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Fy 7 HANEEEHMEBOBEILEZRET S, A7 aT7HBE T =7 M TR
HEEZIT.EAREEMAEICNZ A TASHOMAEENERTLIEREELVL 5
WIBIMARERFEICEE T2, SNOOERFHICITE EARNIBEESNL TWDR,
FREENZHETHLIIEDOLEM O LR EDO FZMMENE TFTL, BMMARTY
2— VDOEILEEHFH NTWVD,

IOXI SRR MIEEFOM B EEATICHE D ERAKICHKILT S,
A7vavTHBE e CHEHEINTEEEHAMEZFAELLBETL2ZLICEVEE H
MEIOEEMAREZRETHILDOTHS,

KBEETERKIL T o 2D FHEDELTREZMME O A7 LEHE O H KA
PIEINT 5,

1.2 RAI a—F R\
AK7ZuaP =27 TIFUTOXEZGHEKLET D,

Table 1.1 Bl AEAK

No. Z A~V
Standard Specification for Seamless Carbon Steel
ASTM A106- . . .
14 Pipe for High—-Temperature Service
e i BC B R AR BB BT 3R B B o AR YE LR
Standard Specification for Seamless and Welded
Steel Pipe for Low—-Temperature Service and Other
ASTM A333- ) . . i
13 Applications with Required Notch Toughness
IR B M & VB REIPE N B SR EN 5 £ Dl o i 12 1 &
DMk B N O i B2 80 o A% UE LA
Standard Specification for Electric-Fusion-Welded
ASTM A671- . .
L4 Steel Pipe for Atmospheric and Lower Temperatures
R E T AR IR A R SR U BB o A T LA
Standard Specification for Electric-Fusion-Welded
ASTM A672- Steel Pipe for High—-Pressure Service at Moderate
14 Temperatures
HE R e B AN o0 AR UE LA
Standard Specification for Pressure Vessel Plates,
ASTM Ab16- Carbon Steel, for Moderate— and Lower—-Temperature
10 Service
o K OVMER IR A JE 77 25 2% JH B 35 8l Al oD 1 Y LR
ASME B31.3- Process Piping
2014 7'at AR E




API 5L, 45 Specification for Line Pipe
Edition TALNAT O HI
Rules for Materials and Welding, 2015

ABS Rules . N
BB K OV EEHL AT (2015 4)
Material data sheets and element data sheets for
NORSOK M- o
630, Edition 6 | .18
’ FERAME T =2y = R R LA RT —Z Y —h
Petroleum and natural gas industries - Materials for

use in H,S-containing environments in oil and gas
NACE MRO175 | production
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HEEENPODINELLE v 2V MEREFDLO R BB E O EEM B EZUTD 4 o
DT N—=TIZ LT,
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o A BRI SR A
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o FEYEHLKK
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o TIEFFAE
o fEYESIE
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o  HEMAIMEH
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o WU EMRA (I7ui#E)
e NDE/NDT (J ik £ 5F fiffi / I fif 52 5L B )
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o HEEK D £
o  EKIRELFRH

L] 7}<E§iﬁ5ﬁ
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e NACE
e PED

o HimLH
o T DM

Ty MEEkEZ ASTM CKEM B BRI < BE) L APT (7 AU A il i = Bk
Lt NORSOK(//1/'7::~$%ﬁ2‘7“/57%%1‘§)%@Ul@%ﬁ%kthﬁizbf:%é\ — i
7 a7 MERRIE . BRI FR IOV T, EEREERK IR E O ERFEHZ BN
LTWd, BIRIEEITOIZD I :t7t1/:1:71\ L DAL F R Sy BEOR S IH & L 9 5 46 B
b5,

2.1 MEMEERS

R FHEEICOVWT ASTM, APT M oLk iy &7 ay = 7 Mk O (b % ik 5
Table 2.1 VAT v 7Lz, ASTM H#KIZH U — Riﬁ(ﬁmﬂﬁ7}<$é\7ﬁbﬂﬁ)ﬁﬁﬁﬂr¢
HEHN—=LTELT, API 5L OABN YU —BREHME OAFZRDICONTOREN
HMAHELTWD, ASTM #lE TIPSO S TKRE LY (HeS) LB T27
1|$7k?i3(HF)f/%ﬁ’Ob\fﬁbﬂg?ﬁ%@ﬁﬂﬁéhf“é R—=RAT A4 DLERE ED
N0 7/4t7k?%fxiﬁrﬁ JFOLZER S BEOEHEEZAWEZN, Z2hIZOWTIREL AR
E)%nﬁﬂ Tﬁﬁ’ﬂ\gf%éo

TV MEBE T ¥ HKBICOVWTIE. VY —REHOMEBHEZEALL,

Table 2.1 HETHRDIELER R

HaEaE (%)
HEEO Y = ~
VAN C S Mn P S Nb \Y% v
(<) () | () | (2) | (L) | ()
(<)
A106 Gr. B 0 30 >0.1 06 0.03 [0.10 B 0.08 B
(fi B %) 0 5 0 0
A333 Gr. 6 0 30 >0.1 06 0.02 [0.02 B B B
(f B %) 0 5 5
API 5L Gr. B 0 28 B | 90 0.03 [0.03 B B 0 06
PSL 1 (fkH %) 0 0
API 5L GR. B 0 24 <0.4 | 90 0.02 [0.01 B B 0 06
PSL 2 (#kH %) 0 5 5
A671, A6T72 0.21
- <0.4 0.02 [0.02
CC60 Cl.22 (& - - 1.30 - - - - -
) 0.27




HEn®E (%)
BEELARNTrY Nb+
7 MM C i | Mn P S Nb \% v
(<) () | () | (2) | () | (5)
(<)
[7ry=sk D]
A333 Gr. 6428 | L 06 1002 5 01 | - B B
ExzLZbo ' ' 5
(kB M%)
[7ry=/hk F]
API 5L or
<0.3 0.02 [0.01 [0.00 |0.00
A333 0.20 |~ | 1.30 | 0 - - -
YU — B
Rk B M, 7 82)
[FrP =2k C]
APl 5L <0.3 0.01 [0.00 [0.02 |0.02
0.15 1.20 0.03
YU — B 5 0 3 0 0
CRE B 7 452)
[Fmy =71k E]
ABT1 F%%UE* 0 24 | S04 | 54| 0-00 000 I I
FHEBEMLEZD 5 8 2
O (T 15)
NACE MRO175 B B B 001 | B B
(kB M%) 0
NACE MRO0175 B B B 000 | B B
(A 4 ) 3

FHICEAF, 7oV 2V MEBEOM B R ITIZIES &R HY, BB O EHER#
FEEDEEWERFHZBMERL TWS, VU —RE KO U —BRE M O E ik
LT b A MR OEZRET D, IR EAREE R T DRI, kB HEHE o
BRIZCOWTEHY YV —RBEHLESY —RELBOBRFHZIAA—L, BEHEME Ot
BRIZV Y —BREHEFET YV —REHICHT T 2 BEOHEKZHETOILENHDLIND
Liv7a

2.2 NACE MRO175 Ot KX EEREREREE

HeS X2 RV A7 K /NRIZELED D721 NACE MRO0175 2R $I1H 4 12 %
LU THRAL, ESNAIEEMCHFICU TOERFHEZGE L2/ TS,

[T _XToO#MEIZNACE MR0175/IS015156 @A LR ITHIZRGR W, |

NACE MRO0157 Appendix A I[ZHLEI DK E M E TR FEHEZFANDL O 5|
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A2.1.1.—fR&E

REW KL NMEAELHMIT A.2.1.2 726 A.2.1.9 ICHEALRITHIERLZR W,
A2 RIEICHEATHRFEME KA &M, B EORa R — 31 MIATE D F
ERWT, 685 SSCUSNBEREREIN) Rz HEET52L7< ANSI/NACE
MRO0175/ISO 15156 DA NN —RNIHAETHLDOEARIND, L, M e &
ERED —fE LT SSC MBMAGEN TV AL AICITIZNICEKL., ZDH R4 ®
HELRTIE R0,

A.2.1.2 BMERB O, BAUERE OEX

RFEWE MR E ML=V 1%RE T, FRHIS CiXe<, LT OB L
FHOILOUOESTHHEAINIGAOMEOHFAE EREFTay 70z LS 22
HRC 4%,

a)  ENFEIE (B 38 o A )

b) HexFL(T=—I)

c) BEEXROLL(/—~<TARX)

d) JEEROLLEBEETREL

e) BEEXROL.A—ATTAME, BEE ALK OBEEEL

f) F—ATFTFAME BEEANKOHEZREL

A.2.1.4. B8

W LIEEMREONEIX NACE MRO175 O ERFIHICH > CTEIETHZL,
RFEW, REHTMEORESMBEET O AWEE ERMEITEEL — N
Ty — A 250 HV, BHET K OCBEBEAEZEL TCry 70z LS 22
HRC TH %,

A2 FHICEHATDOIRFZMEOCEKAEESMM, ALK TR -3 ML, &5
2% SSC #ABAFEMT52L72< ANSI/NACE MRO0175/ISO 15156 O A /3
—hilci# A& T 2 0L T 5, HEL#ESRLETIT. ANSI/NACE
MRO01075/ISO 15156 ® B.1 LHEICHENL THILAKEEAFBE T THVON
HVEHMEOMBMELL T KEFER N (HIC) 2L T2 LT 5,

MAKFZFEEN (HIC)IZLL FTOA TV -T2 HET I ZLEET D,

. HoWw DL HEREICHEWT

. REOHAALKZEZARREICBITIHEHIZENT

HRE TIEE M E KLY IX Table B.3.ICEHZ &, RBRIIHEIE[25C+3°C(77°F
£5°F) | TATHZ L, FFRE N2 WIRY B E R FH X NACE #ii TM0284 (Z#E
THZELET D,



Table B.3 HIC/SWCEHEBRFIR L EREE

" H AT A i BR BE H,S 4 = ) e M S
NACE
T™MO0177-
CLR <
2005 100 kP 15 %
a
Environment , ' U — BRI
e (15 psi)c |CTR <
A (E &= - T
0

5 % NaCl +&

B 05 CSR < 2 %

CH3COOH)

EAESR E7- | AR

X F o &5, L
HEITHRL %
NaCl + 0.4 % L
Ry BEODO., £
aﬂcomw BEX+5oH Vo o W =3
HCl ¥ i WIZ#ET 5 | Bl Ea s Tk

3 £ RWVERBE T

NaOH % {# f o 1
LTpHZHVE

([N

2.3 NMTHAEDHRKI

F 7 a7 R TIEANATHNIEZ RN DM OFFENIZEVER A2 N4 T WE DR
ESND, BIZIENR 1L AFRWBORATOE A, 779 b7+ —L2ER®ILH 2D
HETAETEHRVW, ZOREZEZEELT.HR 076 A0 F 1 A F 1.5 AVF DK
FWMEICONWTIE A Y 2a—1%F S SCH 160 ZERERNELLTHRMATI2L2ER
T5, K72 —ATIENATHE XXS(F TNV I ANTAMR Y 7)) 2Rt 35, KH
ALICEVMEE SN L2EEBIT/IREOEEERZEON 10% THLIN, BEaRitET
=7V e L LEOBKBENI AV RN FFTED,



3 mRRMMEDNDHEE

RBME DSENS IRD 4 SDT N — T OEMEMAELIRRET D,
o fkBH MR FMIME (CSNOL) : Table 3.1
o REEIRFZMME (CWS01 X CWNI11):Table 3.2
o (RIRAEE MAkH HEME (CSS11):Table 3.3
o [RIRELE HIEHEMIE (CWS11 XX CWN11) :Table 3.4

3.1 MEEmRFRMME

Table 3.1

MEERXRFMAETEORELE ()

ASTM A106 (BT 5
HUE(R)

ASTM A106

B

ASTM A106 Gr. B XX
APl 5L PSL1 Gr.B

ASTM A 106 Gr.B

kB G o H @

B e STk

AT a— )V

SCH 160 (4h£8<1.5 A~
F)
B > 1.5 £
a‘_

C <0.30%
Mn: 0.29—1.06%
P <0.035%
S <0.035%
o C Si > 0.1%
b 5 B 57 FuaY s MEEE Cr < 0.4%
Cu < 0.4%
Mo < 0.15%
Ni < 0.40%
V < 0.08%
ASTM A106 Gr.B
b ) 7"m;‘/“:71\ﬁ%&:“@uf: fift O )
fif O»? >30.0 (& #h 5 m)
>16.5 (& 8l E M4 5 m)
ASME B31.3 ® 610°C®D
o PWHT (¥ # 1% 2L 81 ) o
ERFEHZMZTHES AN
EREXRL
7 E B EN 10204 Type 3.1 ASTM A530/A530M
NACE NACE MRO0175 EoRkE 9




3.2 FERZMMEE (CWS01 XU CWNO1)
Table 3.2 BEERZFMMEOZEMLE (F)
ASTM A672 IZBMT 5
o (%) ASTM A672
HiL k& ASTM AGTz €60 ASTM A672-C60
CLASS 22
W o H ik
P e ) ik
Yk A67T2—EFW & # A6T2-EFW & #
ASTM A516, Grade 60
Per ASTM A516, Grade 60
AB72 C60 2 Mz TFry |[C : 0.21% to 0.27%
b 1 5y = MERRICHE 72 ZERKFE [Mn @ 0.6 to 0.9%
TH P <0.025%
S <0.025%
Si : 0.15 to 0.40%
1 PR M fif ¥
5.3.1 Class 20, 21, 22, 23
DOHE T Table2 RSN
ASTM AG72 sk % I8 | VR 12 1% B AL B IR P DE O K
20 AL PR T 7 % 4 F WE 1 AF @I 1 BFfEllem
fEIC 0.4 BREII T 1 R o
W EWH ORI — &I
MEAE 2T N E b0,
Class 22:JE /) Br &k OVlik
S mABR, NDT R
NDE &1 EN473 £7213F
LEOBEIZH > TEKR
EINTWDHIE,
Ri EN 10204 Type 3.1 BEShATHRRNAS
ASTMAB530/A530M
B EIC LA EN T
TR B B> THEK OB
LTRITHZ &
NACE NACE AR A

MRO175/1SO15156




3.3 BERicERMMBERRFMME (CSS11)

Table 3.3 EEREERAMBERZTMME (CSS11) DFEELEK (F)

ASTM A3\33 Eﬁﬁuﬂ“é NSO e
FHEHE(F)
Hi k& FuY s Mtk ASTM A333 Gr.6
ik B8 o
SCH 160 (#£<1.5 A
o F)
ATZETIEE e i U A 15 A
+
C £0.30
Mn : 0.2971.06%
P <0.025%
S <0.025%
(02 e A333 Gr.6 lZ/Mz CTF ;ii i %140/;
e g 1 < 0.4%
:/::7]*@*%&@[/5 Cr < 0.3%
Cu < 0.4%
Nb < 0.02%
V < 0.08%
Mo < 0.12%
ASTM A333 Gr.6
e kb o e filr %
Rk >30.0 (B il 4 161
>16.5 (& #hiE /4 5 W)




