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PREFACE

PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication,of
PETRONAS OPUs/Divisions.

They are based on the experience acquired during the involvement with the design, construction,
operation and maintenance of processing units and facilities. Where appropriate they are based on,
or reference is made to, national and international standards and codes of practice.

The objective is to set the recommended standard for good technical practice to be applied by
PETRONAS' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical
plants, marketing facilities or any other such facility, and thereby to achieve maximum technical and
economic benefit from standardisation.

The information set forth in these publications is provided to users for their consideration and
decision to implement. This is of particular importance where PTS may not cover every requirement
or diversity of condition at each locality. The system of PTS is expected to be sufficiently flexible to
allow individual operating units to adapt the information set forth in PTS to their own environment
and requirements.

When Contractors or Manufacturers/Suppliers use PTS they shall be solely responsible for the
quality of work and the attainment of the required design and engineering standards. In particular,
for those requirements not specifically covered, it is expected of them to follow those design and
engineering practices which will achieve the same level of integrity as reflected in the PTS. If in
doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his own responsibility,
consult the owner.

The right to use PTS rests with three categories of users:

1) PETRONAS and its affiliates.

2) Other parties who are authorised to use PTS subject to appropriate contractual
arrangements.

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with

users referred to under 1) and 2) which requires that tenders for projects, materials
supplied or - generally - work performed on behalf of the said users comply with the
relevant standards.

Subject to any particular terms and conditions as may be set forth in specific agreements with users,
PETRONAS disclaims any liability of whatsoever nature for any damage (including injury or death)
suffered by any company or person whomsoever as a result of or in connection with the use,
application or implementation of any PTS, combination of PTS or any part thereof. The benefit of this
disclaimer shall inure in all respects to PETRONAS and/or any company affiliated to PETRONAS
that may issue PTS or require the use of PTS.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual
arrangements, PTS shall not, without the prior written consent of PETRONAS, be disclosed by users
to any company or person whomsoever and the PTS shall be used exclusively for the purpose they
have been provided to the user. They shall be returned after use, including any copies which shall
only be made by users with the express prior written consent of PETRONAS.

The copyright of PTS vests in PETRONAS. Users shall arrange for PTS to be held in safe custody

and PETRONAS may at any time require information satisfactory to PETRONAS in order to
ascertain how users implement this requirement.
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1. INTRODUCTION

1.1 SCOPE

This PTS contains the piping classes for exploration and production facilities. The basis of
design of the piping classes is given in PTS 31.38.01.10

This is a revision of the PTS of the same number dated December 1999; a summary of the
changes since the last revision is included in (1.5).

The general requirements for piping systems are specified in PTS 31.38.01.11.
Excluded from the scope of this PTS are:

e 0il and gas transmission pipeline systems;

e piping classes for refineries and chemical plants, which are included in
PTS 31.38.01.12.

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by PETRONAS, the distribution of this PTS is confined to
companies forming part of PETRONAS Group, and to Contractors nominated by them.

This PTS is intended for use in exploration and production facilities, within the property
limits as defined in ASME B31.3 par. 300.1.

If national and/or local regulations exist in which some of the requirements may be more
stringent than in this PTS the Contractor shall determine by careful scrutiny which of the
requirements are the more stringent and which combination of requirements will be
acceptable as regards safety, economic and legal aspects. In all cases the Contractor shall
inform the Principal of any deviation from the requirements of this PTS which is considered
to be necessary in order to comply with national and/or local regulations. The Principal
may then negotiate with the Authorities concerned with the object of obtaining agreement
to follow this PTS as closely as possible.

1.3 DEFINITIONS

The Contractor is the party which carries out all or part of the design, engineering,
procurement, construction, commissioning or management of a project or operation of a
facility. The Principal may undertake all or part of the duties of the Contractor.

The Principal is the party which initiates, and ultimately pays for, the project. The Principal
will generally specify the technical requirements. The Principal may also include an agent
or consultant, authorised to act for the Principal.

The word shall indicates a requirement.

The word should indicates a recommendation.

