made from pipe.

a

timin. = thesmaller of ¢; onty

1,,-;!
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FiG. 327.4 6D-SOME ACJEPTABLE YYPIS OF VEL &D
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{¢) Uranch conncctions {including speaaliy niade
mtegially ranforced branch connection Dirting«) which
abut the autuide surface of the run wall, or wiuch ars
insected dhiough an opening cut m the run widi, shafl
have opering .md branch centour to provide a good it
and shall be attached Ly means of tully penctrated
groove weids, The fully penctrated groove welds shall
be finshed wich cove Bllet welds having a moumum
throst donuension ant less than 1o [See Fup
327 46D and 327 1 6Db).]. The hnutanion as to
imperfection of these groove welds shall be as set
farth in 327.4.2(d) for wirth welds

{d) In branch connecuons having ~cinforcement
pads o0 saddics, the remforcement shall be attached
by welds at the outer edge and at the branch peuiph-
ery as faliows:

(1) If the weld joiming the added rcmforccm(_'u

‘to the brunch s a fully penctrated groove weld,

hall be Taished with a cover Giller weld n.wmb a
mininunn chroat dinension rot less chan ¢ the weld
at the outer edge, joining the added remforcement to
the run. shall be o Hllet weld with a mimmum throat
dimersion  of 0.5¢, [See Fig 327.4.6D{c) and
327.4 6D{d).]

(2) If the weld joining the added reinforcement
to the branch s a fillet weld, the throat dimension
shall not be less than 0.7¢,,,5,; [Sce Fig. 327.4.6D(c).]
Tne weld at the outer edge joining the outer rein-
forcement to the run shall alco be a fillet weld with a
minimum throat dimension of 0.5¢,.

{e) If rings or saddles are used, a vent hole shall
be provided (at the side and not at the croich) in the
ring or saddle to reveal leakage in the weid between
branch and main run and to provide venung during
welding and heat treating operations. Rings or saddles
may be made n more than one piece 1if the joints
between the pieces have adequate strength and if
cach piece 1s provided with a vent hole. A good fit
shall be provided between reinforcing rings or saddles
and the parts to which they are attached.

327.4.7 Weld Identification.

Each gualified welder or welding operator shali
have un 1deauification symbol assigned to him and,
unless specified otherwise by the design engineer
because of scrvice conditions, cach pressure weld
shall be pecmanently marked with this identification
symbol. If more than one welder welds a joint, each
shall apply his symbol in a manner to indicate the
part of the joint he welded

327.4 8 Heat Treatment
Heat treat..ent for welds shall be in accordance
with 351,

56

327.5 Qualification,

327 5.1 Geueral

Qualtlicarton of the welding proceduses te vz
used, and of the pcrfo manece of welders ard well.=
operators, is rcqunrr.d and shall complx

ceguirenents of the ASME Dotler and Fresy-o Ve

‘/lHl .’ I

N -

73

Cuode {Secuion IX) except as modified by 52
brase weldmg quilification tequirenients, oo Pacs

of Secuon iX.

327.5.2 P-Numbers

To reduce the number of weldin:
Guahifications required, P-numbers are assiim 2
ings of marenial on the basis of € hardenabias chura z-

rerenics where this can be logiealiv done.

These groupings do not 1mply that bas: nates s
or filier metals of diffcrent analysis within o groos
may be indiscriminately substituted for a inaterizl
which was used 1n the quahification tesi w.t” Lut cen-
sideration of the compaubihity of the bus. arerie s

and filler metals from the standpoint of mer.'iu -2z,
properucs, postheat treatment, design ans serv.ce
requirements, and mechanical properties

The P-numbers for maost matenals a car 'n

Appendix A 1n a separate column of the stress tabics.

327.5.3 Welding Reapmmib"h'v

Each employer is responsible for the weld »g done
by personnel of its organization. and shall conduct t. 2
required quahfxc,mnn test to quahify the weismy pro-
cedures, and the welders or welding operators.

327.5.4 Qualification by Others,
To avoid duphcation of aualfication tasts o

welders or weiding operators. the welders or waldr;
operators qualmed astequired above by one emplo er
may be acccpted by another employer (s."aJ Lo (e
approval of the Code Examinerj on pipinz u

same or an equva]cnt procedure wherein tf ¢ essentu
variables are within che limits established wn Sectivn
IX, ASME Boiler and Pressure Vessel Cocz. An em-
ployer accepting such qual.fication tesis ©v another
employer shall obtain a copy (from the orevious
employer) of the performance qualification ¢

welders or weiding operators were quahfied. @
of such quahiication. and the date the waizer "uu:
welded pressure piping components uader £.37 Gual-

ord, showing the name of the empioyer ov w wom tre
<

fication.

327.5.5 Test Jom:.

Test jomnts for boih
performance qu.nhi“.c.x:mn shall be madsa
welds in pipe in onc or more of the speaie,
quahfication test posiions.

procedure gualificanion ar?

is T00»

"

)
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327.5.6
ilencwal

Yerfoimance Requalificarion,
ot
quiced (1) when a welder has not used the speaific

a Performance Qualification s re-
process {e.g., metal are, gas) to weld either ferrous or
noaferrous pressure prping components for a period
theee

manths o1 (2) when there 15 a

his abdiey to make welds

Vi ar omorce.

spewtic reason 1o quosvtion

. Y A
th=r meet the Pertormance Quahitication require-

ments, Renewad of gquahitication under \tlpwl.x:m"x

'\!) arvy b made s only asin e pipe wall thickne s
tvaluanon of zwn..)h.u atton under stipulapion {2)
may 'u made by .z;llw\mu hee exannnanon

;

3270 Quableation Recondds

Lt . -
fhe cnoraver shialb raointnn vecord, certafied by
. nd avaiable to the purciaser or his agent and

. .
e woapedtor, of dhe procedures used and the wilders

O

wellbior epecators employzd by bia, showang the
Jeteand reselts of procedure and perfornsance quali-
and the wlenulication symbol asugned to

cach per/armance aualiticanion.

-~ e
ATALGHS,

3277 Deisea Rep
Al deofccrs i welds requining reparr, shall be re-
moved by fame or are gouging, grinding, chipping, m
machming, All repaiz welds shall be preneated and
the basic
prciples of the same weldmg procedure m?u.;ll,‘

2378,

]
L

postheated  as ongaally  requured, and

‘used shall be empleyed as far as applicable. This
recognizes that the cavary to be welded niay not be
of the same ctontour or dimicnsions as the onginal
Joint.

Prehieattng may be required on certaia alloy mate-
uials of the air hardening type w order to preven:
surface checking or cracking adjacent to the flame or

-
arc gouged surface.

328 BRAZING

328.1 Magerials,
328.1.1 Filler Megad,
:hu

foorows meral wr dlioy having o mclting
coF
e

filer ameta] veed 1 brazins Jhall be a non-
pmnl above
The

and velow that of the metal being yol..d.

metad Whali naele and tlow m.dy withsin
desred temperaturs

I
U
é
il

the

:and in conjunction with a
switable nar controlled atmosphere, shall wet and
adhuie to the surfaces to be jomned.

S

e

’2 ,3 r",’.n

1 ¢

Tiu~es that are flid and chemically aciive at the
od
e

oo peetal nd he

brazing ¢ .nmr.xt.ur_ shall be used when necessary 1o
sieveat ovdaten of the nil urfaces

W

4§

ANGIRZT 35072
22756

to be jowned and to premate free flowang of the Aill.-

me taf

1

328.2 Preparation and Prucedare.

328.2.1 Surfuce Preparation.
The sutfaces to be brar.d dhal bc cieun wna free

b

s, paing, susle, and

fiom grease, oatdes
&

Ay

i
suitalbile chemcal or mechinical 2

be ueed to provide o dean wet

328.2.2 Jodict Cleasance.
The dJewsance between surtfaces 1o be joincd shai’
be ne frrger thas B oacesswy in oliow ompeis
priary distniaucn of the v v metal

a0

328.2.3 Hcatre,
The jount shail be brovzht to brwing temonrature

in as short a tune as poidie o mmrmze ovidatica

without locihzed underhieatingg or overheatiag,

328.2.4 Brazing an.u/u atious.

The anfication of prasirg breeers and brav o
qu

el sl

(»"ﬁcrﬁars shoil be in accordence wi

.

[ SETS A WS FOYS £

Loder and Pue -

meats of Part C, Scenion 1X. ABME
surce Vessel Code.,
329 BLNDING ‘

3291 Bend Radmicand Fladeoiag

)

Pipe naay be bent to any rudius whieh will -esuls "»
arc surfaces fice of crucss and substantiolly iiee
of buckles, Mattening of « berd, as measu-ad by the

d‘.frCn’CﬂCC UC‘IV\"C‘J!‘L the ‘maximum ar ni [IIC ananiiau al

dumktm at any cross-sect sn.nl mot eheus d 3 -

cnca‘ a5

shall not pronbit the use of Lends dewm

creased or corragated.

329.2 Precedure
Pipe may be ULent by aay hot or cold meth:
pcmus;xblc by radu and material charactenstics o:.

the pipe bang bent,
Cold beads of feeritic matvre
helow the

5 shait be made at

Lomperaiuics fover cureal fearpetatt iy

Hot benas shail be made 50 wamearares snois e
upper entaal temperatn
Hot vendiny shaii be dm a nm;\-mw'e
Uaath wariarial ler cterntics and end

cangs consisicnt

use reguirements
329,53 Hieat Treatnian
{2) :Hs.:"r hot beadimo Soan e
thichnesses of P-3, Pod. #2530 W6, V-10A g

e n - 3 LS - . - PRy
LaDay 233 TOElriaul oy b

A

materais s reguin .