ASTM A333 1 EMT 5
HUE(R)

ASTM A333

B e

ASTM A333 Gr.6 (%€

WL BEZR DL T BEE AL/
BEx R L

BE & N AL/ BEE R LR B
ASME B31.3 ® PWHT

(VR B2 1R AL PR ) 2ok S5 1]
D610 CEwWI-T &,

4.3.1.1 1500° F [815°C]
PLED—EOWREIZME ., &
AR L, 22w Bom XX 5%
AEEFE OB ARTHA TS
TEIZEVBERDBL T 5,
4.3.1.2 4.3.3.1 OHE I
STHEERLLL, MiEEOH
ECHEXELICHELEEEET
BnE+ 5,

4.3.1.3 fkE®ERIEIZHONT
DI, 1550—1750° F (845
—945°C) O F M AL BT R E
FPHECTHE B TR T
AT o 72#% . 1550° F
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FE DB 28 W R F 721 5K PR
FNTHHAT S,

1y % A B

Ty LB —V v F KB
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10 ER 11 IiIcHoWT, BHE
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ASTM A999 I2X%
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MRO175/1SO15156

FRE N0,
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Table 3.4 REEREETEHABAERZTHNEOERELHE (X)
ASTM A671 ITBMT 5
o ASTM A671
HUE(R)
ASTM A671 CC60
FR ASTM A671-CC60
CLASS 22
R s o &




ASTM A671 BT 5

e (=) ASTM A671
T R
B3k A67T1-EFW ¥ 4% A6T1-EFW ¥ #%
ASTM A516, Z'L—F 60 %
53 H K
TuY 7 MERRIZHES T C <0.21—0.27%
b %% 5 5 A671 CC60 D E K IH H Mn : 0.670.9%
\Z B 0 P <0.025%
S <0.025%
Si > 0.1—0.40%
5.3.1 Class 20, 21,22 K&
ASTM A671 (NORSK M- | Q8 23 S X IKBR CTHIE 1
630) I HEHL 95 ZL LB A FHT0 1 Hflllem H7z
e Class 22 @& 1X ASTM V0.4 KFf] X 1 K O W
A6T1 O Va2 2040 BRIE THNNLEWH ORI Table 2
JE(590—650C) #PHN T | ICH TS 7- s 8% 2 0 # e
Bj—lzcmei+ 52k, EREEANTY —ICmET 52
L.
R TE-R B IX R Bk
LEF A3TO ICHEMLL /- v L
e . . . E'—-V Type A &35, Bk
A IR YANMETVIYTREB s L ABTO I
o THBL2 T NIE R
VY,
Class 22: £ /7B & i ot
BB NDT REBRE X
NDE EN473 XX A% O H#E I
Eol-BEzRATHZ
L.
78 AlE EN 10204 Type 3.1 REIN T @IND, ASTM
A530/A530M
BoEEBEICIEARS R
e #2 TR EM TIEICHE->TH
BEROWRELNITHZ L,
NACE NACE AR A

MRO175/1SO15156
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. B &h c Table 4.2

4.1 RFRMBPEBFROEHE(CFOT)

Table 4.1 REMBEHRFRUOEKHEKTH
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BBk T ASTM A234 WPB with S3
H R B M 5 ASTM A105 with S4
b % ik 4y A234 WPB M TV AL105 I2MxT7 my =y Mg
B Bk 09 ME & fiff ¥
BRHGHOBEREZE LT X TOEENIL ASME
NDE Section V Article 2 {2 > TENE N DEHE D
ERICbEoTHHERERMELZ THZL,
AR A X FERE O LR G X EBE O NN — DI
i W Y MR oy (T —var) s RO AR E T D
MPHEILT 5 &,
EN 10204 Type 3.1
= AL PR 2
i NACE MRO0175/1SO15156
HIC & 5k

4.2 KR AR R MR R T R U RS &

Table 4.2 EERARFMBERF R VHMNEL

TR (R)
1 e ME PR AT ASTM A420 WPL6 with S51, S53, S69
B8R ASTM A350 with S6, S55
SN A420 WPL OV A35 LF2 I2Mx T7 ay =2 MLk
fosm s O R H B &8
B Bk 09 ME & fi O
i 2 3R R Ty —V oy F R
T R OV I IZ 10% B IR IERBRZ1TS,
NDE BB OBRELEZE LT X TOEEHRIT ASME
Section V Article 2 > TENENDIEET O
ERICbEsTHABRZRRBREZ TLZ L,

10 RV SRR ATET B T LA I L, R L LTHMAT A DICBENICAE TE 5L
MENTERBDER,



P A AR ()
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BT 528,
EN 10204 Type 3.1
e LT e 1
e NACE MRO0175/1SO15156
HIC 7 5%
5 F&H

MR ALIC L O MR O H R R OB o F M B S 0. MR OMA RS D 2 —
ARKEEND, TRV s MEREE TR B A BT 52 1T k0 | B % 5080 bR
BE L S S AR R R R R LT

s, $o— BB REOL R B EEHE NDE 2R iHLT,

B GG L R RE AT L R 3 W S T R NGB R  R B R O B & AT o 7
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[1] ASTM A106-14 &AMk B MR 30080 % o B % £k

[2] ASTM A333-13 {KiEM K GO XKEMHEEZ T RINDZE OO H & m ik E &
o OVES B2 80 8 oD B Y 1 kR
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BEREINDERIZUTON T AV — TEAL T 2,
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o IREEME D&
o ALFY
o FEMHIMEE

o ELE
o fHEERABR
o JERAB

o MW/ IERE
o FEM AR
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o HIfE W BE
e NACE &% Z &M
o KR M OEERN

e PED
o K imALE
s TOHh

TrY s MEEkE ASTM, API, NORSOK Z# & L EEHK LK T 5L ML T
TuY 7 MERBEBREFEERKICHAOERFHRHEZMA TVWD, “MHRAT L AH
MEOREEERELAER T OOy T 21T o7,

1.1 BERK

TARTOTaY o 7MEEN EE HZAT L AHME ICOWT ASM A790
S31803 K ® S32205 ## L CTW\5, S32205 & S31803 Mt — o & W\ X
S32205 NHETHFEMEN 655 MPs ¢EmWVWZ e ThHd, ML HIIZE RS
N7 VWEFO 7o AR EIZITEERKEL T S31803 ORMAZRET D,

THBAT ULV AME OWRBEETICOWTIR, TeY 2/ MEHET Class 1.3, 5
D3 ODEBEERNIEESNL TS, Class 1THLDIEHEARATIEAMEZHHT5
ZEICXVmmEEL, RAICBAREREETOZE I DI ERFH THY, EAEH
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1.2 {LER

ASTM A790 ICHEIND S31803 MR AT L A HHlE O I ARI) 72k 7 5L 4y
ZIRFIZART, ASTM A790, S3183 D N A% 0.14—0.2 N—& U D H KA F
%y & FARRICER AL,

Table 1.2 ZHRXATUVLAMMEDILZRS

. BEEAHERE (v, EEE N 2WHEIT ERE
128 U 5 -
C Mn |P S Si Ni Cr |Mo |N
21. 0
ASTM 4.5 |0 2.5 )
0.0 0.0 0.0
AT90 2.0 1.0 |- - -
3 3 2 -
S31803 6.5 |23. |3.5
0.2
0
0.1
NORSOK B B B B B B B B 4
M-630 -
0.2

HLOVEODDILFEMEL T IV EAREICBWVWTAT ULV AP ERE IZE
N<HEWHRWLZ R TILEHEH (PREN) "S5, MmEMAK (L) CTldxIE PREN %
34 [T ELT,

1.3 HWMHE
ASTM A790 23175 S31803 —AHR AT L A4 o> 2 He b ) PE ' 1Z DL F o0 5@
DThHob,
] SlEREX:620 MPa
e [HIR:450 MPa
o HWW(2A4F):25%
e &, LEPR:290 HBC X1 30 HRC

Tl 2 I MEEDO RS 1T L0EEL W 28 HRC O KB SZERL TWNDHIEND,
Y LR IOl T 28 HRC ## R T 5,

1.4 BEHAR
TuY = MEERDRTIE, ASTM G48 s Bk ik I ML 72 i b 255 — 8k & 3l Bk
EmERELLTERTLILON DD,
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FlETX ASTM G48 Type A CHEMWMTHZ L, ZRFEFRFHIX 24 K, ABRIX 25+£1°C
THEmT D,

1.5 WHAEERE
ASTM E 562 |[CHEML MM EREL2ITHIZE, FERLL T BMITIT 72940
GHERIF—H55% . BESRBIZII 7294 NG HR 35—-55%%ET D,

1.6 KEHRERE

—RICHERBOKERBRPERIND, MAEERFHELTUTIZETL2E5Z
SOFBEOREMR CORBRNGFEMLET DI, TXTOBREICE VT, NDT B HE#H#H X EN
473 XITRIFOH EICE > TRIAESN R IT N IEX 2520,

1) 4+ 8 R
ASME BPV Section VIZHEML, £FHD 100%
2) 12 R EG AR
ASME BPV Section V., Article 6 [ZH#EH L, FEALIM T (R K) D
WHEER 100%
3) Jik & KR 7 18 3 B
ASME BPV Section V., Article 2 [ZHEHLL | fk B IR B2 L& R B2
4) 88 FH WG R
ASTM E213 ([CHEHLL | 5k B BEHE f OB O 100%
5) ity 7B Uit R 15 SR
ASTM E309 XiX ASME BPV Section V. Article 8. ff H 8 /& & OV & B2
¥ YE L

TaY s MEERPGIE ., #E O K ERER . B BR K OV RGBS B
PAEICHRL —BROICHERAISN TWAZENHB L, M E IO W0 TIEI DI R
BEABRNERSND, fl21E,. 7Y F 33 _XRTCOFa—TRarR—xrrh
I3 ASTM E213 [ZH¥EML T+ o ERBEERBRELITOIZLIZLTI R TOE# G W
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2 ZHRATUVLAMMBEDHBIEDRE

PLTFD 2 OB T IV —IZOWT, “HRAAT L A E OEELN BT E RS

T2,

2.1

o T HRATULUAHME L E (DSS01) : Table 2.1
o T HRBRATULAHEEZMME (DSWO01) : Table 2.2
ZHRATUL R E EME (DSS01)
Table 2.1 ZHRRATUVLRHHRBEHNEDOEZELHE ()
ASTM A790 2 BIN< 5 EHER ASTM AT790
JH S ASTM ATI0 531803 ASTM AT790 S31803
g + B NEkEHE
WHITZ T VT EM K E (AOD
"k E)XIFRE0 TN CHE#SIT 5
&
A= i 0)
1
C<0.03
Mn<2.00
P<0.03
A790 S31803 Ic/mzx T $<0.02
%4 N : 0.14 to 0.20 Si<1.00
PREN > 34 Ni: 4.5 to 6.5
Cr: 21.0 to 23.0
Mo : 2.5 to 3.5
N :0.08 to 0.20
FlEMRE : 620MPa
SRS 450MP
MM | A790, S31803 I2HZ T Mjf \ :
- WS ER: 28 HRC R (2 A42F) : 25%
B ’ ’ E, EBR : 290 HBC
&Y 30 HRC
BEX AU, 2250 LI K%
BE AR, EH R ARIE A | DN K
4L 7R BT B, S s T e

LB VR B 1L 1020-1100°

C

BLEE R E X 1020-
1100° C




ASTM AT790 2 BIN3 5 EHER ASTM AT790
XL E—V o TR (R
BR A 3 A)
ASTM A 370 ICYEHLL HE 6
mm LA EORER T o5 AR ERIR
FlX-46CHRERINS,
i B2 3 B W = kL — T RRE 13 i B A HERL
SE¥T 45 J/EH R BR A T 35 )
LT 5,
YTV AXRKBRRAEHEA LTS5 E
DOVE I afRm¥iE, 7.5mm-
5/6 XX 5mm-2/3 45,
JE BB FIEIX ASTM G438
JE B | Type A ICHERL T2, RFTEIERIX | HERL
24 BERE, RBRIEE X 25 £1°C,
724G H KX ASTM E 562
WoHAEE | XITRESE oM EICE>THRIEL, "
s FER oW T 35-55%D &AM T |7
RITHIE RS 70,
EHhE AT XX EE S Mg | S2. 0l E A T R
b < B fifi 5 16) 51 58 3 Bk
Wt B ~ R B S3. ~A TR B
i S 3 B i & 3R
ASTM A999 (ZH#EHLT 5
ASTM A999 |ZH#EHL T 3 iEE%
NDE & #& [ AKJE#EBER &K OV ASTM E213 1o%# |~ t
i . - E213 |2 28 E
B ik B 5 KT I R/ ASTM %{Egﬂﬁ*&” B
E309 (¥ W S N \
W HEHL I B 1 T R G R B B309 |2 %L 2 1 & i
PR A5 3 B
2R EN 10204 Type 3.1. ASTM A999
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“HRATULRAMBEEMNE (DWS01)

Table 2.2

THRATUVLAMBEMAEOREMLEL (F)

ASTM A928 2B+ 5 A%

ASTM A928

ASTM A928 S31803 Class 1

ASTM A928 531803

R + BN E Rk FIE Class 1
WHIX 7 v o EEFEMIRE (AOD
vk B) XFRZED F A THBET 2
&,
D M &
1 e R
C<0.03
Mn<2.00
P<0.03
A928 S31803 2/ %x T $<0.02
L& 4y [N @ 0.14 to 0.20 Si<1.00
PREN > 34 Ni: 4.5 to 6.5
Cr: 21.0 to 23.0
Mo : 2.5 to 3.5
N :0.08 to 0.20
SRS : 620MPa
B A PE | A928 S31803 I/ T B&ﬁi'l‘g“ + 45 0MPa
B M. LR 28 HRC WO2 AF) : 25%
o s, ERRME @ 290
HBC M 30 HRC
Bex AL, 25 Rk R A ffi;\;%\j?mi*“%
B4 B w5, - °

HALERIR EE X 1020-1100° C

ALFRIR X 1020-
1100° C




ASTM A928 (2 BN+ 5 AR

ASTM A928

H B ABR

XN —V Jy TR (G
B 3 R

ASTM A 370 ([CHEHLL A JZ 6
mm PL EORE i o854 B
EIX-46 CHEREIND,

We I = RV — T FRAE X 38R
EH)T A5 J/ B A T 35 ]
LT 5,

VT AR B2 EHN LTS A
DIF T a A& EIE, 7.5mm-
5/6 M OXb5mm-2/3 95,

HMERL

e
7

A R

JE BB FIEIX ASTM G438
Type A ZYEWLT 5, Z8 FFH X
24 BER, RBRIEE X 25 £1°C,

HMERL

TR A 1
A

7274 MNEAFEILASTM E 562
NITFR%E DR EITH/E-> THIEL .,
FEMIZ DWW T 35-55%, 54 E
D 35-65%DHIFH N T2 IR
SRR

HERL

% ik 2l BR

1 g w BR
fifi = ik B

S2. 5 iR B & Ovih 17 iR
B
il X R R

NDE & #
Bk

ASTM A999 ICHEHL$ 2

K £ R R

ASTM E213 [C¥EHL T 588 5 I
EERBR/ASTM E309 (1T HEHL 3
% e A B & OV ASME
BPV Section V. Article 2 |Z %
L9 2 i T R %t 3R

ASME BPV Section V., Article
6 ([CHER T DR EREG K ER, & B
L (R R) D
100% DR,

ASTM A999 IZHEHL§ 5
A B B
B i
E213 I[CHEHL & 28 & I
PR G BR
E309 (Z#EHL ¥ 2 i 5 i
PR BB

29 =
AR B

EN 10204 Type 3.1.