1.4 CROSS REFERENCES

Where cross-references to other parts of this PTS are made, the referenced section
number is shown in brackets. Other documents referenced by this PTS are listed in (4).

1.5 SUMMARY OF CHANGES SINCE THE LAST REVISION

1.5.1 Introduction

This revision is mainly an update of the existing piping classes to align with the latest
developments. The main changes are listed below.

An overview of the changes per piping class is given in Appendix A.

1.5.2 Pressure/ftemperature rating Documents

Revisions of ASME B31.3 and ASME B16.5 were issued in January 2004 ard iNovembenment Sharing Hub
2003, respectively. The pressure/temperature rating of the piping classes have been
recalculated in line with the latest issues of the above codes and standards.
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1.5.3 Piping classes

Alloy 625, Alloy 825 and 6Mo piping classes with solid and clad material have been
developed for the need of recent projects.

Piping classes with soft seated ball valves have been replaced due to change from
BS 5351 to ISO 17292, which includes a change in pressure/temperature rating.

Piping classes with carbon steel galvanised piping are only applicable for fire fighting
service and have therefore been removed from this PTS.

Piping classes with pipe clamp connectors have not been issued with this revision due to a
review on the design verification of the various manufacturer specific clamp connectors.

Due to the medium (sodium hypochlorite), titanium piping class 16041 has been subject to
fugitive emission tightness class A.

1.5.4 Valves

PETRONAS International is working on enhanced group philosophies regarding fugitive
emissions on a toxicological and environmental base. This have been applied on the
selection of valves and reflect piping classes which are suitable for fugitive emission
tightness class A. See PTS 31.38.01.10-Gen, para 3.10.

ASTM A216 grade LCB material have been deleted from group piping classes, to be
replaced with the now widely available ASTM A216 grade LCC material. This change has
allowed higher class ratings for new piping classes.

Flanged short pattern triple eccentric butterfly valves have been introduced for DN 200 and
larger as an economic alternative for gate valves. Due to a higher performance, these
valves have also replaced wafer type butterfly valves class 150 and 300.

Dual plate check valves have been introduced for DN 300 and larger sizes, as an
economic alternative for swing type check valves.

BS 5351 ball valves have been withdrawn and replaced by ISO 17292. Due to a deviation
in pressure/temperature rating between both specifications, new piping classes have been
developed (see 1.6.3).

The maximum temperature of soft seated ball valves have been increased from 120 to 150
°C, which is the maximum allowable temperature for PTFE and Devlon V seats.

Ball valves with electroless nickel plated (ENP) balls have been removed from the piping
classes and replaced by valves with stainless steel balls. See PTS 39.01.10.11-Gen.

1.5.5 Stud bolts
Bolt lengths have been reviewed and verified.
1.5.6 Spectacle blinds/spades

Spectacle blinds have been reviewed for ergonomics and limited to the maximum
allowable size in accordance with PTS 31.38.01.11-Gen.

Spades have been added for all sizes.
1.5.7 Gaskets

For pressure classes and sizes up to/incl. DN 600, stainless steel spiral wound graphite
gaskets with a stainless steel inner ring and a carbon steel outer ring have been specified.

The manufacturing standard for spiral wound gaskets has changed from BS 3381 to ASME
B16.20.

New gaskets have been introduced for duplex stainless steel and titanium piping classes.
1.5.8 Miscellaneous
The maximum size of vents and drains has been increased, relative to the header size.

Non-piping items such as level gauges and level displacer have been removed from the

piping classes. Documents
Thermowells have been replaced in accordance with new (=sign. DSee Sharina Hub
PTS 31.38.01.11-Gen. ocument Sharing Hu
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1.5.9 Impact testing of austenitic stainless steel

For application at temperatures below —101 °C, ASME B31.3 para 3.2.3.2.2 requires
impact testing at the lower design temperature. This requirement has been reflected in the
applicable austenitic stainless steel grade 304 cryogenic piping classes, through impact
testing at —196 °C.
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2. PIPING CLASSES — SERVICES AND MATERIALS SELECTION INDEX

This index is presented as an excel spreadsheet which is attached in the attachment.