<
1. “

SHEGange 1o,

e a-
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{b) Atter cold bendung, heat teeatiment Tor teme-
perture and duration o aceordance with 331 shali
be requured only s follows

(17 Where the masunuin caleulited fiher elon.

gation of the outside fibers of the bend exceeds 50
pereent of the nummn specified clonganon for P
throuh pP7 m.atcrl.}lx uniess 1L has Leen demonstrited
that the selection of the pipe and e procedure for
mhang the bend provide wssurance that in the as
bunt conditian, the outside fibers have retamned o
M cloayation capapihity of 10 pereent.
{2) Where regairad by the enaneenng design
{3 Where ampact tested aateriel s requuidd
when e wilcalated fiber Ghonenon of the bend
exceeds 3 pereent.

336G FORMING

3301 Piocedure

Piping compnnents may be formed by any smtable
bior o Lold oressing, rolling, forging, hammcrmg.
spinmang, drawing, or other method,

Cold touming of ferrous materials shail be done at
temp.atures below the Tower citiweal temperatine
Hot foimung <hall be done ar temperatures above the
upper it temperature

tot formnng shall be done within o temperature
with muaterial charactertstics and

range consistent

Cﬂd use rcqmrcmcnts.

330.2 iicat Treatment

(4) Aflter hot forming, heat treatment is required
for il thicknesses of P-3, P-4, P-5, P-6, P-10A and
P-10B muaterials. Times and temperatures shall be in
accordance with 331.

(b) Afier cold torming, heat treatment for tem
perature and duration in accordance with 331 shall
be required as follows:

(1} Where maxamum calculated fiber elongation
exceeds 50 percent of the minimum specified clonga-
tion for P-1 through P-7 matcrials, unless it has been
demonstrated that the selcction of the pipe and the
procedure for forming prowide assurance that, in the
as-formert condiion, the most severcly formed por-
tion has retained 3 minimum clongation capability of
10 percent.

(2) Where reaured by the engincering design.

(3) Where impact tested material 1s required.

331 HOAT TREATMONT

331.1.1 General

Preheating and heat treanent are means used .o
avert or rehicve the detrimental effects of the hieh
temperaturc and seveee thermal gradients wherent in

1 1 .
b sdd tna, heat treatment 1s used to rebe e

andlﬂs Ofr (l).’hi\l‘b'

webding
residuad sreessos crented Juring
QpLralions,

The reqirmneats of this section FCPICSLIT DAsIC
practices whicl e acceptable for most applicatiens
of welding, bonding and forming. However thev e
net necessrly siitable tor afl scevice condiacas The
engineeriog desin st speafy ore siac ot e
garements for heat treatment and/oe haedacsy -
tations when scivice condifions warrant then: S
laddy L the enwneenng desipn miay specity less steonient
couditiony for heat treaunent andfor haidocss pe-
quiremients wihen:

{a} Serviee conditions warraat lesy stinvent re-
guuenents, and

(b The overall varabley of the weldimg or fora-
iy process are sueh that the finshed produce ol oo
stitable Tor the mmrended service.

When the cogineenng desion stipulates requare
ments less strongent than those contamed w 231 tie

destan enginees must demonstrate to the st cenon
of the ownar the adequacy of these requicients
COmMPat b SCIVICE CAPCNIETNCE OF APPrOPrILty e f.. 0
ctiy conparabic service experience  adequate <o
sideration must be goven to overall service condiziaes
meluding factois such as frequency of therand ¢

ching, flexibihey stress levels, probability ot bruwie
fadure and the effects of service temperature, 1o
addition, appropriate welding procedure qualiticanion
tests shall be carried out.

The engineening design shall sapulate the deraids
of examination and/or other production quahity con
trot operations required to insure that the tinal welds
are of adequate quality. Such operations shull be
apphed at least to the extent speaitied n thiy Code

331.1.2 Heating and Coolurg Method

Heating may be accomplished by a suitable
method which will provide the required meial tem-
perature, metal temperature uniformury. and teroer-
ature control such as an cnclosed furnace, local fuel
firing, electric resstance, clectric induction. or exe-
thermic chemical reaction. Cooling may oe accom-
plished 1n a furnace, in arr, with the ud of focal
thermal control through the application of heut or
insulation, or 1n any other manner required to achieve
the desired coohing rate.

331.2 Prelicaung
331.2.1 General

The necessity tar preheating of welds, andd? the
wmperature to be used. shall be established by the

cngineering desier and demonstrated by the proceduv-e
qualthcation Howevzr ~reonmimended nuniannt pre

heat temperatires for the vanious P-anumber mater als
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“wable 331.2.1 — Recommended Preheat Temperatures

* Buse ° Weld Metal , e - oo L coe T
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Tatal Alloy ;
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k4 ol :
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ire Iisted oo Table 33120 1t dhe ambvent tempera-
tuce iy fess than 320, prc'nv.mn‘ag O a temperature
wan to 0 hand s requiced for all macerials.

331 2.2 Irebeatig Dicsandar Metals

Whon welding disimitar merals having dilferent
t‘l('hl‘ut KK‘LU”“]\C”(Ilti()llb, IIIC [”Ch“-l‘. [&'Hli’\'rd[l“l'
Sl becaablished by the enginecemne design as

detsonstrared by the quabiticd welding procedure;

however the hrzher preneat temperature shown an
21

[ioie 331 for the rwo mictals 1y tecommended.

IVV2 5 Temperarns Measurement

The preheat temoetaiuwe, togquired aecording to
the weldin s poocedures shall be checked by use of
temperatnsndicating crayons, thicrmocouple pyrom-
cters, v othar stnible methods to assie that the
Fequite. p.(‘}m.ak tempe e s nbt.unCd prior to
snd mantaned dunng the wedding operation,

331.2.4 Types of Welds

These plchc.ur recommend iions app]y to all
weids mcluding bute welds, fillet welds, sochet welds,
and seal weids of threaded jonts.

3313 Heat Treatiment

331.3.1 Requacments for Heat Treatinent

Heat treatment i accordance with Table 331.3.1
Sl be wpplhicd as required below. The design eng-
neet ”l.l'\' '\[)CLI‘)’ RO ﬁl‘ll:l}_{cn( fl.'(il“fcln(.'ncs, i"'
cluding hiewt weamment lor lesser thicknesses, or e
lll'ly "-P(‘C”‘,' IUSS ﬁtr“l‘L'Cllc I'l_‘(lulll.'l“(.'n['\, lHCluti!llg
nonce, t accordance with 331.1.1.

() g shall be heat treated after welding as
required tor material groups and thichnesses in Table
331 3 1. The heat treatment to be used in production
weldmg shall be stated 1 the welding procedure
speadciion and wwed e the quanification of the
welding procedue,

(b) apiny shall be heat treated after bending or
forming as cequired by 329.3 or 330.2.

{¢) Normahzing, or normahieing and tempering,
ar anncaling may be anphed w licu of the required
heat treatment after welding, bending, or forming
provided that mechanical properties of the affected
weld and Lase metal mect specification requirements
after such heat treatment.

331.3.2 Harduess Tests

Hardicss tests of producnion welds and of hot
formed and hot boat prping are intended 1 o check
o li“tcmnnc .r heat ticatient has bccn pcrlurmul
satisfactonly
Table 331.3 1, o mimmum of 10 pereent of welds
and of hot formed and hot bent muacerials in cach
heat treatinent batch winch aie furnace heat treated, -
and 100 percent of those which are locally heat

Wheie a harduness lomie s given

60

. . ) .
oared shoil be hardaess tested. The karenes oo -

appies o owdla md ro heat atfected coae o
test of the heat altected cone shadl Le o oo 0t

pont s near oy practicable to the edye n tae vl

:
3333 Dassinndar Welds

{4} Heat teatment of welded jones Ler veen o
dratiar iernioe metals or between fernitic Fo sy v

disanufar ternoe weld metal, shadl be we o0 L
'
!

COSC TARGUS TUgiT.d L d et

temperatine tange of ¢
351 3.1 ror cach matertal jomed.

b)Y tassmndar jomts includin g both o cermine e
an austenite weld or componcat shall Te neat e
avcordin 1 to the reguuements tor the forete oter.

uiless otherwise speahied by the enginecrn ea .

331.3 4 Lemperatuwre Measuicnent

Heat treatment temperattne shall be chectud b
the wse of dhetmocouple pyrometers or oier sutt. o .
methods to assure that the requirements stated o,
procedure specification are accomplished.