ASTM A999
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THARAT OV AEEM B LRI, TR AT U AEHE T R OB oh AR o B
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. e G (DFO1) : Table 3.1
o Bk T (DF 02) : Table 3.2



3.1

“HRATULAEMS (DFO1)
Table 3.1 ZHZBRTUVLAMBHIOEBELHF ()
PEYE A AR ()

_— ASTM A182, F51, S31803 -+ 38 hn = ¢

g S56 & %Rk HEHE

0 3 WX 7T T o mEBEMNRE (AOD ) XIZRZED S
X THBMTDHL,
A182, S31803 (2/mx <

N s N :0.14 to 0.20
PREN > 34
A182, S31803 lchmx <

a4 fab 1 M 2

BMIOPER | e s L. 28 HRC

o WKL BE S 2 E LI AR BEE AR
BALFEIR BE 1020-1100° C
Yy N —V T EEBERE (KRB 3 A)
ASTM A 370 ICHEHRLAJIE 6 mm UL EORE o
i}ﬁmnﬁ%ﬁmri 46 Cﬁ)%*éhé

1 B 3 R WU = R VX — FRAEIZRER T 45 J/H—K
B35 J L5,
YT AXRBRAEZEA LS EDVE 7 a2
X, 7.5mm-5/6 XWX 5mm-2/3 &35,

e AR B FIEIX ASTM G48 Type A I[CHEWT 2,

S R REREEIE 24 FER . RERIEEIL 25 1°C.,

e 7 5 TxT7ANEAFILASTM E 562 XILIF %0 HE I

%” BN s THIEL . 35-55%D &P N AT RIE AR D A

W) 1/\0

T 5] 95 R B

T4 ik 3R R B A B

NDE & S56 HEICHEI T2 100% 2 1% 5 R 5r

- ASTM A388 IZHEHLT % 100 % 8 & I £ 15 3 R

A (NPS>3 42 F)
BRI R o BB A S ST EBE D XN — DT K
ST LN

s |

(Prolongation) 7»5H & OV 5L 2 (R K 9 B EB AL 00 & £
5 I T




3.2

AR ()

e Ak

Mop LR E 1T 1SO 9001 ICHEML 5 LE A HL S R
TARIEEI TR TN IE D72, VAT AT E T
LM B E DRI 2 T e T i e by,
MEBHREEIX EN 10204 Type 3.1 IZ¥EMLL , LT o
HHhEGZ L&,

- M REE XS

- VA8 K OV RS B AT

- BVVER SR (WERBEX e EUIR SRR & R
WIHrIL)

“HERIATULAMBREMEF (DF02)

Table 3.2

THRATUVLAMBRBFOREMLEK (F)

R AR ()

B

ASTM A815, S31803 —+ 3B /N & {4
WP-W, WP-S XX WP-WX + S7 Bk FHIg

Bk

WH X7 v BB R E(AOD #£) X
ANTHETLIZE,

X [6 % D 5

b 52 R

A182, S31803 Z/Mx T
N :0.14 to 0.20

PREN 2> 34

1% hk 7Y M B

A185, S31803 Ichnx T
fiix, EBRME:28 HRC

WAL BES R EL B ICKBEES AN

AL ER BALERIE FE 1020-1100° C
e —V T EEBERER (AR A 3 A)
ASTM A 370 I[Z¥EHLLANE 6 mm LL EORE o
BARBIEET-46CHERIND,

17 % 5 R W = 2 X — F IR R B E¥ T 45 J/H —3
Bl <35 J T 5,
VTV ARXKBRAEHEHALESEAOVZY 7 a 125K
X, 7.5mm-5/6 XWX 5mm-2/3 &9 5,

W At AR BR FIEIZ ASTM G48 Type A ICHEHLT 5,

R REM X 24 R, RBRIBRE X 256 +1°C,




AR (R)
o 3 3 7I7ﬁ§ﬁ$mA$muzw2xmﬁ%®ﬁim
B o THEL, 35-55%DHEEANTRITINIT D%
A
A 5 58 5 B
BB st
ST M EICHERL+2 100% =2 E %6 R R
\DE & WM T IZ ASME RAT7 — R ONVE B O
S B Division 1, 7 a2 VIII, Paragraph UW-51
ICHEHLL CER CHRABREERBRELZ T RTiEk
B2,
B IXEBE o LR S X EEO R — DT R
. _ i
AT IR (Prolongation) 2>5 M OV L & X 3 9 D B0 0> 5 B
m+szk,
Mopt B E 2213 1SO 9001 ICHEHL 92 S & HL v &
TLABIEEI T R T RIE bRV, VAT AT E S
HHMEHC R EOFEMEZ Z 2 i e b2,
MOBFRFEIX EN 10204 Type 3.1 [ZHEHLL . DL TF
o RIE FwratrZ L,
- M R EE R
— U K OVKE BB AT
- BULVER R (IRBEE R FUIRE LR R A R
#HITDHILE)

4 FEOHEHER

BB ALICE DM B O BB LR IE O WML S E0 . MM A ERS LD, B
BAbIZ, e = MERE L ER KOy T oI E SV TRES N,

oy, YU — BB & O NDE (G EEREAf) O Lo ZBfbEEoH A ZM AL,
27N —=T DO MMARAT U AEBEM B OREMLREE 3 E(AHRAT L A
T B OVl b O AL DI R) TRELIZ,
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[1]

[2]

5| AR

ASTM A790-14A, Standard Specification for Seamless and
Welded Ferritic/Austenitic Stainless Steel Pipe

MEHEE CEET 2 TANRIA — AT F AR AT L A E O FE YRR
ASTM A928-14, Standard Specification for Ferritic/Austenitic
(Duplex) Stainless Steel Pipe Electric Fusion Welded with
Addition of Filler Metal
ENM&ERERBMBEE 7 = TANRIAT —AT T AR (ZHR) AT U AH0 &
D 1 HE AT R

ASTM A999-14, Standard Specification for General
Requirements for Alloy and Stainless Steel Pipe

Bk ORAT U AW E O — fik 2R 4 H o 8 AR

ASME B31.3-2014, Process Piping

7'k AR E

ABS Rules, Rules for Materials and Welding, 2015

ABS LA, 4 8F & OV s #2 #LA1

NORSOK M-630, Edition 6, Material data sheets and
element data sheets for piping

Bl AM BT — 2 — MR O L AT — 2 —h

NACE MRO0175, Petroleum and natural gas industries -
Materials for use in H2S-containing environments in oil and
gas production

AR KRBT AEHR — HeS G HBREICE TS A0 & O H &4 E M B
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1.1 EXR-FFEOHRBIEDORI—TEA YL
AT mEkHns, ERETERCEERECPOBER -FHEMRICHE T EREZG T
L. ZORESNTHEREER -FHERBEEMBLAOTFIRO#HKILEZBHEL XEL
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BRFEOHBILOWMVMAIIB WX, B - OEER AR ETDHZ LT 5
FEEZBOTOICE L SEGOBRBIICERESL TS, Zhixbo b3 A, Bk,
EEMEOME, FITANLRS TS, MEaaXA N T O R THMT2IENTESL, 20
oAV NEIRF O R = —THDLIAM- TAZIIZESTH Ay ERD Y
— RS LN EHEEIN, A —FT —XIZ A X — X —DEIE I AND K I DR 5,
EBER A ERKBLEOATZ—=TIC AL BIZL TO@EBYTHD,
a) F— T NIy HBEM B — TN Ty (IZLITE R R RbLENAE)
b) HEfe i G EROXAT

1.2 BEOTOS o LD

Z<DOTERVOPEEER Yy — 7 VIS 2T L0, 8T 722 9] #15% 0 % 8 %80 &
AT T U AEVEET D, EE O RRDIBEIY 0 i TAE A& I OVEL A %E L
THRBAEMEN TSI TEY, BEELMEOFEITIZE VR 20200, B4R
HIT RTCIWEoTHOIINDEZTa®ALERoTWE, ZNNETaV T X — 1T, DT
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Load, kg/m (Ib/ft) Span, m (ft
1.5(5) 24(8) | 30010 3.7{12) 6.0 (20)
37 (25) 5AA 8AA 10AA 12AA 20AA
74 (50) 5A 8A 10A 12A 20A
112 (75) - 8B - 128 20B
149 (100} - 8C - 12C 20C

Note: These ratings are also used in Mexico
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Instrumentation Air
Compressor Package developments
for offshore applications with safety
as critical factor while still being
economic.

This specification of
instrument air compressor
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on ISO
10440-2:2001 Rotary Type Positive
Displacement Compressors for
Petroleum, Petrochemical and
Natural Gas Industries, Part 2:
Packaged Air Compressors (Oil-
Free).

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This specification covers the Rotary-
type Positive Displacement
Compressor (oil free) driven by an
electrical motor as well as couplings
and gears on the power transmission
train. Also included are auxiliary
equipment and system components
installed on the air compressor skid.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.




Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation This specification is not applicable N/A
to:
1. oil injected rotary compressors
compressors with discharge
pressure above 20 bar
3. compressors with flowrates
above 6000 Nm3/h
4. high voltage electric motors
(nominal voltage (phase to
phase)) exceeding 11 kV)
5. variable-speed electric motors
6. compressors on process gas
duties
7. Hazardous area installation.
Gap Analysis A Gap analysis is performed N/A
between various Operator & Owner
Spec to identify the common
requirements.
Risk Assessment A Risk assessment is performed on | N/A

the selected equipment package to
identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

A Datasheet format is
developed and attached as
an Appendix to the
specification.




Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser

A Datasheet format is
developed and attached as

in the datasheet. an Appendix to the
specification.
Normative ISO 10440-2 Rotary Type Positive N/A
References Displacement Compressors for

Petroleum, Petrochemical and
Natural Gas Industries, Part 2:
Packaged Air Compressors (Oil-
Free)

ISO 1328 cylindrical gears — ISO
system of flank tolerance
classification

ISO 1217 Displacement
Compressors - Acceptance tests

ISO 8573 Compressed Air-Part 1:
Contaminants and Purity Classes and
Part 2 to Part 9 for Test Methods

ISO 1328-2 Cylindrical Gears - ISO
System of Accuracy - Part 2:
Definitions and allowable values of
deviations relevant to radial
composite deviations and runout
information

ISO 5011 Inlet air cleaning
equipment for internal combustion
engines and compressors --
Performance testing

ISO 6336 Calculation of Load
Capacity of Spur and Helical Gears

ISO 10441 Petroleum and Natural
Gas Industries - Flexible couplings
for mechanical power transmission -
special purpose applications

ISO 281 Rolling Bearings -
Dynamic load ratings and rating life

ISO 7005-1 Metallic flanges - Part 1:
Steel flanges

ISO 9329-2 Seamless steel tubes for
pressure purposes - Technical
delivery conditions - Part 2:




Unalloyed and alloyed steels with
specified elevated temperature
properties

ISO 9329-4 Seamless steel tubes for
pressure purposes - Technical
delivery conditions - Part 4:
Austenitic stainless steels

ISO 2151 Acoustics Noise test code
for compressors and vacuum pumps
engineering method

ISO 9614-2 Acoustics -
Determination of sound power levels
of noise sources using sound
intensity - Part 2: Measurement by
scanning

ISO 1940 Mechanical vibration --
Balance quality requirements for
rotors in a constant (rigid) state.

ISO 1996-2 Acoustic — Description,
measurement and assessment of
environmental noise — Part 2:
Determination of environmental
noise levels

EN 13445 Unfired Pressure Vessels
EN 13480 Metallic Industrial Piping

ASME Boiler and Pressure Vessel
Code

ASME B31.3 Process Piping

ASME B16.5 Pipe Flanges and
Flanged Fittings

IEC 60034 Rotating Electrical

Machines

IEC 60092 Electrical Installations in
Ships

IEC 60332-3 Tests on Electrical and




Optical Fiber Cables under fire

conditions

IEC 60364 Low-voltage Electrical
Installations - Part 5-54: Selection
and erection of electrical equipment
- Earthing arrangements and

protective conductors

IEC 61672-1 Electro Acoustics -
Sound Level Meters — Part 1:

Specifications

API STD 541 Form-wound Squirrel-
Cage Induction Motors-500

Horsepower and Larger

API STD 547 General-purpose
Form-wound Squirrel Cage
Induction Motors-185 kW (250 hp)
through 2240 kW (3000 hp)

AGMA 6013 Standard for Industrial

Enclosed Gear Drives

Application

Offshore Utility Non-Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the instrument air package

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the instrument air compressor
package.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A

standardization on




stakeholders harmonized spec for worldwide use.

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment The purpose of this specification is to This specification of
Selection harmonize the requirements of individual Nitrogen Generators define
company specifications for future Nitrogen the minimum requirements
Generator developments for offshore for the design, fabrication,
applications with safety as critical factor while | assembly, inspection,
still being economic. testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
Baseline This specification is based on ISO 8573-1 The baseline spec will be
Standard Compressed Air-Contaminants and Purity identified by the workgroup
classes after a gap analysis between
various operator
specifications.
Scope This specification defines the minimum The intent of selection of

requirements for the design, fabrication,
assembly, inspection, testing, packaging,
installation, commissioning and
documentation of membrane based nitrogen
generation packages for use on an offshore
facility.

This specification covers nitrogen generation
packages based on the membrane process
including auxiliary equipment installed on-
skid including, but not necessarily limited to:
- Pre-Filtration (2x100%);

- Electrical Heaters (2x100 % units);

- Particulate Filters (2x100 % units);

- Membrane banks.

- Interconnecting piping, valves and tubing;

- Package Instrumentation and cabling;

- Structural steel skid for entire package;
This specification is not applicable to nitrogen
generation packages which:

- use a technology other than membranes for
generating nitrogen;

- have the primary function of blanketing main
cargo tanks in a hull;

- have design pressures above 2.0 MPa

This specification can be applied to nitrogen
generation packages installed inside
enclosures subject to agreement between the
purchaser and manufacturer. Special
consideration shall be given to the risks
associated with oxygen deficient and enriched
atmospheres for packages installed inside an

scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.




enclosed space.

Standardization
Methodology

The methodology for standardization Process
followed is:

1.  Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for
accepting the spec.