31380184

Documents

Document Sharing Hub

Full document details: PETRONAS 31.38.01.15A 2010


http://www.avadocuments.com/doc/petronas-31-38-01-15a-2010
http://www.avadocuments.com/doc/petronas-31-38-01-15a-2010

s[Ie19p UBWNJ0P [N

0LOZ VSL'LO"8E'LE SYNOY.L3d

=T o — S G O AT — e S T = T T P T T re— s s
o0 o w00 wo o o o o o o - R Pt = ﬁ"’ Ed =3 =y =y = =3 = R e - - e F«m I~ - = ™ [owerionn  [ome s
2 e HEL = HHEEER 2 o EE A i e e R fE R EoiER BN RN o ENTomEnEn
S aE EE = : : e |V, HE nonn e fmen pmm e T AN N o fmememwismien
ass | HE 3: = H ; e -, = hors fanexaz e hmws far e pes e e i
e HE b - H | i R R e, o, o1 o Tofice e srow oo fu o hea s s dmve hee i s G 136 A1
Er HE: b ] H | Taonm | ¥ st et e o mhee e srow oo fu o i e g dmve hee e o G T
Er HE: b ] H | Tann |V [ syt i o imfnce ez Srow oo fu o hea s e dmve hee i o G 138 A1
Er HE: b ] H | o | ¥ e s 5 alunes ez Sron oo fu o hea s e dmve hee e s G 18 A1t
Er HE: b ] H | T | ¥ [ o mhee o Srow oo fu o T i o coon it e o G T
Vo | HE: b ] H | b g eed st o mhee ez Srow oo oo e o s e dmve han e s G 138 A1
Er e e = | B B R RS I —— e S ez ioncomaz Ao ownow oouzar fcossars o s ot it i oo Gt A1
2on = L : : |y = - 5 ) I migm fmn fno S = e
e o= E = s oo |7 o oo fose - miswr fmno pEm A e
- HE : = =1 H IR - M man ez 7 o o hoogwn o hen han - mn s
Ha . HH : = e : b R ! free - — e = R
I HEEHEEHEERIEEEEBE = H ¥ e o nws HE ] = e pritobd pesme proveerd hogwn fax hen e e an e b e e gmem
sz o HE-HEEHEHAEHEHH = H ; b R e — - S8 HE = fanexez et e Ao hmws fax  pem e e = e e e e
im0 [ i Tim 6 i 3 im0 s o B % e H v oo e = [ [ o e = i Mo coma Srow et e o T i s e dmve e o G T iy st
: HEEHEEHEEHAEHHEH =S : : e S Fi . o0 e s = HE- = nonn pooaz ke ket fmem pmm o e e A s e e gimmm
ane o HE-EHEER HEEHEHHA == H ; s B, e - § s = ] et e Ao hmws fax  pem e e = e e e e
Vo [ i e I B o @ o e | | v el el i o e e ez e cimaz Srow o oo oo o s e Iy i oo G 18 A1 iy st
Vo [ i e 3 1 mds i o @ o e | | oo e i N— . o Zofiee = e Mo coma srow o oo fu o T i s e dmve e o G T iy st
I HE--HE H HEE -1 H i e e o n x o e = monn sty o proiard hoogwn fmx  pen han e A frssm e e gimmm
3 o HE-EHEER HEEHEHHA == : ; e | e - H HE = fanexez et e Ao hmws fax  pem e e = e e e e
Vo [ i e I B o @ o e | | i rr e co [ o mfea = ooz I cemaz Srow o oo fu o o s e it e o G 1 A1 iy st
Vo [ i e 3 1 imds i o @ o e H v i =y —— o= o Tmfice e i Mo coma Smrow o oo fu o T i s e dmve e o G T iy st
Vo [ Hil i 30 b e @ e H B [ by e o T o mmfaee e iz Iancimaz on vt oo oo o s G ettt e s ot A1 e
e i T S e e e = H B oz o face e E—  — sewvon - — fcossrs e s s it i s G 16 At iy s