331.3.5 Inteirupted Weld,

if welding 15 wterrupted before comnli-on. o
the weldment 15 allowed to cooi prior to nat weut
ment. adequate heat treatment or controliol ate o
cooling shail be applied to assure that no dor i oo,
clfeet to the piping shall resule. The preheat teimnper -
ture 1 the welding procedure must be appied betere
welding s resumed

331.3.6 Ihickness Lffect on Heat  Deatmen:
Requirements

When componcais are joined by wilding, tio
thickness to be used i applying the preheat recorr
mendations and  lieat  treatment requirertrats of
Tables 331.2.1 and 331.2.1 shall be that of ¢ =
thicher component measured at the jomnt. except «-
follows:

{a) I the case of branch connecion oo
{other than weld metal) added oy remrorcmnea,
whether inregral or attached, will not be ¢ csaden o
in determining heat treatment requuemcenis o
cver, heat treatment is requured wiien thie thcaness
through the weld in any plance throuch the branch .
greater than two times the himmung nos W onekness
requiring heat treatment even though the thicancs o
the components ot the joint is less tnan o2 fnuiag
thickness. Thichaess throagh the we'a for tae dctans
shown in Dig. 327.4.6D shull be coraputsd wsaz 2:
tiie tollowiny formulas:

it

detand (a t,*t;

Th T e

cetatl {b)
detail {¢) Greater of .+ 1, o t, + 1,

detail (d;
dct:nl (‘C)

Ty v, + ¢,

f” +“C



Table 331.3.1 — Requirements for Heay Treatment’
2 Bate Tt Weld teal . - ) T Lo ‘Mm, specificd tengile Heslln S YT
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by 1 che case of lier welds for attachment of
axternal non pressure contumag parts such as lugs oe
ather ppe supporting elements, the throat of the
filletwe dhall govern,

{cy cor filler welds used in shp-on and socket
weldiapg 1 ages and connecuons, and for seal welds
of threa bl jomts, the necessity for heat treatment
sholl b overned by the base metal thiekness m
aceordance with Table 3313 1, excepe as follows:

{1+ Not requrred for P-I mocenais when weld
troar thuoaness s 5/8 inch or less, repardless of base
metal thickhiess,

{2y Not requited for P23, P-rl £5. PI0A or
PioB .

fess, regardtens of base metal thickacess. providing

sis wath weld throat thielness 1/2 inch or

tecommend Wf numimum prehest s anplied and mini-
mun specited tenstle steength ot base metal 15 iess
than 71.000 » .,

(3) Mot required for fermtie materials when
waics are made with filler metal windh s not air
hardening, Au ceatic welding materials may be used
for welds o ferritic matertals when the effects of
service condinions such as differential chermal expan-
sion due to elevated temperature or corrosion will not
adveisely affecr the weldment.

33i.37 local Heat Treatment

In local heat treatmienc a circumferential band
must be heated until the specihied temperatuie range
enists over the complete circumference of the pipe
section, with a gradual diminishnyg of the tempera-
ture owtward from the edge of the band which in-
cludes the weld or the bene or formed scction.

(a) In local heat treatment of butt welded joints,
the mimimum width of the crrcumferential band,
centered on the weld, shall extend one inch beyond
the cdaes of the weld.

{(b) In local heat treatment of welded branch
connectioas, the width of the heated cireum(erential
band shall cwtend at least one inch beyond the edge
of the weld joming the branch or attachment to the
fun plpc.

{¢}) In iocal heat trcatment of bent or formed
sections. the mmimum width of the circumferential
buand sh i extend to one inch on cach side of the bent
or lformed area,

ANSE LS 31973
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335 ASSEMBLY

335.1 General
The asserubly of the various piping comonn nty,
shethor done i a shop or as ficld erection wnail be
done so that the completely erected piping con

e T
193

with the reyuirements of tais Code wnd anr the
speatiied requirements of e engineering dew
335 2 Bueleed Ulanged Jomrs
335 2.1 All flanged Jomnts exeept o Toed pooe
and components wherein the hang serves as u g e,

hall be fitted up using a stngle gasker betwecn Con-
tact faces. The coutarnt faces shall bear unidoom:. on
the gashet, and the tlange boles shall be tgnwned wo
relatively uniform bole stress.

335.2.2 In bolting gasketed fanged joints t
gasket shall be properly compressed m accordance
with the design punciples apphicable to the ty ¢ of
gasket used.

355.2.3 Steel-to-cast wron tlanged joints snait be
assembled with care to prevent damage to the cast
iron flange (See 308.5.4)

< 335.2.4 Allbolts shall extend completely thrnuzh
their nuts cxcept that belting conformuny ¢ ANS!
B16 5 that tails to do so shail be considered ad:gaute
provided the lack of complete thread engagement is
noi more than one thread 1n any nutc.

335.3 Cast lron Bell and Spigot Joiats

Bell and spigot juints in cast iron piping siall be
assembled using poured lead or other joint compound
suttable for the service. Assembly of cast iron bell
and spigot piping shall comply with AWWA Sid.
C600.

335.4 Threaded Pipe Jomnes
335.4.1 Thicaded joints which are to be scal
welded shall be made vp without any thread com-
pound.

335.4.2 Any compound or lubricant used on
threads shall be suitable for the seevice condinior,,
wnd shall not react unfavorably wath etther the seev.
ice fluid or the piping matenal.
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diviictabes beoween “evummanon”

COsarnnanion™ apples to qualin

ceniztol tunetoae ratonaed by perss el ampleved

- -
by the Pl anuiacturer, ancicates s oncctor ahel-

crences I was Cede o Cosaroiner” e o pumnml

perforaiie quality control exaniinations. M laspection™
.4p:.»h=~a (o tuactons peconmed Tor the owner by e
Author: od
this Code to "The Irspector”
lnspector or his dede s aates.

336.1.2

Prior to witial oprration, 4 piptag installation, in-

r ha delegates. flefciences it

inspector !
are to the Auttiorized

Regusred Exangnation aad huspection

cluding 1t compunents wnd worhmanshap, shall e
exatmed o ssvire compliance with the design. ma-
terind fabucanon. and assendbly regoTrenients of this
Code, und o} the eugineering design. §e s the owner's
cespoastbility, exerosed dirough the Autionzed In-
specior, to vertfy that all requited exammations and
testing have been completed and to nispect the pipg
to the extent nece ary to satisfy hur \:fi‘ that 1t con
forins to all apphic able requirements 6f this Code and
the engineering design This verthication shall include,
but vhall not be imiced to, cerafications and records
g Lo atertals, components, heat treatmeut.
exvanatnation wnd testing, and gualifications of opera-

pertaing
tory and jiocedures The Avthonzed Taspector may
delegate performance of mypection, but 1s responsibie
to msure tht a person to whem he du‘-utc s an in-

spection funcuon s guaiticd to perfoim tha: function.

336.1.3 Responsibdity for Examination

i 5um)n does nor relicve the erecror, the nuanu-
focturer, or the fabricator of reqpoaubiiity fon pro-
vidig matecals, components, and woramanship in ac-
cordance thh rcqui'{ tmnmenls of ri*ls lec dnd the
engincertng design: peyfooumy all reguired examina-
tions. and prepanae surtable r«,Lu.da of evamination

and teses pertonmed. for the Inspeetor’s use

330 2 Qaa thicabons
The Aataaiced Inspecror shali be dewgnated by
wn cmpioyee of

of the Authorized tnspecior

the owner and shall be the owaer.
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336.3 Ruglis of the Auidoneed Laspector

X} . , _

the Authorized Inspecior and hs dedoswtn s shad
have ac.

. , \ .
€95 L2 M) place WROI Wore JORCSMLe Wifl
a. This includes mdne-

the piping 1s being pum;-:c
tacture, fa'uncanon. Boat zoaimen, assauibl. . eree-
(B ,’f

hell have the aght to 2adit any examanation:, w n.

Lo, examnation, and o

spect the proing esing any avamination method speci-
fied by the engineenng design, and ro revicw aif
and records nc cessary to satisty the
din 336.1.2.

cerutications
ow ner's respoasibility as state

336.4 Dxamunation Methads
Examinations requered by chis €
the engineering design, and by the i:.s:wcctor. Wit ul b:
periormed in eccordance with the motho:
below.

33601 Genend Regeircawnts far Exaoimitions

4 The methads of examinaues cuv‘x‘& ot

tolicwiny paragraphs shall be pe-fonined by

peisotael in accordance with qualiniod weittea pio-

Coaing

3

cedures thar coaform to tie deew: 4 methoa.,

(b)) Persennel Quabificeros.:
wig exoaminations other thoa wis
quihlied i Jccord.mcc Wl
SNT TC- l”\ “Recommend.d Pr.
tive Tuun:,{’«‘ wnle st non amd Jort
< Prorea’urc le._.u.:uu:‘-m
wdas reguired an r‘:'“;“m

! i+
1on V ol the .-\S\ - (¢
i

WL 0T RS v,;fc e engneenng G

1 b 1
fn Bur shatl o least Mgt the recatiomer o in Chane
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s subdo L on for the speciic type of examination,
(e} Fogone Repairs shudl be o accordance weeh
327.7.
336,42

() Vool evnnunation is observation of the por-

Viicread B vaimnation

ol carrpoaents, oints and other piong clements

dirwe or i be exposed to vien betore, dering, or

&
atter s acaue, tabocaticn, asseublyerection, in-
spection, oo rostiny This cxamination mcdudesverntis
o and e aeering Jeswg coquirements

for moteria ~and

I
criton of
COMDUNe AL, GONCRHONS, (OIRE prep-
srationt, W g vent welding or jomimg suppoiis, as-
sembly L ane Gocton
Vis L onnunaios shall be performed i ae-

cordiace v i Artdde § Section Vool the ASME Code.

336 03 Haquetic Paciicle Exaniination
Mot od

\.l) d
ve perforocd

Magretic particle examination shall
o1 accordance with Article 7, Secuon V
of the ASVT Code.
(b) Lre catiens oa Defects Lunitations on de-
s shali ve s stuted in 327.4.