7. Develop a harmonized standard for
the selected equipment

N/A

Limitation

Interconnecting piping and cabling between
skids, where more than one skid is required.

Nitrogen storage vessels and compressors are
excluded from the scope of this specification.

Non-return valves in the inert gas header will
be supplied by the project. Nitrogen
generation package supplier shall include non-
return valves, as necessary, to protect the
nitrogen generation package and permit safe
operation.

N/A

Gap Analysis

A Gap analysis is performed between various
Operator & Owner Spec to identify the
common requirements.

N/A

Risk
Assessment

A Risk assessment is to be performed on the
selected equipment package to identify if the
standardized specification provide an
acceptable level of safety.

N/A

Class
Requirement

Applicable Class Requirement for the Project
are to be specified by the Purchaser in the
datasheet.

A Datasheet format will be
developed and attached as
an Appendix to the
specification.




Regulatory Applicable Regulatory Requirement are to be | A Datasheet format will be

Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.

Normative ISO 7005-1:1992 Metallic flanges — Part 1: N/A

References Steel flanges

ISO 9329-2:1997 Seamless steel tubes for
pressure purposes — Technical delivery
conditions — Part 2: Unalloyed and alloyed
steels with specified elevated temperature
properties

ISO 9614-2 Acoustics - Determination of
sound power levels of noise sources using
sound intensity - Part 2: Measurement by

scanning

ISO 9329-4:1997 Seamless steel tubes for
pressure purposes — Technical delivery
conditions — Part 4: Austenitic stainless steels

IEC 60092 Electrical Installations in Ships

IEC 60079-0 Explosive atmospheres — Part O:
Equipment — General requirements

IEC 60079-14 Explosive atmospheres — Part
14: Electrical installations design, selection
and erection

IEC 60079-17 Explosive atmospheres - Part
17: Electrical installations inspection and
maintenance

IEC 60331 Tests for electric cables under fire
conditions — Circuit integrity

IEC 60032 Tests on Electrical & Optical Fiber
Cables under fire conditions

EN 13445 Unfired pressure vessels
EN 13480 Metallic Industrial Piping

BS EN ISO 15614-1 Specification and
qualification of welding procedures for
metallic materials -Welding procedure test

BS EN ISO 3834 Quality requirements for
fusion welding of metallic materials

BS EN ISO 9000 Quality management System
BS EN ISO 9001 Quality Systems




PD 5500 Specification for unfired, fusion
welded pressure vessels

ASME IX Welding, Brazing, and Fusing
Qualifications

ASME V Non-Destructive Examination

ASME VIII Boiler and Pressure Vessel Code:
Rules for Construction of Pressure Vessels

ASME B16.20 Metallic Gaskets — Ring Joint,
Spiral Wound and Jacketed

ASME B16.21 Non-metallic Flat Gaskets for
Pipe Flanges

ASME B16.5 Pipe Flanges and Flanged
Fittings

ASME B31.3 Process Piping
AWS D1.1 Structural Welding Code+E1:ES

Application Offshore Utility Non-Hydrocarbon N/A

Impact on Provides baseline requirement for the The baseline requirements
Design and designing and manufacturing of the instrument | will be verified with the
Manufacturing | air package vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the instrument air
compressor package.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A
commissioning | commissioning onboard shall be developed

and mutually agreed upon by the purchaser

and the Vendor.
Impact of Global reach and standard harmonized spec N/A
standardization | for worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process

Equipment The purpose of this specification is to This specification  of

Selection harmonize the requirements of individual Potable Water Generators
company specifications for future Potable defines  the  minimum
Water Generators for offshore applications with | requirements for the design,
safety as critical factor while still being fabrication, assembly,
economic. inspection, testing, packing,

installation, commissioning
and documentation for use
on an offshore facility.

Baseline This specification is based on ISO 15748- The baseline spec will be
Standard 1:2002 Ships and marine technology - Potable | identified by the workgroup
water supply on ships and marine structures - after a gap analysis between
Part 1: Planning and design various operator

specifications.

Scope This part of ISO 15748 applies to the planning, | The intent of selection of
design and configuration of potable water scope is to include all aspect
supply systems on ships, stationary or floating | of the equipment such as:
marine structures and inland navigation vessels. | design, fabrication,
This part of ISO 15748 specifies the minimum | assembly, inspection,
requirements for potable water supply systems | testing, packing,
to be met in order to protect the potable water installation, commissioning
and to maintain its quality. and documentation.




Standardization | The methodology for standardization Process N/A
Methodology | followed is:
1. Request for design specs (owner/operator,
shipyard, engineering company and class)
2. Identify Industry Standard/Regulations
3. Perform gap analysis & Identify the gap in
spec’s
4. Justify whether Risk analysis required
5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard
6. Identify common ground for accepting the
spec.
7. Develop a harmonized standard for the
selected equipment
Limitation This specification is not applicable to: N/A
1. oil injected rotary compressors
compressors with discharge pressure
above 20 bar
3. compressors with flowrates above 6000
Nm3/h
4. high voltage electric motors (nominal
voltage (phase to phase)) exceeding 11
kV)
5. variable-speed electric motors
6. compressors on process gas duties
7. Hazardous area installation.
Gap Analysis | A Gap analysis is performed between various N/A
Operator & Owner Spec to identify the
common requirements.
Risk A Risk assessment will be performed on the N/A
Assessment selected equipment package to identify if the
standardized specification provide an
acceptable level of safety.
Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an  Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as an

Appendix to the specification.




Normative
References

ISO 7-1, Pipe threads where pressure-tight
joints are made on the thread — Part 1:
Dimensions, tolerances and designation

ISO 65, Carbon steel tubes suitable for
screwing in accordance with ISO 7-1

ISO 161-1, Thermoplastics pipes for the
conveyance of fluids — Nominal outside
diameters and nominal pressures — Part 1:
Metric series

ISO 228-1, Pipe threads where pressure-tight
joints are not made on the threads — Part 1:
Dimensions, tolerances and designation

ISO 274, Copper tubes of circular section —
Dimensions

ISO 426-2, Wrought copper-zinc alloys —
Chemical composition and forms of wrought
products — Part 2: Leaded copper-zinc alloys

ISO 1127, Stainless steel tubes — Dimensions,
tolerances and conventional masses per unit
length

ISO 1635, Wrought copper and copper
alloys — Round tubes for general purposes —
Mechanical properties

ISO 4200, Plain end steel tubes, welded and
seamless — General tables of dimensions and
masses per unit length

ISO 5620-1, Shipbuilding and marine
structures — Filling connection for drinking
water tanks — Part 1: General requirements

ISO 14726-1, Ships and marine technology —
Identification colours for the contents of piping
systems — Part 1: Main colours and media

ISO 14726-21), Ships and marine

technology — Identification colours for the
contents of piping systems — Part 2: Additional
colours for different media and/or functions

ISO 15748-2, Ships and marine technology —
Potable water supply on ships and marine
structures — Part 2: Method of calculation

SOLAS 1974, International Convention for the
Safety of Life at Sea, 1974

N/A




Application

Offshore Utility Non-Hydrocarbon

N/A

Impact on
Design and
Manufacturing

Provides baseline requirement for the designing
and manufacturing of the instrument air
package

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the instrument air
compressor package.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

N/A

Impact of
standardization
on stakeholders

Global reach and standard harmonized spec for
worldwide use.

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.

N/A
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Procedure Criteria Process

Equipment The purpose of this specification is to This specification of

Selection harmonize the requirements of individual Chlorination Packages
company specifications for future Chlorination | defines the minimum
Package developments for offshore applications | requirements for the design,
with safety as critical factor while still being fabrication, assembly,
economic. inspection, testing, packing,

installation, commissioning
and documentation for use
on an offshore facility.

Baseline This specification is based on MEPC.227(64), The baseline spec was

Standard MEPC.157(55)) identified by the workgroup

after a gap analysis between
various operator
specifications.

Scope This specification covers the Chlorination The intent of selection of
Packages. Also included are auxiliary scope is to include all aspect
equipment and system components installed on | of the equipment such as:
the air compressor skid. This includes a core design, fabrication,
electrolyzer cell arrangement with associated assembly, inspection,
transformer/rectifier, dosing pumps, storage testing, packing,
tanks and process piping. installation, commissioning

and documentation.

Standardization | The methodology for standardization Process N/A

Methodology followed is:

1.  Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identity Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4.  Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

Limitation N/A The limitation will be

determined after Gap
analysis

Gap Analysis | A Gap analysis is performed between various N/A

Operator & Owner Spec to identify the




common requirements.

Risk A Risk assessment is performed on the selected | N/A
Assessment equipment package to identify if the
standardized specification provide an
acceptable level of safety.
Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.
Normative N/A N/A
References
Application Offshore Utility Non-Hydrocarbon
Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Chlorination package | will be verified with the
Manufacturing vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Chlorination
Package

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A

commissioning | commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

Impact of Global reach and standard harmonized spec for | N/A

standardization | worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process

Equipment The purpose of this specification is to This specification of sea

Selection harmonize the requirements of individual water coarse filters defines

company specifications for future Sea Water the minimum requirements

Coarse Filter developments for offshore for the design, fabrication,

applications with safety as critical factor while | assembly, inspection,

still being economic. testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline N/A The baseline spec is to be

Standard identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope N/A The intent of selection of
scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization | The methodology for standardization Process N/A

Methodology followed is:

1.  Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4.  Justify whether Risk analysis required

Perform risk analysis and justify the

specified Equipment Package should be

included in the harmonized standard

9]




6. Identify common ground for accepting

the spec.
7. Develop a harmonized standard for the
selected equipment
Limitation N/A The limitation will be
determined after Gap
analysis
Gap Analysis | A Gap analysis is performed between various N/A
Operator & Owner Spec to identify the
common requirements.
Risk A Risk assessment is performed on the selected | N/A
Assessment equipment package to identify if the
standardized specification provide an
acceptable level of safety.
Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.
Normative N/A N/A
References
Application Offshore Utility Non-Hydrocarbon N/A
Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Sea Water Coarse are verified with the
Manufacturing | Filter vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Sea water coarse
filter.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

N/A




Impact of Global reach and standard harmonized spec for | N/A
standardization | worldwide use.

on stakeholders .
Reduction of custom made orders, vendors can

offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process

Equipment The purpose of this specification is to This specification of

Selection harmonize the requirements of individual Deluge Skids define the
company specifications for future Deluge Skid | minimum requirements for
developments for offshore applications with the design, fabrication,
safety as critical factor while still being assembly, inspection,
economic. testing, packing,

installation, commissioning
and documentation for use
on an offshore facility.

Baseline This specification is based on ISO 13702:2015 | The baseline spec was

Standard Petroleum and natural gas industries — Control | identified by the workgroup
and mitigation of fires and explosions on after a gap analysis between
offshore production installations — various operator
Requirements and guidelines (oil-free) specifications.

Scope This specification defines the minimum The intent of selection of
requirements for the design, fabrication, scope is to include all aspect
assembly, inspection, testing, packing, of the equipment such as:




installation, commissioning and documentation
of a deluge skid for use on an offshore facility.
This specification covers the various types and
configurations of deluge skids utilized on
offshore installations.

design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap

in spec’s
4. Justify whether Risk analysis required
5. Perform risk analysis and justify the

specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for accepting
the spec.
7. Develop a harmonized standard for the

selected equipment

N/A

Limitation N/A The limitation will be
determined after Gap
analysis

Gap Analysis | A Gap analysis is to be performed between N/A

various Operator & Owner Spec to identify the
common requirements.

Risk A Risk assessment is performed on the selected | N/A

Assessment equipment package to identify if the

standardized specification provide an
acceptable level of safety.
Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as

an Appendix to the
specification.

— 100 —




Normative
References

ISO 6182-5 Fire Protection- Automatic
sprinkler systems — Part 5: Requirements and
test methods for deluge valves- Third Edition

BS EN 12259-9 (DRAFT) Fixed firefighting
systems - Components for sprinkler and water
spray systems

NORSOK STANDARD S-001 Technical
Safety

API RP 14G Recommended Practice for Fire
Prevention and Control on Fixed Open-type
Offshore Production Platforms

NFPA 13 Standard for the Installation of
Sprinkler System

NFPA 15 Standard for Water Spray Fixed
Systems for Fire Protection

NFPA 16 Standard for the Installation of Foam-
Water Sprinkler and Foam-Water Spray
Systems

IMO FSS Code - Fire Safety Systems —
Resolution MSC.98(73)

MODU Code - Code for the Construction and
Equipment of Mobile Offshore Drilling Units,
2009 —Resolution A.1023(26)

UL 260 Standard for Dry Pipe and Deluge
Valves for Fire-Protection Service

FM 1011-1012-1013 Deluge and Preaction
Sprinkler Systems

N/A

Application

Offshore Utility Non-Hydrocarbon

N/A

Impact on
Design and
Manufacturing

Provides baseline requirement for the designing
and manufacturing of the instrument air
package

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Deluge Skid
Packages.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the

N/A
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Vendor.

Impact of
standardization
on stakeholders

Global reach and standard harmonized spec for
worldwide use.

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.

N/A
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Procedure Criteria Process
Equipment The purpose of this specification is to This specification for
Selection harmonize the requirements of individual Pressure Vessels defines the
company specifications for future Pressure minimum requirements for
Vessels developments for utility application the design, fabrication,
developments with safety as a critical factor assembly, inspection,
while still being economic. testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
Baseline This specification will be based on ASME The baseline spec will be
Standard Boiler and Pressure Vessel Code Section identified by the workgroup
VIII/ISO16528-1. after a gap analysis between
various operator
specifications.
Scope The scope of this specification includes the The intent of selection of
following: scope is to include all aspect
a) welding end connection for the first gf the equipment such as:
. e ) esign, fabrication,
circumferential joint for welded connections; assembly, inspection,
b) first threaded joint for screwed connections; | testing, packing,
installation, commissioning
c) face of the first flange for bolted, flanged and documentation.
connections;
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d) first sealing surface for proprietary
connections or fittings;

e) safety accessories, where necessary.

Standardization
Methodology

The methodology for standardization Process
followed i1s:

1. Request for design specs (owner/operator,
shipyard, engineering company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap in
spec’s

4. Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6. Identify common ground for accepting the
spec.

7. Develop a harmonized standard for the
selected equipment

N/A

Limitation

This specification does not apply for nuclear
components, railway and marine boilers, gas
cylinders or piping systems or mechanical
equipment, e.g. turbine and machinery casings

N/A

Gap Analysis

A Gap analysis will be performed between
various Operator & Owner Spec to identify the
common requirements.

N/A

Risk
Assessment

A Risk assessment will be performed on the
selected equipment package to identify if the
standardized specification provide an
acceptable level of safety.

N/A

Class
Requirement

Applicable Class Requirement for the Project
are to be specified by the Purchaser in the
datasheet.

N/A

Regulatory
Impact

Applicable Regulatory Requirement are to be
specified by the Purchaser in the datasheet.