Vo [ ey mm e mwe e n = | B o | e =Ty . wlpion ase E— Incimaz seewvon i — fcossars t ot s s it e o G ¥ iy st
Vo [ e T e e s mos e = H B (T R e s . o mmfaen e E—  — sewron - — frcossrs o et s s it i o Gt A i s
2ok o Emioael rmiy orr g RERE EaE p ] — — P miswr fEno pEm o A moiom mn e R iR —
2ot 3 HamiomeopmiyomEr e o ik S = : = ] 5 ) - P miswr fEno pRm m moiom mn e e e e —
T e S e e o = H T e e | st s = o mhee e ez I cimaz ewron et i I o o o s s Iy han e s G 136 A1 iy st
Er HI = o ] H REE=ci =R el prbericalai e — ~ 5 fes =] iz hancimaz on wna i oo o o s s it s s o 16 A1 iy st
Er Cam o = s H BRE i . ey o mmfaes e E— iz sewron o i — o (o t i o oo it i o G 16 At iy st e
2on st = = ik -, e : ] ] hoemas H P meswr fEno pRm A moiom mN A e gmeim T —
Lo L R e e s n mois i me mow e b (T . T s 3 o amlwoss e E—  — sewron — s — fcossars t i o oo it i o ot A Eyerr
o o T e e R A e ¥ ¥ o o i w© u e Mooz oo e o fut i o ot cogs Iy han e s G 18 ASi S e e
I HEEHEL = [ ¥ ¥ e e i = ot prorad e et R R s an e e e e e fopad
ass | HE=HEL == | : M= o - : . = et Ao hmws fax  pem e - = e b
e HIRHE: b e ; 3 it it s e ¥ o = it o e oo fu o T s =t 3 dmve han oo} T e e
i HEEHE: =l : e po— i ] = sty proviard e fmen pem o e sl s e e sy fope]
aes | HE-E=HEE = ; jE= : 2 = e e i meewn fEn o fn o R Shem mEn b s e st
S R Tim e e e | 3 B fians | oy s - . o anlwoss e E— Iancimaz sewron et s — fcossars e e it i o Gt ASI
Tao [ e We e B B e smman o amfuoce e E—  — sewvon 5 — fcossars o e e it i o ot A
e R bR — i v o e i e e I cimaz i fa fcossrs ¥ i s oo it o] ¥
I T L S w == S 2 = st frorid e e o o e e e e —
- R B [ : 5 e 2 E et imemes e R T == e = s e
I HEEHEEHEEHAE = [ ¥ - s t 2 = ot prorard e et R R e an e e et
sz | HE-HEFHE-HAEE = [ ; oy E e e = 3 = imemes ] hmws fax  pem e e el s e e
R [ R ] | B ¥ [ - o —— i o fwremes o i oo o J ot s e pritliets s o J e e
Fria- e = 3 3 e p— b e T — prom— pr—— prmm— + — e i ———— ——
asn : v =t e e v e - = = — bz == = b o
. e EEE = i - o e B Sl SEESSNENIS B S ™ - . . mem mEn b Ed
Vo |: C s mm e mwe e womom et o G s ) parnsSatosmmsn e mas M E e seewvon ownow 5 — I L s e it Rt oo g 1 A1 s o s e
. Hm e es o = : et i — e o R e b e e oL 3
sne | N Ha == : o 3 = o = e e R T == e = i e
I HEEHEEHEEH = ¥ e b R = prorad e sieen fane ‘ f o an e ] ‘ :
sz | HE-HEEHE-HAEE i =y ; e e = 3% = Ao s hees  fax: n pe = el e ,
Vo L e m ow e e, B H s e e T TITT R — e e dmve hene i s G 116 A B e 22000 o 2 s 3
Fria PE EERE EREC iz L B ¥ : ez feeid - e - Lok | 22ean pme e A o 3
s e et : : e e arme: Zuas e pme e == Bn AR 8 fmemtemmnien e e s