336.4 4

(a) Mewod. Liquid pencbant exanination shall
b2 performed in accordance with Article 6, Section V
of the ASN Code.

(b) Linrtations on Defectss Limitations on de-
fects shuline s stated in 3274

eCt

Lugusd Penctrant Exanunation

336.4.5 Radrographic Examination

(a) Dejonzons: The following defimtions shall
apply to radwgraphy requiced by this Code or by the
engncering design:

(1} “Rundom radiography’ applies only togirth
butt welds. it is 1adiograpliic exammatien n accord-
ance with rhe method outlined m {b) of the complete
arcumicreace of @ speafied percentage of the girth
bute weldsin a dcx*lgn.\[cd lot of piping,

(2) 100 percent va.li{)qmphy” so apphes only
o arth buie welds unless otherwine specified 1 the
engincertng design. {t is radiographic examination n
accordance with the mcthod outlined in (b) of the
compicte circamference of all the girth butt welds in
a designated loe of piping. [f the enginecrig design
speaifies that 100 pereent radiography shall melude
weldy other e gudh bute welds, the examination
shall melude the full length ot all such welds i the
designated fot of piping,

(3) “Spot Radwography ™ is the practice of mak-
g a single expasure radiograph using a procedure
within the method outhined in (b} at a pomnt within a
speciticd eveant of welding. Required coverage for a
singic spot rediograph is:

1) For longitudinal weids, at least six inches
of weld leng:h.

64

Buon v ob L1270
33642
g - , .
23 Poe e inter and brandho weds
a) b pipang 2 mches and wvaller o oo
. 1 s
pipe siveswosinzle elipacal exposire wiick ence vpes

ser e entie weld arcumrerence
b) m ppuy farger than 2% inch noconn
2 !

mpe sic, ot bt ¢ ClrLimiior-

3 perceat o the wisn
h

nee, o Hoanches, whichever 1s less,

<

Moethiod, Radtography of casting Iy vo ornd

i
!

ol
by 5302.3 30¢v Radiography of other compons o
ot welde shalt be i accordance with Arocle 305 0non
Vool the ASML Code, widh the following exce o,
for double w

1. The prnetrameter thichnessmay pe 2 poreeet

all exposare:

ol two times the nomiaad wall thickness,

2. The penciramierer may have 3 holes o1 203,
aad 4 tmes the penetrameter thickness, but moa
case less than 1/10 mch duuneter except that whern
Gamma Rays are used as a source of radiation. the
minnnum hole diuncter need not be less thaa 3/32
mch
3. The penetrameter may be placed on the sids
fcarest the radiation souree or on the Hilin side +1 the
technique cmployed 1s shown {or proven) to t: de-
quate
(¢) Linututions on Defects Limitaiions un de-
fects in castings shail be as stated 1n 302 3.3 ior tne

quUerd Cdsﬂﬂg qul.ly :'.‘.ctor. [.Limitarions on dui.

i other components and welds shall be as stared ua
327.4 tor the dgegree of radiography involved

336.4.6 Ultrasomte Examination

(a) Method Ultrasoric examination of weids
shall bein accordance with Artcle 5, Section V of the
ASME Code, except the followiny shall be substuted
for Subparagraph T-535 1 (d) (2):

As a minnmum the ransfer mechod shall be used.

1. once mn every 10 welded joints,

2. {or sizes over 2 tnches NP3, once i 5 feet of
welding.

3. tor sizes over 18 wches NPS, once in each
welded joine.

Each type of material and each size and wuhi
thichness shall be considered separately 1a apploing
the transfer mechod. In addition, the cransfer mechod
<hall be used ar least twice on cach type of weld joiat

(b) Linutations on Defecis Lunattnons
tects shall be s stared in 327 4. The followang

meats supplement. for chis method of examin.zi

[AAF NN

l’\.‘L;‘.‘\_;‘-
only, the linntafion on detects speaified in 327 4,
Luicar-tvpe discontinuities are unacceptablie i rae
pumary reference response exceeds the reference o
and discontmuties kave lengths which exceed the
following: .

1/4 wnch for T up to 3/4 nch

1/3 inch for T trom 3/4 to 2-1/4 ch

3/4 inch for T over 2-1/4 mch
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65 Tvee and Daeent of Wequred Examinaton’

The mitent ol these castntatiogs 1s to pravide che
aer and the inspector with reasonable awwance

! a1

reamrements of theeCode and the o

NIx naRcering

o have b Recuised 4 |

coanaare booaemer Reguiicd enamina Lot ordiaaerdy

will provide tos s waanee, Wien o uq.mc‘ Jevanina

nowcreveals tha facitem (o tvpe of pipiing compoae ot,
t AT

o a wedd) ey mne d Bl toomieer el sble guahty
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et et e st o thin Codel Al twe weddinor N

vactitoe of Gig e type Shali be made ot the

et E> ‘A.!},g{ Ol rterad (EI @ \u‘}d, Ly »OSANTES W Mnl or

Opsaon Vahar was dencieacin qahey, e

3
srosid poup of ceans examioed moets ml‘fmumh Aual-
fuy requiterments, e stenss represenced by these adds-
ns shall be ace ch of the

T H M
errs which {ods to meer appheable

donal exatamato epted. Forea
seo ol proup ot 1t
gualiry requizcnenis iwo addirional iwems shall be ex-
amined It ah of the thued Broups of itens exanuned
meet sppheable quality requirements, the itcims which
weie delicicue shalt be repatred or replaced to meet
che requivenicany or the Code and all items cepresented
by the examuincd items shall be sccepted. If any of the
third group of 1tems examined fail to mect apphcable
guality requurements, all comparable items inay be re-
pliced or they shall be fuily examined and repaired as
mocessary to meet applicable quality requirements,
For Prumbers 3. 4, and 5 materials, examination
shall be performied after completion of any heat
treatment.

336.5.1 Required Examination for Piping Not
Lavered by 316.5.2
{a) Vo @ vaminaion
Pigiag sl be

with 336 4.2 ta the

\!'u.nhy examimed in sccordance
vtent specified herein or to any

greater oxt spcuh;c‘ in [ht engineering design. The
fo]lo.u ng si 1! be included:
1. Suflicont matesial and components, selecred

wt sunctom tosaasfy the examaner char they conform

free from dairage.
vrzene of fabrication. Each wold
er's or welding operater’s work shail be represe

chmash mor na:::asari';y cach type of wel d for

welder o welding operator. Limitattons on de

ase those 4 127 4,

.o . . r . 1
rrent of fabrication for loogimudingd
¢ Thel LaGse UE LOSRPONCATS MGade 10 inas

$5c0e 336.1 3 for aeliannion of € zaminauon,

I I L LA s e
ATSY 0T L0078
el 2

. . '
LTl speuthications tecomnizel an s code. Lunita-

tions on defects are those ur 327 13 See 3360 1 4

for exwmmation of longitudisal welds hoviag o jomt
factor “E” of 090
4, Random exarunatlon of the assemb’s o

i T ~ . 1
thresded, boleed and vther pint o satoty the o

HY
J
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<
aadtnier ot ey Ccuntamn to teaniireranis of 33
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wiccted to nsure (h'« the work
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welds to Lo evannd

< Sy ¢ S
PERULIE NN SN

"ch mdmdu.\l wc;" er or \W"("'"C ODLTLTOL §

as provided m (¢j, mav t: 5:13:3i1-.u£c3. {ue ol ar nast
of dr: ad.ob- phic OF wifrasonic examinet,on On &
weld-for-wewd busis if spe ecified i 2 ;

sign and approved by the own

2., Any weld dcsxgnatcd as requiring we
ty assuraiice in accordance with 319.4.5 sha
araraed radiographicaily to standads in 336.4.5 for
100 percent rediography or wirasenically in secord.
336.4.6 or by m-process
plemented by appropriate non-deszructive exanina-
tion.

<1CC W’llh exaninat.on Sl p-

3. All examined welds which do not mect the

reqairements speaiiied e 327400 () or 327403 (o)

shail be repaned W neect thowe soquitenznes and re-
exanuned in the repawed areas,
(c\ In-Process Lyarmunaticn

in-Process Lxammnation consists of the folloviny
visual examiaations of:

1. joint preparauen and deaninese

2, prehesting

3. heupandinternal abrment poior o welsom

4. weld postion. electiode, urner vinasies spoee

5. eondinon of the soetzass afer dleanmg,
ternal and internal where acozdele adld by L0l
PERCITANt OF LIAIcTIS 04T Chu il ialiul w bee
speetficd 1 the enynetrig deor

6o sigy cvneorel and Wl cenaon Leeewen
EhLJ‘J'jS.