N/A

Normative
References

API Std. 527 - Seat Tightness of Pressure
Relief Valves

ASME BI1.1 - Unified Inch Screw Threads (UN
and UNR Thread Form)

ANSI/ASME B1.20.1 - Pipe Threads, General

N/A
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Purpose (Inch)

ASME B16.1 - Cast Iron Pipe Flanges and
Flanged Fittings, Classes 25, 125, and 250

ASME B16.5 - Pipe Flanges and Flanged
Fittings, NPS 1/2 Through NPS 24 Metric/Inch
Standard

ASME B16.9 - Factory-Made Wrought
Buttwelding Fittings

ASME B16.11 - Forged Fittings,
Socket-Welding and Threaded

ASME B16.15 - Cast Copper Alloy Threaded
Fittings, Classes 125 and 250

ASME B16.20 - Metallic Gaskets for Pipe
Flanges — Ring-Joint, Spiral- Wound, and
Jacketed

ASME B16.24 - Cast Copper Alloy Pipe
Flanges and Flanged Fittings, Class 150, 300,
600, 900, 1500, and 2500

ASME B16.42 - Ductile Iron Pipe Flanges and
Flanged Fittings, Class 150 and 300

ASME B16.47 - Large Diameter Steel Flanges,
NPS 26 Through NPS 60 Metric/Inch Standard

ASME B18.2.2 - Nuts for General
Applications: Machine Screw Nuts, Hex,
Square, Hex Flange, and Coupling Nuts (Inch
Series)

ASME B36.10M - Welded and Seamless
Wrought Steel Pipe

ASME PCC-1 - Guidelines for Pressure
Boundary Bolted Flange Joint Assembly

ASME PCC-2 - Repair of Pressure Equipment
and Piping

ASME PTC 25 - Pressure Relief Devices

ASME QAI-1 - Qualifications for Authorized
Inspection

ACCP - ASNT Central Certification Program

ANSI/ASNT CP-189 - ASNT Standard for
Qualification and Certification of
Nondestructive Testing Personnel

ASNT SNT-TC-1A - Recommended Practice
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for Personnel Qualification and Certification in
Nondestructive Testing

ASTM D56 - Standard Test Method for Flash
Point by Tag Closed Tester

ASTM D93 - Standard Test Methods for Flash
Point by Pensky-Martens Closed Cup Tester

ASTM E3 - Standard Guide for Preparation of
Metallographic Specimens

ANSI/API Std. 521 - Pressure Relieving and
Depressuring Systems

ASTM E125 - Standard Reference Photographs
for Magnetic Particle Indications on Ferrous
Castings

ASTM E140 - Standard Hardness Conversion
Tables for Metals Relationship Among Brinell
Hardness, Vickers Hardness, Rockwell
Hardness, Superficial Hardness, Knoop
Hardness, and Scleroscope Hardness

ASTM E186 - Standard Reference Radiographs
for Heavy-Walled [2 to 41/2-in. (51 to
114-mm)] Steel Castings

ASTM E208 - Standard Test Method for
Conducting Drop-Weight Test to Determine
Nil- Ductility Transition Temperature of
Ferritic Steels

ASTM E280 - Standard Reference Radiographs
for Heavy-Walled [41/2 to 12-in. (114 to
305-mm)] Steel Castings

ASTM E446 - Standard Reference Radiographs
for Steel Castings up to 2 in. (51 mm) in
Thickness

ANSI/UL-969 - Marking and Labeling Systems

ISO 148-1 - Metallic Materials — Charpy
Pendulum Impact Test Part 1: Test Method

ISO 148-2 - Metallic Materials — Charpy
Pendulum Impact Test Part 2: Verification of
Testing Machines

ISO 148-3 - Metallic Materials — Charpy
Pendulum Impact Test Part 3: Preparation and
Characterization of Charpy V-Notch Test
Pieces for Indirect Verification of Pendulum
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Impact Machines

ASME B1.13M - Metric Screw Thread — M
Profile

ASME B1.21M - Metric Screw Thread — MJ
Profile

ASME B18.2.3.3M - Metric Heavy Hex Screws
ASME B18.2.3.5M - Metric Hex Bolts
ASME B18.2.3.6M - Metric Heavy Hex Bolts

ASME B18.2.6M - Metric Fasteners for Use in
Structural Applications

ASTM C695 - Standard Test Method for
Compressive Strength of Carbon and Graphite

ASTM C709 - Standard Terminology Relating
to Manufactured Carbon and Graphite

ASTM E4 - Standard Practices for Force
Verification of Testing Machines

ASTM E177 - Standard Practice for Use of the
Terms Precision and Bias in ASTM Test
Methods

ASTM E691 - Standard Practice for
Conducting an Interlaboratory Study to
Determine the Precision of a Test Method

ANSI/AWS A4.2M - Standard Procedures for
Calibrating Magnetic Instruments to Measure
the Delta Ferrite Content of Austenitic and
Duplex Ferritic-Austenitic Stainless Steel Weld
Metal

Application Utility Non-Hydrocarbon N/A

Impact on Provides baseline requirements for the The baseline requirements
Design and designing and manufacturing of Pressure will be verified with the
Manufacturing | Vessels for utility applications vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for Pressure Vessels for
utility applications

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the

N/A
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Vendor.

Impact of Global reach and standard harmonized spec for | N/A
standardization | worldwide use.

on stakeholders .
Reduction of custom made orders, vendors can

offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process
Equipment The purpose of this specification is to This specification of
Selection harmonize the requirements of individual Pedestal Mounted Cranes
company specifications for future Pedestal define the minimum
Mounted Crane developments for offshore requirements for the design,
applications with safety as critical factor while | fabrication, assembly,
still being economic. inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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Baseline
Standard

This specification is based on API 2C,
Specification for Offshore Pedestal Mounted
Cranes

The baseline spec will be
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This specification details the requirements for
design, construction,

and testing of offshore pedestal mounted
cranes.

Offshore cranes are defined herein as pedestal
mounted elevating

and rotating lift devices of the types for transfer
of materials or personnel to or from marine
vessels and structures. Offshore cranes are
typically mounted on a fixed (bottom
supported) or floating platform structure used in
drilling and production operations.

The intent of selection of
scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization Process
followed i1s:

1.  Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4.  Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

N/A

Limitation

API Spec 2C is not intended to be used for the
design, fabrication, and testing of davits and/or
emergency escape devices.

API Spec 2C is also not intended to be used for
shipboard cranes or heavy lift cranes.

N/A

Gap Analysis

A Gap analysis is to be performed between
various Operator & Owner Spec to identify the
common requirements.

N/A

Risk
Assessment

A Risk assessment is to be performed on the
selected equipment package to identify if the
standardized specification provide an
acceptable level of safety.

N/A
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Class

Applicable Class Requirement for the Project

A Datasheet format will be

Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the

specification.

Regulatory Applicable Regulatory Requirement are to be A Datasheet format will be

Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.

Normative API RP 2A Planning, Designing and N/A

References Constructing

Fixed Offshore Platforms—Working Stress
Design

API RP 2D Recommended Practice for
Operation and
Maintenance of Offshore Cranes

API Spec 2H Specification for Carbon
Manganese Steel
Plate for Offshore Platform Tubular Joints

API RP 2N Recommended Practice for
Planning,

Designing, and Constructing Structures
and Pipelines for Arctic Conditions

API RP 2X Recommended Practice for
Ultrasonic

Examination of Offshore Structural Fabrication
and Guidelines for Qualifications of
Technicians

API Spec 9A Specification for Wire Rope

API RP 14C Recommended Practice for
Analysis,

Design, Installation, and Testing of Basic
Surface Safety Systems for Offshore Production
Platforms

API RP 14F Recommended Design and
Installation for

Unclassified and Class I, Division 1 and
Division 2 Locations

API RP 500 Classification of Locations for
Electrical

Installations at Petroleum Facilities Classified
as Class I, Division 1 and Division 2

API RP 505 Classification of Locations for
Electrical
Installations at Petroleum Facilities Classified
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as Class I, Zone 0, Zone 1 and Zone 2

ABMA Std 9 Load Ratings and Fatigue Life for
Ball
Bearings

ABMA Std 11 Load Ratings and Fatigue Life
for Roller
Bearings

AGMA ANSI 6010-F97 Standard for Spur,
Helical, Herringbone
and Bevel Enclosed Drives

AGMA ANSI 2001-C95 Fundamental Rating
Factors and Calculation Methods for Involute
Spur and Helical Gear Teeth

AGMA 908-B89 Information Sheet—Geometry
Factors

for Determining the Pitting Resistance and
Bending Strength of Spur, Helical, and
Herringbone Gear Teeth

AISC Manual of Steel Construction—
Allowable Stress Design,
9th Edition

ANSI A14.3 Safety Requirements for Fixed
Ladders

ANSI A1264.1 Safety Requirements for
Workplace Floor

and Wall Openings, Stairs, and Railing
Systems

ANSI B18.2.1 Square and Hex Bolts and
Screws (Inch
Series)

ASME Boiler and Pressure Vessel Code,
Section IX—Welding and Brazing
Qualifications

ASNT SNT-TC-1A Recommended Practice
SNT-TC-1A

ASTM A 295 Standard Specification for High-
Carbon
Anti-Friction Bearing Steel

ASTM A 320/A 320M Standard Specification
for Alloy/Steel Bolting Materials for Low-
Temperature Service

ASTM A 578/A 578M Standard Specification
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for Straight-Beam
Ultrasonic Examination of Plain and Clad Steel
Plates for Special Applications

ASTM A 770/A 770M Standard Specification
for Through-Thickness Tension Testing of Steel
Plates for Special Applications

ASTM E 23 Standard Test Methods for
Notched Bar
Impact Testing of Metallic Materials

ASTM E 45 Standard Method for Determining
the
Inclusion Content of Steel

AWS D1.1 Structural Welding Code—Steel

AWS D14.3/D 14.3M Specification for
Welding Earthmoving
and Construction Equipment

ISO Roller bearings—Dynamic load ratings
and rating life

ISO TS 13725 Hydraulic fluid power—
Cylinders—
Method for determining the buckling load

SAE J115 Safety Signs for Construction
Equipment

SAE J429G Mechanical and Material
Requirements
for Externally Threaded Fasteners

SAE J919 Sound Measurement—Off-Road
Work
Machines—Operator—Singular Type

Application Offshore Application N/A

Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of Pedestal Type Cranes will be verified with the
Manufacturing vendors for existing

practices

Inspection and
testing

Provides baseline requirement for inspection,
and testing for pedestal mounted cranes.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the

N/A
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Vendor.

Impact of Global reach and standard harmonized spec for | N/A
standardization | worldwide use.

on stakeholders .
Reduction of custom made orders, vendors can

offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process

Equipment The purpose of this specification is to This specification of

Selection harmonize the requirements of individual Survival Craft defines the
company specifications for future Survival minimum requirements for
Craft developments for offshore applications the design, fabrication,
with safety as critical factor while still being assembly, inspection,
economic. testing, packing,

installation, commissioning
and documentation for use
on an offshore facility.

Baseline 46 CFR 119.100, 46 CFR 108.540, 45CFR The baseline spec was
Standard 133.130, SOLAS 1974 identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope N/A The intent of selection of
scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
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Standardization
Methodology

The methodology for standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4. Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

N/A

Limitation

In the case of passenger ships which are
employed in special

trades for the carriage of large numbers of
special trade passengers,

such as the pilgrim trade, the Administration, if
satisfied

that it is impracticable to enforce compliance
with the

requirements of this chapter, may exempt such
ships from

those requirements, provided that such ships
comply fully with

the provisions of:

.1 the rules annexed to the Special Trade
Passenger Ships

Agreement, 1971; and

.2 the rules annexed to the Protocol on Space
Requirements

for Special Trade Passenger Ships, 1973.
(SOLAS Reg. 111/2.2)

Not Applicable to Vessels under 500 gross tons

N/A

Gap Analysis

A Gap analysis is performed between various
Operator & Owner Spec to identify the
common requirements.

Risk
Assessment

A Risk assessment is performed on the selected
equipment package to identify if the
standardized specification provide an

N/A
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acceptable level of safety.

Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.
Normative DNV Rules for Classification of Ships Part 3 N/A
References Chapter 6 Life Saving Appliances and
Arrangements
Application Offshore Utility Non-Hydrocarbon
Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Survival Craft are verified with the
Manufacturing vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Survival Craft.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

N/A

Impact of
standardization
on stakeholders

Global reach and standard harmonized spec for
worldwide use.

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.

N/A
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Procedure Criteria Process
Equipment
Selection . . .. . . .

The purpose of this specification is to This specification of
harmonize the requirements of individual Sewage Treatment Packages
company specifications for future Sewage defines the minimum
Treatment Packages developments for offshore | requirements for the design,
applications with safety as critical factor while | fabrication, assembly,
still being economic. inspection, testing, packing,

installation, commissioning
and documentation for use
on an offshore facility.

Baseline This specification is based on MEPC.227(64), The baseline spec was

Standard MEPC.157(55)) identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope This specification covers the Sewage Treatment | The intent of selection of

Packages.

scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
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Standardization | The methodology for standardization Process N/A
Methodology | followed is:
1. Request for design specs
(owner/operator, shipyard, engineering
company and class)
2. Identify Industry Standard/Regulations
3. Perform gap analysis & Identify the gap
in spec’s
4. Justify whether Risk analysis required
5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard
6.  Identify common ground for accepting
the spec.
7. Develop a harmonized standard for the
selected equipment
Limitation The limitations for the standardized spec will N/A
be identified after a gap analysis.
Gap Analysis | A Gap analysis is performed between various N/A
Operator & Owner Spec to identify the
common requirements.
Risk A Risk assessment is performed on the selected | N/A
Assessment equipment package to identify if the
standardized specification provide an
acceptable level of safety.
Class Applicable Class Requirement for the Project A Datasheet format is
Requirement are to be specified by the Purchaser in the developed and attached as
datasheet. an Appendix to the
specification.
Regulatory Applicable Regulatory Requirement are to be A Datasheet format is
Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.
Normative The Normative references will be finalized N/A
References after the gap analysis.
Application Offshore Utility Non-Hydrocarbon N/A
Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Sewage Treatment will be verified with the
Manufacturing | Packages vendors for existing

practices and cost benefit
analysis.
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Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Sewage
Treatment Package.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A

commissioning | commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

Impact of Global reach and standard harmonized spec for | N/A

standardization | worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process
Equipment The purpose of this specification is to This specification of Sea
Selection harmonize the requirements of individual Water Lift Pumps defines

company specifications for future Sea Water
Lift Pump developments for offshore
applications with safety as critical factor while
still being economic.

the minimum requirements
for the design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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Baseline

This specification is based on ASME B31.1

The baseline spec was

Standard Power Piping identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope The scope covers the minimum requirements The intent of selection of
for the design, manufacturing, assembling, scope is to include all
product inspection, installation and testing of aspect of the equipment
Sea Water Lift Pumps for offshore facilities such as: design, fabrication,

assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization | The methodology for standardization Process N/A

Methodology followed is:

1.  Request for design specs (owner/operator,
shipyard, engineering company and class)

2. Identity Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4. Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6. Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

Limitation N/A The limitation are to be
determined after Gap
analysis

Gap Analysis | A Gap analysis is performed between various N/A
Operator & Owner Spec to identify the common
requirements.