Frham e EEE U EAEE REEK DITE iz 3 : =] S E N e [ e [ s o n 3l |Z2sn amtn o 3
o | B HE - HE o L e 2] e ) han hept pEmeer pn : Do meesin RS S mIDOERLNR =
S B T —— Eety bl b — 5 Sehmon e hierinas P . T i o ot ASi 1 S0 e o3 3
e Bl R AR i 1 ) it " B it i oz s [Noi ot (vrne e i 1 i o G a1 . e} o oy 3
Vo e R Tim e s @ e e Mz e - = a A e e o G 16 A1t A2 e S 3
- HEFHEEHEEHAE R pmtrmae s ] hiommar fmm  pem e e s e e s pezuess e :
iy R EEm U nam i Eaimr - s e e T ] == = o= s e
Vo (e HE Tmme mmoan mmiom omn = Tl e e it e v fu o T s G ettt oo} e . o |
Vo (e i Wmme wmoan miom omn — - e ey it e v fu i s e dmve e e} 1 . e 3
Vo (e i Wmme wmoan wmmiom omn e ey e e v fu o i e Iy ha oo} 1 . e 3
Vo (e i Tmme wmoan wmmiom omn febere Talameva e it e v fu o T s e dmve han oo} At e e 3
Vo e P T T T v - e P it e v fu i s coons Iy han e pretimLiS e i e
- HE : ' - Hier e prme pmn pen s pen e :
e HE : H = ey B oy L] homn o pen o pezt e
e HE 3 H= [— % w18 SRR = oo e : = el
Vo e T T e o e e H o0 smane v s o it il e = o 11t e o ot 21 A1 S . S 3
S - HE H-H HH-HH = e P S Zmimmn pree el iy KErRIzmiEDig femin onemiminis =D S [umoimis = |
Ine T T = a - e - Et i o e e — " 5 s s o —
- HEEHE - oo K = e = Rare: oo - = e et , e o ]
Vo e i k ey - W - Taereo s o v fu i s G dmve e i s G 138 A1 1 . e e o e
b= HE--HE b — = B, T - i m home  fmm  pem e lan s e e e pezviess o shamiene
e EEHAE RFEHEE =5 o % b hmm— Rars: T ] = i = o s e St
Vo i Wimoe | s e ™ aloan b o e s o v fu T s G dmve e e o G T i 3
i R HEEHE HAa- - o nes, o e i hore  fmm pem e A s e e = :
e HE-HEFHECH3E . by B " ] = ko hoom  pmm  hen e el s s e e
Ramo [ HR: k ¥ [eryemcn == B Gho maa b4 Rha| o e it o s fu o i b e s oo pritliets
A - e e — sooprs r o sl sz Meroion  bns o e - peee T ———t e [ R  S——
PRI R e ¥ e e - H = I e Feaa S it anst o
Eans : = e H Semosuzs e i e —
FRaaa [ H e [ B ko s B e oo
FRaEa | i rara ot o i W b e oo i
FRnse: e : o] oo M E po =T
Erazan e H = n (- (SRR - F o o
manas ne : 5 : i ey : e - E R E— o
Vo R E iy i 6 E e oo ISR
S e . LT e — : - g ds: o
Vo = HEE g el i o e ™ oo o
g b At . e e e E b R e [
o HF = : i P etee] o st o s mmomoE
paxs pu - : e T E o o wass E R T
3o e e . rERAERAa0aE = : 3 it e - - — — e i . e o e[
T HE : FEHAEHIEEEE = ; e prs—. =~ lis = ke =] e, ho = = S heermr ey
Vo [ HE: k i i HE B0 (e | | o i [ = face e i s frifed e e coon I han iy st e pne  fian ooy
Vo [ HE: k i ¥ HE B0 (e | | vt [ e [E— face = i faceonr frifed e s e dmve han iy st et
Vo [ HE: k i i HE B0 (e | | g e iwen pe e ™™ face = i oo frifed e e cogn dmve e iy st heaw e f v