7. appratances of wnd Lanve wil
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(d) Corttfication aned Pecoeds Jor Coniponens

Tue exvaminer shali assuie baawit by exanunano,

ol certiticihons and records thet the matenos an

:

¢ “t of the el I N

um| rOnic sty are o the speciineg stades and taal they
1

have recenod .‘cqutrcd NEaT Lrew'inent, Svanbinition

and restine The exannner shal r-ovide the insocc:
\bli{x veertiacinon thau ot the quiae (Y O antrof re v

sicats of this Code and of the enaceriny destga have
Leen carnicd out ’

- - ~ 1 ~ -

33052 Nequire ! tovamneaionr for Fipers for
fow Hewrd Servger aly

Plymr and DPIRE Cloneiss sl be vy q..u\, ex-

' ' P
aoined 1n acearduance with 335 2.2 ¢4 the enent nee-
csary to vaiaty the ovimier th L componenis, ma-

- 1 1 . 1 - a
Sﬂ.h:“vﬁfl\l]'..l"l\“if"\(l’n\"'? O Hhie Togirrenents
n when ol the

1. Tucdesign pressare does ot oaeced 150 psig
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336.6 Supplementary Franuaution

Any of
336 + may be speatfied by the coaneering design to
supplement the exammanion required by 336.5. The

exicnt ()i’ s 71"”)&.1)[«.}"" cuanmmanion o A"‘ p(.‘ri()'ﬂlLd

¢ome Lhmis of Ccumimoanen deseribed in

antd any mirations on tects that difter from those

det
i the JI)P.‘LHM\ par: of 327 shall be speaiticd in the

cmnecrins ms.gn Tor P-numbers 3. 4, and 5 mate-
rials. exannnanon snatl be performed after completion
of Aty posiheat treatment.

Anuther iy pe of exaniination which may be specified
by the enpineering design 1s spot radiography as de-
scribed w336 6.1,

330 6 1 Spot Radiography
(a) Longtudinal Welds  Spot nidiography for
lonwudingd welds made i accordance with 327.4.3
which arc requied to have ajoirt factor “EL7 0f 0.90
(Sce Tablu 302.3.4) require exmmination by radioz-
taphv of a1t least one foor i each 100 feet of weld
tor eacit wedder usig the method of 336,45, Litara.
tons on Jotecs e those of the 100 percent radio

Sraphic toganenienis of 327,13
(L) Gudh Weldy and Other St'eids 1t s recome
mended that the extent of examunation be nat less
than one shot on one weld tn cach 20 welds tas each

W«‘Hl‘r. Jdess atherwise spree hed, Hntarnons on de-

fects e those of 327,40 o the type ol jont ovamind,

) (&) Progressive Pxammatien: o the speatied

ISee 336 1 1 tor & (imnion of (xacunaton
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336 6.2 Hurdncsi Tosts
The extent of hardness tesung rcqm cd shall Toa
1
N CHIERNFAS

accordance with 331 3 2 unless more

2
qmrcmcnts drc SPCC‘IHCd Y [hﬂ cm‘;mccrmg (AN

336.6.3 Suppicmcntary bxamination o Ayer v
Code Requirements .

Any mcthod of examination may be usew "2
wolve doubtiul indication Limications on defecs - i
be those for required examination,

337 PRISSURLE TESTS

337.1 Tests, Guneral

Prior to miual operanien. wstalled pipimg bl eo
pressure tested to assure Dightacss except as puiuitad
n 33752

in the cvent repars or additions are maace rolios ry
the pressure test. the affected piping shall be reviavic
except that in the case of nunor repawrs or uo.

the owner Muy WAhs reiest regquireniends, Wi

LJU(lOH.N‘)’ Iodsuics are (Il\un {O asslfe >
structien The pressere tost shall be mamwairoo 2o-a
sutficient time to doormiae of there are iy feas. oot
not dess than tea anmates.

When conducung pressure teste at fow mar o eeas
proattites the povabdioe of bicde baciwe 0 s
considered

Alternate e to those regquiced by 337 2 2375

and 337 4 may be applicd vader the conditicns ac-
sernibed in 337.5.




ALTCTGCA Dl e » S, 17
PeTHROLE 2T RINMINERY PitiNg

337.2.4 U ydrostatic Test
5ts .l” b\.

if there ds pns;lb.lvty of damage due to frecamg,

pvdiostatic, using water. except
or it the oparating fluid o piping material would be
advetsely affected by water, any other suitable fiquid
miay he used, 1 o tlasvmabte hguid s used, its Hash
ation

point shall not te less thas 120 F,and consider

shiae b 2iven o the tust cnvirommcut,

337.2 2 Premmatc Tost
{2) It hydrostatic testing is vot c\)mu{"rcd nrac-

aeable by f owner. a poeunatic test in accordance

Aﬂ'f.;

with 337.4 3 may be substituted vving air or another
aonflonmanle cas
ha
0‘7 .-‘\ ,"nt:mlin.’n‘} E‘lnL}Un"ﬂuC test ot not more
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Jian 27 p\!\ ~y e mode prioe ro hvdrostatic test i

:
order to lovaie mayor feaks

Te<t Prepaczaon

All joints. ‘iuua g welds, ace tobe Tef uninsulated
and exposed .z.irmn,vumi\dnuné the wse. If ;xjomt
jas been previoush n this

weted 1 2ccordance wi

Code. 1t niay Le inselated or covered..

Pl designed fos vaper or gas shail bo proaided
\H'h :uf{h(mlmi tcr‘llmmry sunpf‘;rtz,, lf 1ICCLsSATy, 10
support the weight of the test hiquid.

L\y.msmn jouits shrail be provided with temporary
restraing of rmuwxl tor the additional pressure load
uider test or sh.t“ berisolated from the test

Equiprucnt winch is not to be subjecied ro the pres-
sure cest shall be cithier discounccted from the piping
or 1olated by blinds or other means during the st
Valves muay be used provided that the vadve (including
the closure mechanism) s suitable for the proposed
fost pressare

A flanged joint at wirich a blank is inserted to blank
ult other cauprent during the test need not be teseed.

B« pressisie test is to be matntained for a penied of
e o and the cest hguid mthe systomoas sebjeet to
chevmal expansion, preceutions shall be tiken to avord

Ly (LL‘SS! 2 i)ltS‘tH«.

337.4
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Tust Pressure
Testing of Internal Pressure
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AMERICAN HIATICNAL SEANIARD
PCTROLEUN REFINERY DIPING

perontred by thos parariaph By be cmpl()ye«L 1 all
0‘. ihC fu”nwmg COHLIUH)!\X diC TICL

(1) Hydrostanie tests would be damaging to
W, wternal maalation, or mterfere with a process
vuach wall be harardous, corroave, o mopetaive in
~c presence of tnoisture or the posability of brictle
t.l.lk [SEE RN AR AN £ from low mctal iemperature dnrmg
TNy

{2) Pocumatic tests required by paragraph
337 4.3 would introduce conswderable fasad from
stored encigy i the svstem ot the possibiliey ot
Poale fracture enasts from low mctal wnperatae
during rest.

by Uader the wbove conditions, the following
shall be applied

(1) ‘The system or jorts to be tested <hall be
sabyected to o pacumauc test at normal plant ar
pressure ot at least 90 ey for a iung[h of tuae suf-
ficient 30 an onaminaiton for leaks, but in no case
for less than ten mmutes. A prelinnnary checi shall
be made wnd ~ressure shall be apphod gradnally as re-
quiret in 337.4.3  All joints which have not beea
tosicd in accordance with 337.4.1 or 337.4.3 shall be
exani.acd for leakage. Leak detection shall be by a
methiod and sensitvity specifica by the engincering
design.

(2) Welds, including those used n the manu-
facture of welded pipe and fittings, which have not
been subjected to pressure tests 1n accordance with
337.41 or 337.4.3 shall be non-destrucuvely ex-
amined as follows before leak testings:

a. Butt welds shall be 100 percent radio-
graphed

b. All welds, including structural actachment
welds, i magnetic matenals shall be magnetic particle
exanmned,

c. All welds, including structural attachment
welds, in nonmagnetic materials shall be aye pene-

68

Lot exanned. .
doWadh post wlld hewt trewtmicrt e roc s -

the above exannnations shall be perfon.coaer e
trLatment,

sve cyaminatton metbods shall ke wn Lo mo
ance with 33601 and imitations on defects st o .o
accordance with 327 4,

{3) A flexibility analvas of the svstoin 'yt
made 1n accordance with naragzraphs 306 820 -t

).
337.5.2

At thc opuon of ownur, sustems or o
Lo leak rested by evamnang everv jorri tor Lo

while at normol operating conditions dor - or s
v ol operation, wihen al the folican. ot
1. The {lnd handied v awry mmert 21w -,
stean, or other noallammable, nontovic Do
2 Thedesign pressure does not excead 130~
3. The design temperature docs nat eveood
2G0 F.
A orelimmary check shall be made a: notmrer

ey

than 25 psiz The pressure shall be inereasced graduea’,

10 steps providing suffictent tune to uiiow the pop.-

to cqualize strains during test, and to check for lea- s

337.6 Test Records
Records shall be made of each pipmg asridias -
during the testng. These records shall incisde:
1. date of test
2. adentification of piping tested
3 test fluid
4, test pressnre
5. approval by iaspector
These records need not be retained after conj oo
of the piping nstallation, 1f a certification b,
Inspector that all piping has been pressure tested as
requircd by this Code is retained.

iz
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PPENUDIX A

AFPENDIAK A

NOTES

PETROLEUM

SPUCIAN G NOTT TOR THID 1973 EDITION  Au
atlowat o Stresy Values ot these tables for use in the

range oorn AMunmum Temperatare to J00F have
hed on the reviaed stress basos set forth

md (b)Y, Not wil Allowable b[n_ss Valoes
ures above 100F have been updared
aew  bases. Some have bccn compiciely

/

.
on the new pzases. Some have been

, )
developed on the new bases o ﬂy below the tempera-

hy

ture ranyge where creep or —upture stress himits would

govern, and some are stiii on the stiess bases of
302 3.7, and (d) or che 1566 Edition of the Code.
The §rc..on Committes 1s continumy to evaluate data
on the nuierials in the latter categonies and to develop
up-dated ailowable stress vaiaes in the clevated tem-
pevature ranges. Thev willbe 1ssued in Addenda to the

Code.