Risk A Risk assessment is performed on the selected | N/A

Assessment equipment package to identify if the
standardized specification provide an acceptable
level of safety.

Class Applicable Class Requirement for the Project A Datasheet format will be

Requirement are to be specified by the Purchaser in the developed and attached as

datasheet.

an Appendix to the
specification.
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Regulatory

Applicable Regulatory Requirement are to be

A Datasheet format will be

Impact specified by the Purchaser in the datasheet. developed and attached as
an Appendix to the
specification.

Normative ISO 7 Pipe threads where pressure-tight joints N/A

References are made on the threads.

ISO 281 Rolling bearings — Dynamic load
ratings and rating life

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges European Standards

ISO 9329-4 Seamless steel tubes for pressure
purposes

ISO/R 228, Pipe threads where pressure-tight
joints are not made on the threads (1/8 inch to 6
inches).

ISO 496, Driving and driven machines — Shaft
heights.

ISO/R 775, Cylindrical and 1/10 conical shaft
ends.

ISO 3069, End-suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 76 Rolling bearings — Static load ratings.
ISO 2372 Mechanical vibration of machines
with operating speeds from 10 to 200 rev/s —
Basis for

specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests — Class
ISO 3069 End suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 3555 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests —

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast
iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper
alloy and composite flanges.

ISO 9905:—1), Technical specifications for
centrifugal pumps — Class I.

ISO 9906, Rotodynamic pumps - Hydraulic
performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods
and Criteria for the Mechanical Balancing of
Flexible Rotors.
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ISO 21049 Pumps - Shaft sealing systems for
centrifugal and rotary pumps.

ISO 228-1 Pipe threads where pressure-tight
joints are not made on the threads

ISO 261 ISO general-purpose metric screw
threads - General plan.

ISO 262 ISO general-purpose metric screw
threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance
quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal
clearance.

ASME B31.1 Power Piping

ASME B16.5 Pipe Flanges and Flanged Fittings
ANSI B73.1 or B73.2

ASME BI1.1 Unified inch screw threads, UN
and UNR thread form.

ASME B15.1 Mechanical power transmission
apparatus.

ASME B 16.1 Cast iron pipe flanges and
flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.
ASME B16.11 Forged steel fittings, socket-
welding and threaded.

ASME B16.42 Ductile iron pipe flanges &
flanged fittings.

ASME B16.47 Large diameter steel flanges.
ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section
V, "Non destructive examination"

ASME Boiler and pressure vessel code, Section
VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section
IX, "Welding and brazing qualifications".

IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems API
6AF2 Technical Report on Capabilities of
API 6L1 TR - Elastomer Life Estimation
Testing Procedures

API 15 HR - Specification for High Pressure
Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device
Installation

API 521 - Guide for pressure relief systems
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API 526 Pressure relief valves flanged
API 540 electrical installations

API 541 electric motors squirrel cage large
API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program
API 580 Risk-based Inspection

API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal

API 686 Machinery installation RP

Application Offshore Utility Non-Hydrocarbon N/A

Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Seawater Lift Pump will be verified with the
Manufacturing vendors for existing

practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Seawater Lift
Pump.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A
commissioning | commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.
Impact of Global reach and standard harmonized spec for | N/A
standardization | worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process
Equipment The purpose of this specification is to This specification of Pump
Selection harmonize the requirements of individual Skids defines the minimum

company specifications for future Pump Skid
developments for offshore applications with
safety as critical factor while still being
economic.

requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline This specification is based on ASME B31.1
Standard Power Piping

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope The scope covers the minimum requirements
for the design, manufacturing, assembling,
product inspection, installation and testing of
Pump Skids for offshore facilities

The intent of selection of
scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
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Standardization
Methodology

The methodology for standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations

3. Perform gap analysis & Identify the gap
in spec’s

4. Justify whether Risk analysis required

5. Perform risk analysis and justify the
specified Equipment Package should be
included in the harmonized standard

6.  Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

N/A

Limitation

This specification is not applicable to:

N/A

Gap Analysis

A Gap analysis is performed between various
Operator & Owner Spec to identify the
common requirements.

N/A

Risk
Assessment

A Risk assessment is performed on the selected
equipment package to identify if the
standardized specification provide an
acceptable level of safety.

N/A

Class
Requirement

Applicable Class Requirement for the Project
are to be specified by the Purchaser in the
datasheet.

A Datasheet format will be
developed and attached as
an Appendix to the
specification.

Regulatory
Impact

Applicable Regulatory Requirement are to be
specified by the Purchaser in the datasheet.

A Datasheet format will be
developed and attached as
an Appendix to the
specification.

Normative
Reference

ISO 7 Pipe threads where pressure-tight joints
are made on the threads.

ISO 281 Rolling bearings — Dynamic load
ratings and rating life

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges European Standards

ISO 9329-4 Seamless steel tubes for pressure
purposes

ISO/R 228, Pipe threads where pressure-tight
joints are not made on the threads (1/8 inch to 6
inches).

ISO 496, Driving and driven machines — Shaft
heights.

N/A
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ISO/R 775, Cylindrical and 1/10 conical shaft
ends.

ISO 3069, End-suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 76 Rolling bearings — Static load ratings.
ISO 2372 Mechanical vibration of machines
with operating speeds from 10 to 200 rev/s —
Basis for

specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests — Class
ISO 3069 End suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 3555 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests —

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast
iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper
alloy and composite flanges.

ISO 9905:—1), Technical specifications for
centrifugal pumps — Class 1.

ISO 9906, Rotodynamic pumps - Hydraulic
performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods
and Criteria for the Mechanical Balancing of
Flexible Rotors.

ISO 21049 Pumps - Shaft sealing systems for
centrifugal and rotary pumps.

ISO 228-1 Pipe threads where pressure-tight
joints are not made on the threads

ISO 261 ISO general-purpose metric screw
threads - General plan.

ISO 262 ISO general-purpose metric screw
threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance
quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal
clearance.

ASME B31.1 Power Piping

ASME B16.5 Pipe Flanges and Flanged Fittings
ANSI B73.1 or B73.2

ASME B1.1 Unified inch screw threads, UN
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and UNR thread form.

ASME B15.1 Mechanical power transmission
apparatus.

ASME B 16.1 Cast iron pipe flanges and
flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.
ASME B16.11 Forged steel fittings, socket-
welding and threaded.

ASME B16.42 Ductile iron pipe flanges &
flanged fittings.

ASME B16.47 Large diameter steel flanges.
ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section
V, "Non destructive examination"

ASME Boiler and pressure vessel code, Section
VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section
IX, "Welding and brazing qualifications".

IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems API
6AF2 Technical Report on Capabilities of
API 6L1 TR - Elastomer Life Estimation
Testing Procedures

API 15 HR - Specification for High Pressure
Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device
Installation

API 521 - Guide for pressure relief systems
API 526 Pressure relief valves flanged

API 540 electrical installations

API 541 electric motors squirrel cage large
API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program
API 580 Risk-based Inspection

API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal

API 686 Machinery installation RP

Application Offshore Utility Non-Hydrocarbon N/A

Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Pump Skid will be verified with the
Manufacturing vendors for existing

practices and cost benefit
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analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Pump Skid.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A

commissioning | commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

Impact of Global reach and standard harmonized spec for | N/A

standardization | worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure Criteria Process
Equipment The purpose of this specification is to This specification of
Selection harmonize the requirements of individual Chemical Injection
company specifications for future Chemical Packages defines the
Injection Package developments for offshore minimum requirements for
applications with safety as critical factor while | the design, fabrication,
still being economic. assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
Baseline This specification is based on ASME B31.1 The baseline spec was
Standard Power Piping identified by the workgroup
after a gap analysis between
various operator
specifications.
Scope The scope covers the minimum requirements The intent of selection of

for the design, manufacturing, assembling,
product inspection, installation and testing of
Chemical Injection Packages for offshore
facilities

scope is to include all aspect
of the equipment such as:
design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
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Standardization
Methodology

The methodology for standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard, engineering
company and class)

2. Identify Industry Standard/Regulations
3. Perform gap analysis & Identify the gap

in spec’s
4.  Justify whether Risk analysis required
5. Perform risk analysis and justify the

specified Equipment Package should be
included in the harmonized standard

6. Identify common ground for accepting
the spec.

7. Develop a harmonized standard for the
selected equipment

N/A

Limitation

This specification is not applicable to:

Gap Analysis

A Gap analysis is performed between various
Operator & Owner Spec to identify the
common requirements.

N/A

Risk
Assessment

A Risk assessment is performed on the selected
equipment package to identify if the
standardized specification provide an
acceptable level of safety.

N/A

Class
Requirement

Applicable Class Requirement for the Project
are to be specified by the Purchaser in the
datasheet.

A Datasheet format will be
developed and attached as
an Appendix to the
specification.

Regulatory
Impact

Applicable Regulatory Requirement are to be
specified by the Purchaser in the datasheet.

A Datasheet format will be
developed and attached as
an Appendix to the
specification.

Normative
Reference

ISO 7 Pipe threads where pressure-tight joints
are made on the threads.

ISO 281 Rolling bearings — Dynamic load
ratings and rating life

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges European Standards

ISO 9329-4 Seamless steel tubes for pressure
purposes

ISO/R 228, Pipe threads where pressure-tight
joints are not made on the threads (1/8 inch to 6

N/A
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inches).

ISO 496, Driving and driven machines — Shaft
heights.

ISO/R 775, Cylindrical and 1/10 conical shaft
ends.

ISO 3069, End-suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 76 Rolling bearings — Static load ratings.
ISO 2372 Mechanical vibration of machines
with operating speeds from 10 to 200 rev/s —
Basis for

specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests — Class
ISO 3069 End suction centrifugal pumps —
Dimensions of cavities for mechanical seals and
for soft

packing.

ISO 3555 Centrifugal, mixed flow and axial
pumps — Code for acceptance tests —

ISO 7005-1 Metallic flanges — Part 1: Steel
flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast
iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper
alloy and composite flanges.

ISO 9905:—1), Technical specifications for
centrifugal pumps — Class I.

ISO 9906, Rotodynamic pumps - Hydraulic
performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods
and Criteria for the Mechanical Balancing of
Flexible Rotors.

ISO 21049 Pumps - Shaft sealing systems for
centrifugal and rotary pumps.

ISO 228-1 Pipe threads where pressure-tight
joints are not made on the threads

ISO 261 ISO general-purpose metric screw
threads - General plan.

ISO 262 ISO general-purpose metric screw
threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance
quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal
clearance.

ASME B31.1 Power Piping
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ASME B16.5 Pipe Flanges and Flanged Fittings
ANSI B73.1 or B73.2

ASME B1.1 Unified inch screw threads, UN
and UNR thread form.

ASME B15.1 Mechanical power transmission
apparatus.

ASME B 16.1 Cast iron pipe flanges and
flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.
ASME B16.11 Forged steel fittings, socket-
welding and threaded.

ASME B16.42 Ductile iron pipe flanges &
flanged fittings.

ASME B16.47 Large diameter steel flanges.
ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section
V, "Non destructive examination"

ASME Boiler and pressure vessel code, Section
VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section
IX, "Welding and brazing qualifications".

IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems API
6AF2 Technical Report on Capabilities of
API 6L1 TR - Elastomer Life Estimation
Testing Procedures

API 15 HR - Specification for High Pressure
Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device
Installation

API 521 - Guide for pressure relief systems
API 526 Pressure relief valves flanged

API 540 electrical installations

API 541 electric motors squirrel cage large
API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program
API 580 Risk-based Inspection

API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal

API 686 Machinery installation RP

Application Offshore Utility Non-Hydrocarbon N/A
Impact on Provides baseline requirement for the designing | The baseline requirements
Design and and manufacturing of the Chemical Injection will be verified with the
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Manufacturing

Package

vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for inspection,
testing and packaging for the Chemical
Injection Package.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and | The procedures of installation and N/A

commissioning | commissioning onboard shall be developed and
mutually agreed upon by the purchaser and the
Vendor.

Impact of Global reach and standard harmonized spec for | N/A

standardization | worldwide use.

on stakeholders

Reduction of custom made orders, vendors can
offer standard packages at cost benefit.

Reduction of documentation requirement for
vendors.

Cost benefit for purchaser.

Identification of Key Class and Regulatory
requirements in the appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Firewater Pump Skids
developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

API Recommended Practice 14G

Fourth Edition, April 2007,
Recommended Practice for Fire
Prevention and Control on Fixed
Open-type Offshore Production
Platforms

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This publication presents
recommendations for minimizing the
likelihood of having an accidental
fire, and for designing, inspecting,
and maintaining fire control systems.
It emphasizes the need to train
personnel in fire fighting, to conduct
routine drills, and to establish
methods and procedures for safe
evacuation. The fire control systems
discussed in this publication are
intended to provide an early
response to incipient fires to prevent
their growth. However, this
discussion is not intended to
preclude the application of more
extensive practices to meet special
situations or the substitution of other
systems which will provide an
equivalent or greater level of
protection.

This publication is applicable to
fixed open-type offshore production
platforms which are generally
installed in moderate climates and
which have sufficient natural
ventilation to minimize the
accumulation of vapors. Enclosed
areas, such as quarters buildings and
equipment enclosures, normally
installed on this type platform, are

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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addressed.

Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation Totally enclosed platforms installed | N/A
for extreme weather conditions or
other reasons are beyond the scope
of this RP.
This specification does not include
diesel centrifuge packages.
Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.
Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

A Datasheet format is
developed and attached as
an Appendix to the
specification.