iann [ HE: k i ¥ HE B0 (e | | = [ [r—— face = i facsonr frifed e s e Iy iy st et
Vo [ Hil: k i ¥ HE FR et H B oo frr=vie- face = i facoonr frifed e s e il ey s e et
. : = : : : ot ¥ e e o e e
st | aE 3 rERAEHAAREE - | : = 1w it S = fies e ke e e R == e e — e
e |: HE E FEEHAEEBEE = = | ¥ - k= S hies = i et i e o an e gmemm heneme pemeoy
ase | HE : FEHAEHBE = =1 [ ; e PN o i fies = ke = aine, i e = g hemerm ey
Vo | HE: k i ¥ HE B0 (e = H ¥ ot o e face = i oo frifed e s e ettt iy st e bne  fian ooy
S HE : EEHAFHAHR = : s asemmam B pmantis fies = ! St e e o e e gimmim i heneoy
E e : AL IR : =5 e = fies = ke et ine R == - gmem hemerr ey
Vo | HE: k i ¥ HE B0 (e | o el face e i oo frifed A e coon Iy e iy st b faw ooy
e HE E - HEE - h . = —— fies = 2 et s o e an e gimmim heneme  pemeoy
E e : S AL IR = : ——— et e = fres = ke et ine i == - gmem hemerrr—paskiey
Vo | HE: k i ¥ HE B0 (e = ¥ o o e =t face e i faceonr frifed e g Iy iy st i e [aer v
s 2 e LB fa Bl at e = : e = A= i & iz P B A Siem s i el SEEE R R
Fanzne oS E e = : o T ,n his = 2 ety i et e an gmeim
Eaze | HE : FEHAEH: = : R - =~ fies = ke = aine, po = = e
e HIl ; i ; i - H ¥ . et 31 v 0 H face = i oo frifed e s s il ey s
Vo . R ERE R AR R s =} | | " = face ase i faceamr [Ty e s s Iy han S . i
Vo . HEE R R - = e H ¥ o - e e e e i faceonr frifed e s o il & b S
Vo . HEEHEEHE b H B o = ra ] frifed s o coos pritliets S e i
Vo | TR SR e b - B reed =  —— e ozt facoamr frifed g o oo it e bt fta ooy
R SR HECHELHE EE = ; == = ] = ==t = B e e EER i
Vaor ¥ b R = o e H i = i e friped e o oo it fios it e st vy
Vo HE: k i ; H ey il = e e i e} fasreme [y a0 A e coon dmve hee et S o e e b fa ey
. HE k i ¥ HE s st 10 e e ey s et e [y a0 A s s dmve hee it e pne  fta ey
Vo HE k i ¥ HE s st 10 ool e e it s ot e oy o0 e s e dmve hee faneran et s i e pne  fta ey
Vo HE: k i ¥ HE e e 116 ot e ey i el e [y a0 A e coon dmve hee e bt fta ey
Vo HE: k i ¥ HE e e 118 ‘i e ey e et e [y a0 e e coon dmve hee e pne  fta ey
Lo e R i i ¥ i e e 116 - e e i el fasreme iy a0 e ot oo dmve hene SHHHH et
Vo fer R i i ¥ b e St 611 ;i ¥ Koo %t Vo e ey it S— fasreme Iy a0 e o oo it st ove [t oy
Vo HIR: k i ¥ i e ¥ o S o paics e e s faseme Iy a0 e s s it e bt et oy
e e e aamr T 5 i e —— e et == e — i ssinianisns hizveses fuarare e ) = = oy
] I i — e e s Pt ke et o i s o ey
] e L HEE HET oar rR AT T e = e r—— e e e ker e Ry = B by
e o PR i i ; o [ P i e i [t e s s o s e WP it 0 e BN s e s s s oo uns e[t s s [y s e towor Gama a5 0wy
] o am s SEECEL-EECEEC = = RS H pusems o i b e el e el = =3 T
U L