1. Above 900F conwder the advantages of killed
st.wi (sce 323.3 1),

&

Conversion of carbides to graphite may occur
afier prolonged exposure to temperatures over

750F (see 323.3.1).

3. Coaversion of carbides to graphice may occur
after prolonged exposare to temperatures over
850F {sce 323.3.1).

4, In sraded arcas, alowsble stress values which

o prated wvatalics exceed 2/3 of the expected
vioud strenyth at temperature. Allowable steces
vilaes which are puated in DOLD TYPLE are
¢qual to 90 pereent af
Wt temperanme. See

302 3.2(b) (Noce 3).

expected yield strength

302.3.2b){4) and
]

5 A qualty factor of 92 percent is included for
structural grade.

6. The nigher S valoes at 1050F and above for this
matertal shail be used only when assurance s
provided that the steel hus a predominant gram
sice not finer than No. 6 per ASTM E112.
Othorwise, the lower values shall be used.

6a. For temperatures above 10001, these stress
values may be used only if the material hs
been heat treated at a cemperature of 2000F
minmum,

ab.

1.

12.

13.

RELPINERY PIPING

AN DTV 3T
For temparatures wbove 10J01 lvss v vl
wes may oe used oaly af the mute-. - - bun

heat treated by heaung to a muni. -2iaper e
ture of 1900F and quenchiag in cator or
rapidly coolinr by other means.

There are restrIctions on the use ¢ 1 = 1ietlal

mn 323.3.

For usc o code piping at thc Stalil - Sameble
1

SLresses l‘)]\‘ ensHe and \.cx stres 7~ J:‘.d (AN
these tables must be venified by o1 2 tesis at
th= mill: such tests shall be spec. i tne
purchase order.

Pressure—temperature ratings of casi - . for
parts as pubinnhed in standards rer :-ced

this Code szctton may be used for oo rreung
requitements of  these standards 2 v abee
stresses for castings and foisnngs, w o inded,
are for use wn desigin of special conz cw oo

A .
furnished in accordance with such o7 wdards,

Material for use m code piping bow:=" 0 u’r-\:
speafications  shall have a4 namee 2= sl
strength of 10,000 psi at 0.5 percen < weasion
undcr load.

Propertics of this material vary with arziness
or size. Stresses are based on nunim.- proves
tics for the thickness listed.

To wuse this material at temperatu-.. hoow
-20F the spedial requirements of 323 2 2 muse

be met.

Stresses shown are for the Jowest 5:::-_:‘. Da o
material peomutted oy e spectfezt L oto be
used i the minutacture of this grad. -

If a haghtr streazm base mater Tl ool
.

higher alowabic stresses for thor reen o ma
be used wn cosizn.

The appropriate jomt factor m.xl. SootT oo

these aliowabie stross valuss whon o =0 1o,
a loagitudimal weldea jolar s uscds & Loyt
joint has been 100 percent tadicomo cud
requited ov the specitications ror  .oroire
welds,

For welded construction wit ST anel

goodos, Lse the stresse
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f-n. v.chlcd CGoahi U fion with prcuph.limn h.;rd-

ened prades use the spectal allowabic stresses

1
for weldod conaruction givenm the w hles,

SEovalues <hawn e dhis table tor welded pipe

schiete the Gaint Ladtor dor the donpradioal
a4 4
3. Por wome

weid ws noganed by T

ARSIE3Y 2573

[mipact requaements for scarless ntings shodi
be goveined be these lisicd in thos tobie for the

pirucalar basic Taterad sPLOiiealions in the

g‘l.c(lcs pc:nn:u'd (A312, A240, and A182).
When S$pecitication AZ70 matcnials are ased 1
the munuliciuie of tess Ottops, the aote,,
"

-
U icmpu.d.hca. il Aewbly srrenis

)
sarecataddy wiih rezand to for comparuble wrades of A240 Reaterials 5h i

5o}
)
CRpemsiOn, Loaoihity structural aueunuents, u;‘pl‘ N
X N P .
SLPPATS, Wl L Lol FAB 1 PuTL 5.¢ n.-p(cr 11, the 1 I o ;- '
: - - l allowaute stross 1o DO ase s g
l,ylulu.(‘.‘..ll it factor T need nut DC Cobskd- * ‘ VWt )l. 310 DC Hsd tur TS gl
Y Cast IFON Mafotidr a4t s W

[
St

cied To dotiennae the altowable stress S o ..
: . s of 43017, 15 ¢

i
H
. }
Ve I Cod s grmmriiatians o0 Ui lu I‘hl‘ !U‘.]L

J
W oSWIRe a5 t
G008 column,

faczor Ood e tve vares (SE) »imwn 1 tis
. Fre
: f

S T TR Y EY tal 55 The 1Al erature L) ke de o
et evpievdinal toare factor (E) rabu- 2%, The wairimuin tTemnerature saown is that der o
‘ . , - ; , ;

eted e e 2o i reteital tomiroracn?e dor which che merer oo annaaay

e e - ). . svrtabde. bat the use of & macend (Ca deson
17, heve apoathations do now mcdude wequire- PR ) )

: . tensprratwee below ~70T nad oy ruvs

L]

c 5 C5Latiinn

vty o dens ko apot radispraphic C HSPTCLIon T
i i

olsewhere m this Codeancluding any neceasuy

ot huyer point factor s to be used, material

crall Lo suret mod to the specad requireiments BUpAcE Lest T qun e

af 327 doen s spot ;uiiu}:r.gphy in aceordance 27. This u;:am!'ldi :iil?uz 1ot b welded.

with Toble 30230 and the wser mung take 35, These steels ate atended for wse ap Kigh oo
apriopri e seps o Insure that required in- potatures, howser, they iy have low L{a::t:;.:j
spoection and sepair is weconiplisned. and/or Jow tupact prop.rias at raem imnpiias

18, Those spedications do not melude require- tne "h” bomp used stove the & npe.aruie
ents o 100U rq,],lwm.,m,_ 1n‘; seciion. 3 this ndicated | by e ¢ single bat il
hipher ot futor is o LL used, the material 29, f theee is no entry in the column heoded
shall be purchused ta the special requirements “Seeel Making Process.”” any process stoe plavie
of 327 4.3 with 100 pereent radwpraphy in under the matenar specnicdion 1s -‘-L‘-;”-"““*-

ceondinee with Table 362.5.4. under this code. of there s an eniry an the

19, These speaficatiens mchude requirements for “Stccz M"!;‘”"'S {‘m‘:“ colurmn, only t " proc-
randon sagegraphic ispectivn for nali quality €55Cs sivied b L be tabler are weeepsable ;\f:allcr
comuol I the 090 jowt factor 18 to be used, this cod. ihekey to 2 mbols used ivas m..a‘u:
the welds shall meer the reguirements of LA = Dlectac Arcs El or “:‘ = Lbvcoe fadue
327 4.3 wah spot ndagrephy moaccordance ton ljurn.u.:;: B0 whoirie Barness 1O 2
with Lable 302,30, Tues shall Le o matter of Baic Qaypen.
special greement between purchaser and man- 30, Do opope stees 3 an, and laper aad for wali
ulactuter. thicknesses of Sch. 140 ar heavier, the mmi-

0. These stress vatues (aviall temperatures) apply murn speciticavon tensile stsengtin 76,000 pa.
on'ly when the carben content is 0.04 perceat 51. This material is grouped in P 7 becauss its
or fugher hordenabiiey s dow,

T Vhosy custiny q@::m" factoes are applizable only 2. If aver 5 on. thich, the mdadmnra soccificasion
when peorc sapplementiry exanination bas tensile strengeh shell be TOOU0 oo
beonspeoia Ruesor o 30235, 33, because of thermal dnsrabrban . an's nrateraad o

22, Stress vaivts shown irclode the casting quaaty not wesommended o rervize s o0dF
factut steouoin ’hib cisle. ifigher stress v lvcs 34
cante waer.d smecial inepection 1s cccompinhed
e A0Z.33) .

23, The. oo sbhund orodes of staindoss steel Bave

rantiar carbide

e

P

=
)

!nii"i‘;z\‘-'}}g
precipitaiiae 45 tise Cardun LOIHEERl (HCIdases

above § 03 jerce
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33.

39.

41.

42.

43.

the materai s prolibized above that tempera-
ture At tcmiperaturcs whe o there aie no allow-
able stresses, the matenal may be used in ac-
cordhanice with 323.2 unless prolubued by a
double bar (1)

The wpectfication permits the material to be
funnished without selution haar tcatment o
with other than a selution heat ocaumen:
Whea the mataid has not been solution heas
ticated, the nmumimum teperatwe shail be
-201 unless the material 15 tupaer tested per
32323
See 327.5.2 {or Descniprion of P-Nuinber group-
e
I the chenncal compontion of thie grade 1
waon sy to render e handenable, quaiithication
anact Panumber 6y required.
[ oo temperatures above 800F, these stress val-
ucs anply only when the carbon content s
(.0 percent or ugher.
The allowable stiess values for austenitic stain-
Icss steels i these tables may not be apphicable
it the matenal has been given a final heat
treacment other than that required by the
mterial specification and any overnding re-
quirements of this code called for by Notes 6a
or Ob.
Tius maternal when used below -20F requires
uupact testinyg it the carbon content is above
0.10 percent.
This is a product specification. No design
stresses are necessary. Limitations on metal
temperature for materials covered by this spect-
ficauion are:
Grades 1 and 2 -20 to 900F
Grade 2H -50to 1100 F
Grade 3 -20to 1100F
Crade 4 -150 to 1100F
" Grade 6 ~20 to 800F
Graue 8F ~20 to 800F
(sec Note 1) -325t0 -20F
Grades 8M and 8T -325to0 1500F
Grades 8 and 8C -425to 1500F
For use in code piping at the stated aliowabie

stresses, the required mimimum  teasie and
yreld properties inust be venfied by tensile
test at the mull. If such tests are not mandacory
in the ASTM Specification, they shali be
specified in the purchase order.