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

A Datasheet format is
developed and attached as
an Appendix to the
specification.
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Normative
References

API:

RP 14C Analysis, Design,
Installation and Testing of Basic
Surface Safety Systems on Offshore

Production Platforms

RP 14E Design and Installation of
Offshore Production Platform Piping

Systems

RP 14F Design and Installation of
Electrical Systems for Fixed and
Floating Offshore Petroleum
Facilities for Unclassified and Class
I, Division 1, and Division 2

Locations

RP 14FZ Design and Installation of
Electrical Systems for Fixed and
Floating Offshore Petroleum
Facilities for Unclassified and Class
I, Zone 0, Zone 1 and Zone 2

Locations

RP 14J Design and Hazards
Analysis for Offshore Production

Facilities

RP 75 Development of a Safety and
Environmental Management
Program for Offshore Operations

and Facilities

RP 500 Recommended Practice for
Classification of Locations for

Electrical Installations at Petroleum

N/A
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Facilities

Classified as Class I, Division 1 and
Division 2

RP 505 Recommended Practice for
Classification of Locations for

Electrical Installations at Petroleum

Facilities

Classified as Class I, Zone 0, Zone 1

and Zone 2

RP 520 Sizing, Selection, and
Installation of Pressure-relieving

Devices in Refineries

RP 521 Guide for Pressure-relieving

and Depressurizing Systems

RP 2003 Protection Against
Ignitions Arising Out of Static,
Lightning, and Stray Currents

Publ 2030 Application of Fixed
Water Spray Systems for Fire
Protection in the Petroleum and

Petrochemical Industries

Publ 2218 Fireproofing Practices in
Petroleum and Petrochemical

Processing Plants

RP T-1 Orientation Programs for
Personnel Going Offshore for the

First Time
NFPA:

National Fire Codes
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Fire Protection Handbook
ASTM:

B 163 Standard Methods of Fire

Tests of Window Assemblies

D 2996 Standard Specifications for
Filament Wound Reinforced

Thermosetting Resin Pipe

D 4024 Standard Specification for
Reinforced Thermosetting Resin

(RTR) Flanges

E 84 Standard Methods of Test for
Surface Burning Characteristics of

Building Materials

E 119 Standard Test Methods for
Fire Tests of Building Construction

and Materials

E 152 Standard Methods of Fire

Tests of Door Assemblies

E 814 Standard Methods of Through

Penetration Fire Stops
UL:

UL 711 Classification, Rating, and
Fire Testing of Class A B, and C
Fire Extinguishers and for Class D

Extinguishers

or Agents for Use on Combustible

Metals

UL 1709 Rapid Rise Fire Tests of

Protection Materials for Structural
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Steel

Application

Offshore Utility Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Firewater Pump Skid

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Firewater Pump Skid.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Diesel Centrifuge Package
developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

N/A

The baseline spec will be
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

N/A

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard

N/A
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for the selected equipment

Limitation

The limitations for the standardized
specification will be identified after
the gap analysis

N/A

Gap Analysis

Gap analysis is performed between
various Operator & Owner Specs to
identify the common requirements.

N/A

Risk Assessment

Risk assessment is performed on the
selected equipment package to
identify if the standardized
specification provide an acceptable
level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative API STD 610 Centrifugal Pumps for | N/A
References Petroleum, Petrochemical and
Natural Gas Industries
Application Offshore Utility Hydrocarbon N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Diesel Centrifuge Package.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Diesel Centrifuge Package.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders

Reduction of custom made orders,
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vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure Criteria Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Emergency / Essential
Generation developments for
offshore applications with safety as
critical factor while still being
economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on IS/ISO
8528-1:2005 Reciprocating Internal
Combustion Engine Driven
Alternating Current Generating Sets

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This part of ISO 8528 defines
various classifications for the
application, rating and performance
of generating sets consisting of a
Reciprocating Internal Combustion
(RIC) engine, Alternating Current
(a.c.) generator and any associated
controlgear, switchgear and auxiliary
equipment.

For some specific applications (e.g.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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essential hospital supplies, high-rise
buildings) supplementary
requirements may be necessary. The
provisions of this part of ISO 8528
should be regarded as the basis for
establishing any supplementary
requirements.

For other reciprocating-type prime
movers (e.g. sewage-gas engines,
steam engines), the provisions of this
part of ISO 8528 should be used as a
basis for establishing these
requirements.

Generating sets meeting the
requirements of this International
Standard are used to generate
electrical power for continuous,
peak-load and standby applications.
The classifications laid down in this
part of ISO 8528 are intended to
help understanding between
manufacturer and customer.

Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation This specification applies to A.C N/A

generating sets driven by RIC
engines for land and marine use,
excluding generating sets used on
aircraft or to propel land vehicles
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and locomotives.

Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.

Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative ISO 3046-1, Reciprocating internal | N/A
References

combustion engines — Performance
— Part 1: Declarations of power,
fuel and lubricating oil
consumptions, and test methods —
Additional requirements for engines

for general use

ISO 8528-2, Reciprocating internal
combustion engine driven
alternating current generating sets —

Part 2: Engines

ISO 8528-3, Reciprocating internal
combustion engine driven
alternating current generating sets —
Part 3: Alternating current

generators for generating sets

ISO 8528-4, Reciprocating internal
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combustion engine driven
alternating current generating sets —

Part 4: Controlgear and switchgear

ISO 8528-5, Reciprocating internal
combustion engine driven
alternating current generating sets —

Part 5: Generating sets

Application

Offshore Utility Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Emergency / Essential
Generation.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Emergency / Essential
Generation.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Gas Turbine Generation
developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on ISO
19859:2016, Gas turbine
applications — Requirements for
power generation

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This International Standard specifies
the minimum technical and
documentation requirements for the
evaluation and procurement of gas
turbine systems for electrical power
generation.

It applies to simple cycle and
combined cycle gas turbines for both
onshore and offshore applications,
where applicable. It also applies to
gas turbines used in cogeneration
(see ISO 11086:1996, Annex B).
Testing of the gas turbine in
combination with a generator is
included in the scope.

This International Standard defines
the requirements for gas turbine
power generation from an
international perspective based on
the content of existing, recognized
ISO and IEC standards to the
greatest extent practical.
Nonetheless, it is recognized that

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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within the industry other codes or
standards are used, some of which
are included in the text of this
International Standard. The use of
other such codes and standards is
permissible provided an appropriate
and acceptable level of
requirements, functional design and
safety is achieved and agreement has
been reached for their use between
the Purchaser and Contractor and
such use is suitably documented.

Consideration should be given to
applying/using standards in the
following hierarchical order:
international; regional; national;
local.

This International Standard
identifies the requirements for both
the Purchaser and Contractor
attributable to the design and
procurement of a gas turbine power
generation package.

The defined requirements apply to
the scope of supply, except where
excluded, encompassing the
following equipment and the
associated selected options, located
within the power generation
package, (see 3.14), listed below:

— gas turbine package;

— load shaft coupling and clutch, as
applicable;

— air inlet system;

— exhaust system,;

— fuel equipment;

— control equipment;
— electrical equipment;

— additional auxiliary systems,
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including starting, lubrication,
barring, compressor wash, pipework,
drains and vents;

— fire and gas protection;

— cooling water equipment.

Where applicable to the integrity of
the gas turbine package, the interface
and applicable design requirements
are included for equipment, utilities
and supplies that interface with the
power generation package.

Data sheets in Annex A of this
International Standard are provided
for defining requirements and
exchanging information between the
Purchaser and the Contractor.

The Purchaser fills in the data sheets
for the tender and forwards them to
the Contractor. The Contractor
responds by completing the
applicable data sheets for their
tender.

Annex A identifies the different
types of data sheets and how they
are to be used.

Where the Contractor does not
comply with a selected requirement
of this International Standard, this is
detailed as an exception, referencing
the applicable clause and describing
the deviation and any alternatives
available in a document listing all
the exceptions taken.

Where the text in this International
Standard requests procedures and
operating, maintenance and
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commissioning manual information
or equipment that would require the
disclosure/supply of proprietary
information/equipment which the
Contractor is not prepared to release,
such exceptions are listed. Where
this situation exists, the Contractor
will be prepared to release
appropriate personnel and equipment
to undertake all the tasks that
otherwise would be undertaken by
the Purchaser.

Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation This specification is not applicable N/A

to gas turbines used for all types of
propulsion including aircraft, mobile
barges, floating production vessels
and marine propulsion applications
and micro turbines.

The following equipment is
excluded from the scope of supply,
but references are included where
required for interface or performance
measurement: — generator and
auxiliary systems, except the module
control option; — steam turbine and
auxiliary systems; — equipment
external to the power generation
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package.

Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.

Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative ISO 128-1, Technical drawings — N/A
References

General principles of presentation —

Part 1: Introduction and index

ISO 1461, Hot dip galvanized
coatings on fabricated iron and steel
articles — Specifications and test

methods

ISO 1940-1:2003, Mechanical
vibration — Balance quality
requirements for rotors in a constant
(rigid) state — Part 1: Specification
and verification of balance

tolerances

ISO 2314:2009, Gas turbines —

Acceptance tests

ISO 2409, Paints and varnishes —

Cross-cut test
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ISO 2533, Standard Atmosphere

ISO 2592, Determination of flash
and fire points — Cleveland open

cup method

ISO 2909, Petroleum products —
Calculation of viscosity index from

kinematic viscosity

ISO 2954, Mechanical vibration of
rotating and reciprocating machinery
— Requirements for instruments for

measuring vibration severity

ISO 3016, Petroleum products —

Determination of pour point

ISO 3104, Petroleum products —
Transparent and opaque liquids —
Determination of kinematic viscosity

and calculation of dynamic viscosity

ISO 3448, Industrial liquid

lubricants —

ISO viscosity classification

Application

Offshore Utility Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Gas Turbine Generation.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Gas Turbine Generation.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be
developed and mutually agreed upon

N/A
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by the purchaser and the Vendor.

Impact of
standardization on
stakeholders

Global reach and standard
harmonized spec for worldwide use.

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.

N/A
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Aviation Refueling
Packages developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

To be determined during gap
analysis.

The proposed specification is CAP
437

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

To be determined during gap
analysis.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation To be determined during gap N/A
analysis.
Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.
Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact 2010 MODU Code A Datasheet format is
developed and attached as
2014 SOLAS an Appendix to the
specification.
Normative To be determined during gap N/A
References analysis.
Application Offshore Utility Hydrocarbon N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Aviation Refueling Packages.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
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analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Aviation Refueling Packages.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Pumps developments for
offshore applications with safety as
critical factor while still being
economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on API
STD 610 Centrifugal Pumps for
Petroleum, Petrochemical and

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
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Natural Gas Industries

specifications.

Scope

This International Standard specifies
requirements for centrifugal pumps,
including pumps running in reverse
as hydraulic power recovery
turbines, for use in petroleum,
petrochemical and gas industry
process services.

This International Standard is
applicable to overhung pumps,
between-bearings pumps and
vertically suspended pumps (see
Table 1). Clause 9 provides
requirements applicable to specific
types of pumps. All other clauses of
this International Standard are
applicable to all pump types.
Illustrations are provided of the
various specific pump types and the
designations assigned to each
specific type.

Relevant industry operating
experience suggests pumps produced
to this International Standard are
cost effective

when pumping liquids at conditions
exceeding any one of the following:

- discharge pressure (gauge) 1
900 kPa (275 psi; 19,0 bar)

- suction pressure (gauge) 500
kPa (75 psi; 5,0 bar)

- pumping temperature 150 °C
(300 °F) rotative speed 3 600
r/min

- rated total head 120 m (400
ft)

- impeller diameter, overhung
pumps 330 mm (13 in)

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Standardization
Methodology

The methodology for standardization
Process followed is:

N/A
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1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

For sealless pumps, reference can be
made to API Std 685. For heavy
duty pump applications in industries
other than petroleum, petrochemical
and gas processing, reference can be
made to ISO 9905.

N/A

Gap Analysis

Gap analysis is to be performed
between various Operator & Owner
Specs to identify the common
requirements.

N/A

Risk Assessment

Risk assessment is to be performed
on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative ISO 7-1, Pipe threads where N/A
References

pressure-tight joints are made on the

threads — Part 1: Dimensions,
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tolerances and
designation

ISO 228-1, Pipe threads where
pressure-tight joints are not made on

the threads — Part 1: Dimensions,
tolerances and designation

ISO 261, ISO general purpose
metric screw threads — General

plan

ISO 262, ISO general purpose
metric screw threads — Selected

sizes for screws, bolts and nuts

ISO 281:2007, Rolling bearings —

Dynamic load ratings and rating life

ISO 286 (all parts), ISO system of

limits and fits

ISO 724, ISO general-purpose
metric screw threads — Basic

dimensions

ISO 965 (all parts), ISO general-
purpose metric screw threads —

Tolerances

ISO 1940-1, Mechanical vibration
— Balance quality requirements for
rotors in a constant (rigid) state —

Part 1:

Specification and verification of

balance tolerances

ISO 3117, Tangential keys and
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keyways

ISO 4200, Plain end steel tubes,
welded and seamless — General
tables of dimensions and masses per

unit
length

ISO 5753, Rolling bearings —

Radial internal clearance

ISO 7005-1, Metallic flanges — Part
1: Steel flanges for industrial and

general service piping systems

ISO 7005-2, Metallic flanges — Part

2: Cast iron flanges

ISO 8501 (all parts), Preparation of
steel substrates before application of

paints and related products — Visual
assessment of surface cleanliness

ISO 9606 (all parts), Approval
testing of welders — Fusion

welding)

ISO 9906, Rotodynamic pumps —
Hydraulic performance acceptance

tests)

ISO 10438:2007 (all parts),
Petroleum, petrochemical and
natural gas industries —

Lubrication, shaft-sealing and
control-oil systems and auxiliaries

ISO 10441, Petroleum,
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petrochemical and natural gas
industries — Flexible couplings for

mechanical power

transmission — Special-purpose

applications

ISO 10721-2, Steel structures —

Part 2: Fabrication and erection

ISO 11342, Mechanical vibration —
Methods and criteria for the
mechanical balancing of flexible

rotors

ISO 14120, Safety of machinery —
Guards — General requirements for
the design and construction of fixed

and
movable guards

ISO 14691, Petroleum,
petrochemical and natural gas
industries — Flexible couplings for

mechanical power

transmission — General-purpose

applications

ISO 15156-1, Petroleum and natural
gas industries — Materials for use in
H2S-containing environments in oil

and

gas production — Part 1: General
principles for selection of cracking-

resistant materials
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ISO 15609 (all parts), Specification
and qualification of welding
procedures for metallic materials —

Welding
procedure specification

ISO 15649, Petroleum and natural

gas industries — Piping

ISO/TR 17766, Centrifugal pumps
handling viscous liquids —

Performance corrections

ISO 21049:2004, Pumps — Shaft
sealing systems for centrifugal and

rotary pumps

IEC 60034-1, Rotating electrical
machines — Part 1: Rating and

performance

IEC 60034-2-1, Rotating electrical
machines — Part 2-1: Standard
methods for determining losses and

efficiency

from tests (excluding machines for

traction vehicles)

IEC 60079 (all parts), Electrical
apparatus for explosive gas

atmospheres)

EN 953, Safety of machinery —
Guards — General requirements for
the design and construction of fixed

and
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movable guards

EN 13445 (all parts), Unfired

pressure vessels

EN 13463-1, Non-electrical
equipment for use in potentially
explosive atmospheres — Part 1:

Basic method and
requirements

ANSI/ABMA 7, Shaft and Housing
Fits for Metric Radial Ball and
Roller Bearings (Except Tapered
Roller

Bearings) Conforming to Basic

Boundary Plan)

ANSI/AGMA 9000, Flexible
Couplings — Potential Unbalance

Classification5)

ANSI/AGMA 9002, Bores and
Keyways for Flexible Couplings
(Inch Series)

ANSI/AMT B15.1, Safety Standard
for Mechanical Power Transmission

Apparatus)