http://www.avadocuments.com/doc/petronas-31-38-01-15a-2010
http://www.avadocuments.com/doc/petronas-31-38-01-15a-2010

0LOZ VSL'LO'8E'LE SYNOY.LI :Slie1ap Juswnodop jin4

gnH Buueys uswnaog

SjUuLWnNo0g

General
1 Selection between 1 and 3 mm corrosion allowance ptsending on the corrosivety of the medium has to be selected by the corrosion engineer.
2 For the definition of "High Sour" and "Moderate Sour", see PTS 31.38.01.11, Appendix 10.

Notes for R&C piping classes
Specific
3 Piping classes 31011 and 31012 are interchangeable.
4 See PTS 30.10.02.31 for low temperature service.
5 Chemical Abstracts Service Registry Number
6 Consult a corrosion engineer for a check on the high temperature sulphidation corrosion rate and select materials accordingly.
7 Amine includes ADIP, MEA, DEA, AD, TEA and Sulfinol:
H,S case = H,S/CO, > 0.01 for gas phase, > 0.02 for liquid phase;
CO; case = H,S/CO, < 0.01 for gas phase, > 0.02 for liquid phase.
8 Selection shall be carried out by materials engineer on the the basis of the specific process conditions.
9 Hydrocarbon service includes aviation alkylate, LPG, C1-C4, paraffins and olefins, fuel gas, fuel oil, gasoil, gasoline, isopentane, luboil, naphtha, pentane, toluene and xylene.
10 See PTS 31.40.10.19 for the use of GRP piping.
11 See PTS 80.47.10.31 for fire fighting installations.
12 H, pp < 7 bar; wet H,S < 50 mg/kg; wet HCN < 20 wppm; S < 0.3 wt. %; TAN < 0.3; H,S < 0.01 mol.%
13 See MESC SPE 77/302 for Fugitive Emission Tightness Class
14 Minimum and maximum temperature relate to the design limits of the piping class components inptsendent of the medium
15 The applicable temperature range, encountered in practice, may be determined by the medium, e.g. due to corrosion. These temperatures provides guidance

Notes for E&P piping classes
Specific
20 Piping classes 31410 and 31411; 31450 and 31451 are interchangeable.
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Labeling of dangerous substances and preparations

Symbols and indications of danger for dangerous substances and preparations [1]

%E%&&&@:

E : Explosive O : Oxidizing F+ : Extremely F : Highly T+ : Very toxic
flammable flammable
T : Toxic C : Corrosive Xn : Harmful : Irritant N : Dangerous to the environment

N® : Dangerous to the environment, including R50
The following substances and preparations are "dangerous” (EC-Directive 92/32/EEC) [2]:

Explosive substances and preparations: solid, liquid, pasty or gelatinous substances and preparations which may also react
exothermically without atmospheric oxygen thereby quickly evolving gases, and which, under defined test conditions, detonate, quickl

Oxidising substances and preparations: substances and preparations which give rise to a highly exothermic reaction in contact with other
substances, particularly flammable substances.

Extremely flammable substances and preparations: liquid substances and preparations having an extremely low flash-point and a low
boiling-point and gaseous substances and preparations which are flammable in contact with air at ambient temperature and pres

Highly flammable substances and preparations:

- substances and preparations which may become hot and finally catch fire in contact with air at ambient temperature without any
application of energy, or

- solid substances and preparations which may readily catch fire after brief contact with a source of ignition and which continue to burn or
to be consumed after removal of the source of ignition, or

- liquid substances and preparations having a very low flash-point, or
- substances and preparations which, in contact with water or damp air, evolve highly flammable gases in dangerous quantities.

Flammable substances and preparations: liquid substances and preparations having a low flash-point.

Very toxic substances and preparations: substances and preparations which in very low quantities cause death or acute or chronic
damage to health when inhaled, swallowed or absorbed via the skin.

Toxic substances and preparations: substances and preparations which in low quantities cause death or acute or chronic damage to
health when inhaled, swallowed or absorbed via the skin.

Harmful substances and preparations: substances and preparations which may cause death or acute or chronic damage to health when
inhaled, swallowed or absorbed via the skin.