45.

46.

48.

49.

50.

51.

53.

55.

After s above the temporature indicad
singie bar (]), use at a lovver tamperotve ¢

Do

be based on the siress vatues aflow.d tor 0 o2

anncaled condinon of the materiai,

Stresses shown in the table are apnicable for
P

“die™ forgings only.

The Allowable Stress Values in these tabics oo
{or matertals o tenson, Allowable & oss”
ucs i shear shall be 0.80 tnnes the e
values and aifowable stress values 1a bew
shall be 160 tumes the tubulated voowos s

302.3.1(a)]. '

Yield strengths histed wre not mcddudos 1 ANTY
specilications. The value shown v nawel
yreld strengths of materials wath simatar chama
teristgr

T

The letter “a™ indicates alloys wh,

]

oo wCided

recommended for welding and whic
must be indwidually qualined. Thue worrer 4
indicates copper base alioys which aust b
individually quanficd.

in accordance with the speaification, wnen 2i:-
tings are to be used for service at temperiur:-
above 750F, the purchaser shall specay silicen

Killed steel.

When the section welded 15 dess than 3in o
thick, the tensile strength 1s permitied 1o br s
low as 21,600 psit and a factor of $0 perier:
shall be applied to the allowable sivess valu.:
shown.

These stress values are established fram a co--
sideration of strength only and widi be sanee
factory for average service For bo ted joire
where freedom ficin teakage over a long peric .
of time without retightening s reguired. fow .-
stress valucs muy be necessary as determune.
from the flexibihty of the flange and bolis woz
corresponding relaration properties.

At temperature over 1000F, these stress valae:
apply only when the cacbon 15 0.04 percent o
higher.

L]

-
\

For use at temperatures below -20F o -207
inclusive, this material must be gquencicd 4.

tempered,

The stress values given for this
applicable when either welding or thormdl o2
ting 1s empléved.

For stress-relieved  tempers . T33
T3511, T451, T4510. TH311, To3l. Todi?.
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. - PR - S ‘ -

56.

'57.

59,

60,

T6511) steess values for material 1n the basic

temper shall be used. , . -

These siresses do not apply to stccl bolts mndL
by the Bessemner steel process.

The maxmmum. opcrntixig temperature 15 arbi-
tranly set at 5007 because harder gemper ad-
versely effects desiyn stress in the ereep wipture

icmpcrnturg lﬂll!é(‘_S.

Pipe prodnccd to th'lS spcc;ﬁcnti(‘vn is not in-

iended for high temperatuie service. The stress

values apply o cither now-uapanded or cold

c*pwmd material in the as-rolicd, normalized,
r novmalized and tcmpcrcd condition.

Dastea sirzsces tor the cold drawn temper ae
based on hot rolled properries until required
dary ca enld drawn are submitied.

SP.1, §P-2, and SP-3 of car-
boh stecls are not included in group B-1 because
of nasaible high carbon-high muanganese com-
binuuons which would require spe ceial consider-

Special proupings

'

[

61.
62.

03.

ation in qualification. Qualificotion of Jay high

" carbon highmuanganese giade muy be citeaded
to other grades in its group.

v B

Anncaled at appro.\i}i]atcl-} 1800F.
"~ Aanealed at :xpproxiﬁnf:ely 2100F.,

No heat treatment necessarys,
cqual to those of solution ;mncn]cd materal,

rraperties are

Stress rehef

heat treatmen: i3 required for
service above 450F,

The minimum temperatwie shown iy for the
¢

heaviess wall permissivle by he s-gc;:.‘l'\'nn

The minimum temperature for lightér walls

shall be as sho ¢ followiag rabie:

Wi Hl i

Impact Test nemp (F) tor Plate Thicknesses SHown
A
iv

Spec. & Grade 17 Max., 27 Max, 0"cr 2" 10 3
A203- A ~90 -99 -75
A203-58 =90 =90 -735
AZC3.D -1506 ~154G =125
AZD3-E ~150 =150 125
A410 ~125% -100 =53
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an Bilecwelds, Ag = (25 (T12) (0 354) 4 (2)(1/2)(0.580;7 = uib

Shie ol remoicement fred = 51035~ 174.475¢

AL LRe Jnovunuim purmi...i.m. 1.OF 'n’* opcratm pressure, the lLJuH‘L.d sica and lht, rcmforccnu...t dica ¢

1
(‘q\nn;t.xus.

143.08¢ = 11.635 - 17+.473g: 317.555q = 11.633; g ~ 0.0366

| P

Thus, P =(0.0356) (15140~ 1 4 = 554124 0.05120
994860 = 55412

P =584 psig which is e amum permissible norinad ouevating v ssure.
% P } o

¢. & 614 schedule 40 branch bias v axis at a 66° angle to the svis of 2 160 schedule 40 run (Hc..dl.r, m an ol
ipaig s/stem (Fjburc 304 3.30). Both pipes are APL 5L Crede A esraiuss. Tae connection is reinforca with e

7,12 . outside dismeter (measuicd along the run) made frosn §/2 o ASTM A285 Grade C piate. Al fuiat
w ids we equivalent to 45°% et welds with 3/3 in. legs. Corrosion «irowance = 0.10 in. The desipn pressure s
500 pug at 700 F. ls the design adequate for the internal pressure?

[l
i
A"

SOLUTION:
The aiowable stress values from Appendix A Table 1are: for pipe, §2 = 11050 psi; for ring, SE = 14400 psi.

1, = (0500)(0.875) = 0.433 in.

Tho = (0.250) (0.875) = 0.2

¢y = 0.500 .

La = 25(0.260 - 0.10) + .50 = 0.950. This is smaller than 2.5 (€560 ~ 0.10) = 1.000 1.

- (50))(15;
2 h BT 0y = i
I {2) {1 1650) + (2) (0.3 (500) 0.338 in,
(S00) {6 625)
& i y e = 0,140 111,

? (2) (11630) ¥ (2) (0] (500)

_6.625 -2((; 235 - 0.10) _ 6.335
sin 607 0.866

385 (7.30) (2 - 0.865) = 2 60 5q. 1

dy = d, 7.307n.

B

This requied ayea, Ay = (¢

et
Loe

106



APPLNDIX B ANSIE L 5,

The resotorcement arca

b

woran wall, A, {7.30) (0.438 -0.338 -G 1G) =05q.in.
(0.950)
866 ¢
6.A25
500 (12 - 222
0200012 - 555 )

in Ohctwelds, 1o = () (172) (3/8)°

It

in branch wall, A3 2] 0.245-0.140 - 0.10; =0.011sq.1a.

Y
I

in g, g 2.175 s, in.

G.281 «q.in.

Towd teintorcement arca = 2,067 sq.un

Qs

Thas tetal iy fess thin 2 80 5. iny, so dhat additionsd verafercement w the s nouncof 0.3

' ; 1 . - .
(O susia IRTCTAe Pressare, lncrease p.l\! diameier 1o 4 3. Then the PeHLorcen Lot arca in

The towad weintorcement area aoy = 2967 +q inwwluch s adeguate.
dooAn S an v gheader) inoan ofl piping svstem has aing braach ar e angles (Frouee 3040.3C) Do oo
are seitedule 40 APE S Grade A scamders Toe desiza comditions wre 330 iz ait 400 0 [t assamca @ a0 1
i \ . . .
pipan s sestem Bs to raiaam at sesviee untd all el thiohness, i bogh drench and header, oo envie s oo

.-~ ’ bS] . - :»- -
recaiied T equatton (53) ot 304.1.2 has corraded away per 30:4.3.30c)(1). What seintoreng woraqui va far tha,

conneciion?
SOLUBTOMN:

The allowable stress value from Appendia A Table 1. SE = 13800 pse.

(350) (8.025)
{2y Wl 3800) + (2) (0.4) (350)
N ) \
t, & e ».(,1)59_2.(1.?.QO.L_-_..:__._ = 0.0565 in.
(2) (133003 + (2) 0.4) (350)

o, = 1500 - (2) (0.0565) = 4.387 ia.
{0.108) (4.387) = 0.474 sq. in,

= (0.108 .

£

[H

Requied redutoreirg area, o4y

Try {iller wolds unly

L, = (2.5)(00505)
or

(2.5) (0.108)

Duc to divntation i the heighe at the reinforcing zone, no practical Hlict weld sive will wupply caovgh ran

forcemnent areas therefore, the connecnion must be reinfarced by a ring. Ty amyg of 0o, vutsine dancier

0.141 .

0

46.270 in. use 0.141 in.

(mcasuied along the run). Assume the ring o be cat from o prece of 8 ia, schiedule 46 AP 50 Grade A wean.
less prpe and welded to the connection with mmuaun e filet welds.,

M pad thickness, ¢, = (0.322) (0.875) = 0.282 in. (M{}. Tolerance)
New i.; =(2.5)(0.0565) + 0.282 = 0.423 in,

or

(2.5) (0.1C8) =0.270in.  use G.270 in,

Eit‘ill(ﬂiCu‘l!AL‘ﬂl RIZSEIRET) i)l‘.‘ nng:

Xy S0 IN2 (6,25 - §5)~ 0282 - 0.270) (523 - 9.5)* = 0.473 5. in.

Lec Divcasvion of Weld:
0.5 (0282
( A 520 6199

Rewdon conient aiva v ehiet welds:

X3 721 {1/2) (0.199)% = 0.040 s. .

>
-

Clhie subin wtive ton aenounts Fof that porton of the nng 0 Doices e vatsde the reniforsement 7400
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DIRECTORTIO DE ASISTENTES. AL CURSO ANALIQI ECONOMICO DE

PROYECTOS DE INGENIERIA,
( DEL 12, 13,.19,.

. NOMBRE' Y DIRECCION .

JOSE MANUEL CALDERON LARA . ..
"Baja California No. 47-A=2

col. Roma Sur.
México 7, D. F.

MANUEL L. CORONA CERECERO
" Laguna de Viesca No. 330
Col. valle Alto

Cd. Reynosa

ARMANDO DAVILA Y VERA

Reforma No, 51-15° Piso
Col. Centro o o et

México 1, D. F.

Tel. 566-97-92.

MARCOS GODINEZ HANA
Calle Sur 132 No. 118-502
Col Amerlca

Mex1co 18 D. F.

Tel. 593-52-30

MOISES DIAZ GUZMAN

calle R.Edif. 34-1

Col. Alianza Revolucionaria
Popular- Coapa

. México 21, D. F.

ING. DANIEL GOMEZ

\ Amado Agulrre # 728

" col. Jardlnes Alcalde
Guadalajara, ng
Tel. 23-18-38

26 Y 27 ‘DE AGOSTO DE 19779»

z'.. EMPRESA Y DIRECCION

" Ccol. Centro

Col. Centro

‘:"x: Yoo

PEMEX

Marina Nacional No. 365
col. Andhuac

México, D. F.

SARH
Reforma No. §9—15°Plso
Mex1co 1, p. F.

Tel. 566=97-92

SARH, .
Reforma No. 51=15° Piso

México'l, D. F.
Tel, 566-97-83

PEMEX

' Marina- Narino # 365

Col. Anahuac

México, D° F. .
Tel, 545~74-60 Ext 36 y 46

THE COCA-COLA EXPORT CORP.

Rio Amazonas Non 43

Col.  Cuathtémoc =
México 5, D. F. '
Tel. 591<00-66
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120

/
DIRECTORIO DE ASISTENTES AL CURSO ANALISIS ECONOMICO DE <>

PROYECTOS DE INGENIERIA.,

( DEL 12, 13, 19, 26 Y 27 DE AGOSTO DE 1977.

NOMBRE Y DIRECCION

JORGE E. HERNAMNDEZ PANIAGUA
Btna # 42

Col. Los Alpes '

México 20, D. F.

Tel., 593-54-38

ARTURO LERMA RUBIO
Montealban # 193
Col. Narvarte
México 12, D. F.
Tel. 590-87-30

JOSE HUWMBERTO LORIA ARCIIA
Guillermo Pérez Valenzuela # 42
Col. Coyoacan

México 21, D, F.

Tel., 554-77-94

RODOLFO MAYA SANCHEZ
Castilla Oriente # 140-4
Col. Azcapotzalco
México 16, D. F.

JUAN MONTES DE OCA CORNEJO
Colorines # 40-4 '
col. Coyoacan
Tel., 544-29-65

JOSE LUIS ONTIVEROS POCEROS
Manzana # 327 L 59

Ciudad Azteca \

Edo. de México

Tel., 569-44-47

EMPRESA Y DIRECCION

INGENIEROS Y CONTRATISTAS, S.A.
Darwin # 102-3° Piso

Col. Anzures

México, D. F.

Tel. 533-18-00 Ext. 23

SAHOP DIR. GRAL. DE EDIFICIOS

F. I. UNAM DE YUCATAN <:>

calles 41 x 14
Mérida, Yuc.
Telo 2"'10""’33

INSTITUTO MEXICANO DEL PETROLEO
Av. de los 100 m. # 52

Col. San Bartolo Atepehuacadn
México 14, D. F.

Tel. 567-66-00

ING. MIGUEL MONTES DE OCA

Y ASOCIADOS, S. A,
Patriotismo # 440

Col. San Pedro de los Pinos
Tel. 516~15-53 '

CIA. DE LUZ Y FUERZ& DEL CENTRO
Melchor Ocampo # 171

Col. Andhuac

México, D. F.

Tel. 546-11-55

O
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- PROYECTOS DE ‘INGENIERIA,’ .
13, 19,.26 ¥ 27 DB AGOSTO DE 197/,V"

‘cols

DIRECTORIO DE ASISTENTES AL. CUR?O ANALIJTS ECONOMICO DE

AT e ae

( DEL 12,

1

~ NOMBRE Y DIRECCION Toors

SERGIO PEREZ SANCHEZ

Rio Poo # 54 .
Cuauhtemoc o
México 5, D.' F.’
Tel. 546-11;33'

JOSE FRANCISCO PONCE C.
sSur’77 #°254=1" )/
Col. Slnatel Ve
Mex1co 13; Dn F.

~

G. Fﬁéﬁciédb‘ﬁéRﬁinLo’Hc

“DlVlSlon del Norte # 315° L-2

'
l~~.

Col. Rosedal
México 21, ‘; F. o

ING. ROBERTO RAMON. BAEZ

Baja Callfornla # 200-12° PlSO
Col. Roma Lo
México 7, D, F.
Tel. 564~70—66

PASCUAL RIVERA MUNOZ
Hda. Sn. Isidro # 49
Col. pPrados del Rosario

México 16, D. F.

Tel. 352-18-53

A. ALFONSO ROJAS SALGADO
Coahuila # 59—B .
Col. Roma ’ -
México 7, D: ' F.~
Tel, 574-15-29

R
. i

e

~EMPRESA Y.DIRECCION

CIA. DE'LUZ Y FZA. :DEL CENTRO

Mé;chor,0campo # 175

Col. Andhuac

México 7, D. F.
Tel. 518=00-60

ESIMPLASA

Paseo de la Reforma # 2163
Col. Lomas

México 10, D. F.

Tel. 596-29-77

DIR GRAL DE OBRAS JUNAM .,
Cludad Uhlvers1tar1a "

" México 20, D. Fo/ .

Tel 548-60~-09

.-PLANEACION, PROGRAMACION.Y

‘CONTROL DE PROYECTOS -
'Baja callfornla # . 200~12° Piso

Col. Roma ad L
México 7, D. F.o-

-,CIA, DE, LUZ Y. FZA. DEL CENTRO
Melchor Ocampo # 171 -

Col. Anahuac

México l7 Do Fo‘

Tel. 518-00—80

FACULTAD DE INGENIERIA .
Cluddd Unlvers1tarla
México 20, ,D. .F.-
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DIRECTORIC DE ASISTENTES AL CURSO ANALISIS ECONOMICO DE

PROYECTOS DE INGENIERIA.

( DEL 12, 13, 19, 26 ¥ 27 DE AGOSTO DE 1977.

NOMBRE_Y DIRECCION

JORGE SANCHEZ MANZANO

Av. Minas Palacio # 70
Col. San Luis Tlatileo
Naucalpan, Edo. de M&x.

RICARDO SOSA TORRES

RAUL TAJONAR CHAVEZ
Flamencos # 42

Col. Sn. José Insurgentes
México 10, D. F,

J. IGNACIO TAKAMI CAMPOS
Paseo de las Alamedas # 143
Fracc. Alamedas

Edo. de México

Tel., 9159421750

ING. RAMON UGALDE BURGOS
Las Flores # 208

‘Col. Tlacopac San Angel
México 20, D. F.

Tel. 563-06-24

GLORIA DE I.OS A. VELEZ M.
Reforma # 51-15° piso
Col. San Rafael

México 4, D. F.

Tel. 535-54-83

EMPRESA Y DIRECCION

SARH

Reforma # 20-1° Piso
México 1, D. F.

Tel. 592-~08-78

PEMEX

Av. Marina Nacional # 365
col. Andhuac

México, D. F.

Tel., 545-74-60 Ext. 2481

DESPACHO PARTICULAR
Insurgentes Sur # 1657~-101
Col. Guadalupe Inn

México 20, D. F.

Tel., 598--20-19

IMSS.

Durango # 291-4° Piso
Col. Roma

México 7, D. F.

Tel. 553-21-11

SARH.

Reforma # 69
Col. San Rafael
México 4, D. F.
Tel. 535~54-~94

O



25,

DIRECTORIO DE ASISTENTES AL CURSO ANALISIS ECONOMICO DE

PROYECTOS DE INGENIERIA.

( DEL 12, 13, 19, 26 y 27 DE AGOSTO DE 1977.

NOMBRE ¥ DIRECCION

JOSE IGNACIO VILLELA
Adolfo Prieto # 1442-102
Col. del valle

México 12, D. F.

Tel. 575-79-85

EMPRESA Y DIRECCION

SICARTSA

Yucatan # 15

Col., Roma

México 7, D. F.

Tel, 33=16-40 Ext. 245