Corrosive substances and preparations: substances and preparations which may, on contact with living tissues, destroy them.
Irritant substances and preparations: non-corrosive substances and preparations which, through immediate, prolonged or repeated
contact with the skin or mucous membrane, may cause inflammation.

Sensitizing substances and preparations: substances and preparations which, if they are inhaled or if they penetrate the skin, are
capable of eliciting a reaction of hypersensitization such that on further exposure to the substance or preparation, charact

Carcinogenic substances and preparations: substances or preparations which, if they are inhaled or ingested or if they penetrate the
skin, may induce cancer or increase its incidence.

Mutagenic substances and preparations: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin,
may induce heritable genetic defects or increase their incidence.

Substances and preparations which are toxic for reproduction: substances and preparations which, if they are inhaled or ingested or if
they penetrate the skin, may produce, or increase the incidence of, non-heritable adverse effects in the progeny and/or

Substances and preparations which are dangerous for the environment: substances and preparations which, were they to enter the
environment, would present or may present an immediate or delayed danger for one or more components of the environment.
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Nature of special risks attributed to dangerous substances and preparations: R- and S-phrases [3]

Labeling of dangerous substances and preparations

Nature of special risks attributed to dangerous substances and preparations: R-phrases

R1
R2
R3
R4
R5
R6
R7
R8
R9
R 10
R11
R 12
R 14
R 15
R16
R17
R18
R 19
R 20
R 21
R 22
R 23
R24
R 25
R 26
R 27
R 28
R 29
R 30
R 31
R 32
R 33
R 34
R 35
R 36
R 37
R 38
R 39
R 40
R 41
R 42
R 43
R 44
R 45
R 46
R 48
R 49
R 50
R 51
R 52
R 53
R 54
R 55
R 56
R 57
R 58
R 59
R 60
R 61
R 62
R 63
R 64
R 65
R 66

Explosive when dry

Risk of explosion by shock, friction, fire or other sources of ignition
Extreme risk of explosion by shock, friction, fire or other sources of ignition

Forms very sensitive explosive metallic compounds
Heating may cause an explosion

Explosive with or without contact with air

May cause fire

Contact with combustible material may cause fire
Explosive when mixed with combustible material
Flammable

Highly flammable

Extremely flammable

Reacts violently with water

Contact with water liberates extremely flammable gases
Explosive when mixed with oxidizing substances
Spontaneously flammable in air

In use, may form flammable/explosive vapour-air mixture
May form explosive peroxides

Harmful by inhalation

Harmful in contact with skin

Harmful if swallowed

Toxic by inhalation

Toxic in contact with skin

Toxic if swallowed

Very toxic by inhalation

Very toxic in contact with skin

Very toxic if swallowed

Contact with water liberates toxic gas

Can become highly flammable in use

Contact with acids liberates toxic gas

Contact with acids liberates very toxic gas

Danger of cumulative effects

Causes burns

Causes severe burns

Irritating to eyes

Irritating to respiratory system

Irritating to skin

Danger of very serious irreversible effects

Limited evidence of a carcinogenic effect

Risk of serious damage to eyes

May cause sensitization by inhalation

May cause sensitization by skin contact

Risk of explosion if heated under confinement

May cause cancer

May cause heritable genetic damage

Danger of serious damage to health by prolonged exposure
May cause cancer by inhalation

Very toxic to aquatic organisms

Toxic to aquatic organisms

Harmful to aquatic organisms

May cause long-term adverse effects in the aquatic environment
Toxic to flora

Toxic to fauna

Toxic to soil organisms

Toxic to bees

May cause long-term adverse effects in the environment
Dangerous for the ozone layer

May impair fertility

May cause harm to the unborn child

Possible risk of impaired fertility

Possible risk of harm to the unborn child

May cause harm to breastfed babies

Harmful: may cause lung damage if swallowed
Repeated exposure may cause skin dryness or cracking
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Labeling of dangerous substances and preparations

R 67 Vapours may cause drowsiness and dizziness
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