ANSI/API Std 541, Form-Wound
Squirrel-Cage Induction Motors —

500 Horsepower and Larger

ANSI/API Std 611, General-
Purpose Steam Turbines for

Petroleum, Chemical, and Gas
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Industry Services

ANSI/API Std 670, Machinery

Protection Systems

ANSI/API Std 671/ISO 10441,
Special Purpose Couplings for
Petroleum, Chemical and Gas

Industry Services

ANSI/ASME B1.1, Unified Inch
Screw Threads, UN and UNR
Thread Form)

ANSI/ASME B16.1, Gray Iron Pipe
Flanges and Flanged Fittings:
Classes 25, 125 and 250

ANSI/ASME B16.5, Pipe Flanges
and Flanged Fittings: NPS 1/2
through NPS 24 Metric/Inch
Standard

ANSI/ASME B16.11, Forged Steel
Fittings, Socket-Welding and
Threaded

ANSI/ASME B16.42, Ductile Iron
Pipe Flanges and Flanged Fittings,
Classes 150 and 300

ANSI/ASME B16.47, Larger
Diameter Steel Flanges: NPS 26
Through NPS 60

ANSI/ASME B18.18.2M,
Inspection and Quality Assurance

for High-Volume Machine
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Assembly Fasteners
ANSI/ASME B31.3, Process Piping
ANSI/HI 1.6, Centrifugal Tests8)

ANSI/HI 2.6, American National
Standard for Vertical Pump Tests

API Std 547, General-Purpose
Form-Wound Squirrel Cage
Induction Motors — 250

Horsepower and Larger

API Std 677, General-Purpose Gear
Units for Petroleum, Chemical and

Gas Industry Services

ASME, Boiler and pressure vessel
code BPVC, Section V,

Nondestructive Examination

ASME, Boiler and pressure vessel
code BPVC, Section VIII, Rules for

Construction of Pressure Vessels

ASME, Boiler and pressure vessel
code BPVC, Section IX, Welding

and Brazing Qualifications

DIN 910, Heavy-duty hexagon head

screw plugs)

IEEE 841, IEEE Standard for
Petroleum and Chemical Industry —
Severe Duty Totally Enclosed Fan-
Cooled

(TEFC) Squirrel Cage Induction
Motors — Up to and Including 500
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hp)

MSS SP-55, Quality Standard for
Steel Castings for Valves, Flanges
and Fittings and Other Piping

Components — Visual Method for

Evaluation of Surface Irregularities)

NACE MR0103, Materials
Resistant to Sulfide Stress Cracking
in Corrosive Petroleum Refining

Environments)

NFPA 70:2008, National Electrical
Code)

SSPC SP 6, Commercial Blast
Cleaning)

Application

Offshore Utility Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Pumps

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Pumps.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.
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Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Inert Gas Generation
developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on ISO
13577-3:2016, Industrial furnaces
and associated processing equipment
— Safety — Part 3: Generation and
use of protective and reactive
atmosphere gases

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This part of ISO 13577 specifies
safety requirements for generation
and use of protective and reactive
atmosphere gases that are part of
industrial thermo-processing

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
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equipment (TPE).

NOTE The general safety
requirements common to TPE are
provided in ISO 13577-1 (see
Introduction).

This part of ISO 13577 deals with
significant hazards, hazardous
situations and events relevant to the
generation and use of protective and
reactive atmosphere gases created by
thermochemical reactions and their
use in TPE that are part of TPE as
listed in Clause 4 and Clause 5,
when used as intended and under the
conditions foreseen by the
manufacturer.

This part of ISO 13577 covers

e pipework downstream of and
including the manual
isolating valve,

e equipment for the generation
of atmosphere gases,

o additional equipment for the
use of atmosphere gases in
TPE,

o safety devices, and

o functional requirements for
safety related control system

for the generation and use of
protective and reactive atmosphere
gases.

It applies to the supply of
atmosphere gas, source gas, inert gas
and process liquids to TPE and their
removal from TPE, confined to
equipment integrated in the TPE.

This part of ISO 13577 also details
the anticipated significant hazards
associated with atmosphere gas

testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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systems and their use in TPE and
specifies the appropriate
preventative measures for the
reduction or elimination of these
hazards.

The pressure hazard of the piping
and components covered by this
standard is within the maximum
pressure/size relationship of group I
as described in Annex C.

A table of typical protective and
reactive gases is given in Annex B.

Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis & Identify
the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard
6. Identify common ground for
accepting the spec.
7. Develop a harmonized standard
for the selected equipment
Limitation This part of ISO 13577 N/A

e specifies the requirements to
be met to ensure the safety of
persons and property during
installation, commissioning,
start up, operation, shutdown
and maintenance,

e does not cover the relevant
risks involved in the flue gas
ducting system when it is not
considered a part of TPE,
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e isnot applicable to utility
supply upstream of the TPE
main disconnects,

o does not apply to TPE for
semi-conductor devices,

e does not apply to TPE with
atmosphere, such as air and
flue gas from an over
stoichiometric combustion,

e does not cover the
decommissioning of the TPE,

e does not cover vacuum
furnaces,

e does not deal with the hazard
of noise which is covered in
ISO 13577-1,

e isnot applicable to
generation and use of
atmosphere gas in TPE and
associated plant which is
manufactured before the date
of its publication, and

e gives the necessary
requirements for the
information for use.

A TPE designed according to this
part of ISO 13577 does not create
any potentially explosive
atmosphere in the area around the
TPE and is not designed to be
located in an area with a potentially
explosive or hazardous atmosphere.

Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.

Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

A Datasheet format is
developed and attached as
an Appendix to the
specification.
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Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser

A Datasheet format is
developed and attached as

in the datasheet. an Appendix to the
specification.
Normative ISO 7-1, Pipe threads where N/A
References

pressure-tight joints are made on the
threads — Part 1: Dimensions,

tolerances and designation

ISO 228-1, Pipe threads where
pressure-tight joints are not made on
the threads — Part 1: Dimensions,

tolerances and designation

ISO 5817, Welding — Fusion-
welded joints in steel, nickel,
titanium and their alloys (beam
welding excluded) — Quality levels

for imperfections

ISO 7005-1, Metallic flanges —
Part 1: Steel flanges

ISO 7005-2, Metallic flanges —
Part 2: Cast iron flanges

ISO 8434-1, Metallic tube
connections for fluid power and
general use — Part 1: 24 degree

cone connectors

ISO 8434-2, Metallic tube
connections for fluid power and
general use — Part 2: 37 degree

flared connectors

ISO 8434-3, Metallic tube

connections for fluid power and
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general use — Part 3: O-ring face

seal connectors

ISO 12100, Safety of machinery —
General principles for design —

Risk assessment and risk reduction

ISO 13574:2015, Industrial furnaces
and associated processing

equipment — Vocabulary

ISO 13577-1:2012, Industrial
furnaces and associated processing
equipment — Safety — Part 1:

General requirements

ISO 13577-2:2014, Industrial
furnaces and associated processing
equipment — Safety — Part 2:
Combustion and fuel handling

systems

ISO 13577-4, Industrial furnace and
associated processing equipment —

Safety — Part 4: Protective systems

ISO 13849-1, Safety of
machinery — Safety-related parts of
control systems — Part 1: General

principles for design

ISO 19879, Metallic tube
connections for fluid power and
general use — Test methods for

hydraulic fluid power connections

ISO 23551-1, Safety and control

devices for gas burners and gas-
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burning appliances — Particular
requirements — Part 1: Automatic

and semi-automatic valves

ISO 23551-2, Safety and control
devices for gas burners and gas-
burning appliances — Particular
requirements — Part 2: Pressure

regulators

IEC 60730-2-5:2011, Automatic
electrical controls for household and
similar use—Part 2-5: Particular
requirements for automatic electrical

burner control systems

IEC 60730-2-6:2007, Automatic
electrical controls for household and
similar use—Part 2-6: Particular
requirements for automatic electrical
pressure sensing controls including

mechanical requirements

Application

Offshore Utility Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Inert Gas Generation

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Inert Gas Generation.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

commissioning commissioning onboard shall be
developed and mutually agreed upon
by the purchaser and the Vendor.
Impact of Global reach and standard N/A

standardization on

harmonized spec for worldwide use.
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stakeholders

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Pressure Vessels
developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification is based on
ISO 16528-1:2007 Boilers and
pressure vessels — Part 1:
Performance requirements

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

This part of ISO 16528 defines the
performance requirements for the
construction of boilers and pressure
vessels.

It is not the intent of this part of
ISO 16528 to address operation,
maintenance and in-service
inspection of boilers and pressure
vessels.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
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In relation to the geometry of the
pressure-containing parts for
pressure vessels, the scope of this
part of ISO 16528 includes the
following:

e a) welding end connection
for the first circumferential
joint for welded connections;

e b) first threaded joint for
screwed connections;

e c¢) face of the first flange for
bolted, flanged connections;

e d) first sealing surface for
proprietary connections or
fittings;

e ¢) safety accessories, where
necessary.

In relation to the geometry of
pressure-containing parts for boilers,
the scope of this part of ISO 16528
covers the following:

o f) feedwater inlet (including
the inlet valve) to steam
outlet (including the outlet
valve), including all inter-
connecting tubing that can be
exposed to a risk of
overheating and cannot be
isolated from the main
system,;

e g) associated safety
accessories;

e h) connections to the boilers
involved in services, such as
draining, venting,
desuperheating, etc.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

N/A
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4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

This part of ISO 16528 does not
apply for nuclear components,
railway and marine boilers, gas
cylinders or piping systems or
mechanical equipment, e.g. turbine
and machinery casings.

N/A

Gap Analysis

Gap analysis is to be performed
between various Operator & Owner
Specs to identify the common
requirements.

N/A

Risk Assessment

Risk assessment is to be performed
on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative ISO 16528 Part 2: Procedures for N/A
References fulfilling the requirements
of ISO 16528-1
Application Offshore Process Non-Hydrocarbon | N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Pressure Vessels.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.
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Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Pressure Vessels.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.

Identification of Key Class and
Regulatory requirements in the
appendix.

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Produced Water Treatment
Package developments for offshore
applications with safety as critical
factor while still being economical.

This specification of
Firewater Pump Skids
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
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on an offshore facility.

Baseline Standard

To be determined during gap
analysis.

The baseline spec was
identified by the workgroup
after a gap analysis between
various operator

specifications.
Scope To be determined during gap The intent of selection of
analysis. scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.
Standardization The methodology for standardization | N/A
Methodology Process followed is:
1. Request for design specs
(owner/operator, shipyard,
engineering company and
class)
2. Identify Industry
Standard/Regulations
3. Perform gap analysis &
Identify the gap in spec’s
4. Justify whether Risk analysis
required
5. Perform risk analysis and
justify the specified
Equipment Package should be
included in the harmonized
standard
6.  Identify common ground for
accepting the spec.
7. Develop a harmonized
standard for the selected
equipment
Limitation To be determined during gap N/A

analysis.
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Gap Analysis Gap analysis is to be performed N/A
between various Operator & Owner
Specs to identify the common
requirements.

Risk Assessment Risk assessment is to be performed | N/A

on the selected equipment package
to identify if the standardized
specification provide an acceptable
level of safety.

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

A Datasheet format is
developed and attached as

Purchaser in the datasheet. an Appendix to the
specification.
Regulatory Impact Applicable Regulatory Requirement | A Datasheet format is
are to be specified by the Purchaser | developed and attached as
in the datasheet. an Appendix to the
specification.
Normative To be determined during gap N/A
References analysis.
Application Offshore Process Non-Hydrocarbon | N/A

Impact on Design
and Manufacturing

Provides baseline requirement for
the designing and manufacturing of
the Produced Water Treatment
Package.

The baseline requirements
are verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
the Produced Water Treatment
Package.

The vendors are contacted
for feedback on existing
practices and practicality of
the specified requirements.

Installation and

The procedures of installation and

N/A

commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders

Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
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Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Pressure Vessels
developments for Low Pressure
Process Hydrocarbon applications
with safety as a critical factor while
still being economic.

This specification for
Pressure Vessels defines the
minimum requirements for
the design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification will be based on
ASME Boiler and Pressure Vessel
Code Section VIII/ISO16528-1.

The baseline spec will be
identified by the workgroup
after a gap analysis between
various operator

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations

specifications.
Scope The scope of this specification
includes the following:
2) Wel‘dlng end connection for the The intent of selection of
first circumferential joint for welded N
s scope is to include all
connections; aspect of the equipment
b) first threaded joint for screwed p ; CquIpment
! such as: design, fabrication,
connections; assembly, inspection
c) face of the first flange for bolted, DL, ISP ’
. testing, packing,
flanged connections; . . C
. installation, commissioning
d) first sealing surface for .
: . . and documentation.
proprietary connections or fittings;
e) safety accessories, where
necessary.
Standardization The methodology for standardization
Methodology Process followed is:

N/A
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3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

This specification does not apply for
nuclear components, railway and
marine boilers, gas cylinders or
piping systems or mechanical
equipment, e.g. turbine and
machinery casings

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

API Std. 527 - Seat Tightness of
Pressure Relief Valves

ASME BI1.1 - Unified Inch Screw
Threads (UN and UNR Thread
Form)

ANSI/ASME B1.20.1 - Pipe
Threads, General Purpose (Inch)
ASME B16.1 - Cast Iron Pipe
Flanges and Flanged Fittings,
Classes 25, 125, and 250

ASME B16.5 - Pipe Flanges and
Flanged Fittings, NPS 1/2 Through
NPS 24 Metric/Inch Standard

N/A
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ASME B16.9 - Factory-Made
Wrought Buttwelding Fittings
ASME B16.11 - Forged Fittings,
Socket-Welding and Threaded
ASME B16.15 - Cast Copper Alloy
Threaded Fittings, Classes 125 and
250

ASME B16.20 - Metallic Gaskets
for Pipe Flanges — Ring-Joint,
Spiral- Wound, and Jacketed
ASME B16.24 - Cast Copper Alloy
Pipe Flanges and Flanged Fittings,
Class 150, 300, 600, 900, 1500, and
2500

ASME B16.42 - Ductile Iron Pipe
Flanges and Flanged Fittings, Class
150 and 300

ASME B16.47 - Large Diameter
Steel Flanges, NPS 26 Through NPS
60 Metric/Inch Standard

ASME B18.2.2 - Nuts for General
Applications: Machine Screw Nuts,
Hex, Square, Hex Flange, and
Coupling Nuts (Inch Series)

ASME B36.10M - Welded and
Seamless Wrought Steel Pipe
ASME PCC-1 - Guidelines for
Pressure Boundary Bolted Flange
Joint Assembly

ASME PCC-2 - Repair of Pressure
Equipment and Piping

ASME PTC 25 - Pressure Relief
Devices

ASME QAI-1 - Qualifications for
Authorized Inspection

ACCP - ASNT Central Certification
Program

ANSI/ASNT CP-189 - ASNT
Standard for Qualification and
Certification of Nondestructive
Testing Personnel

ASNT SNT-TC-1A - Recommended
Practice for Personnel Qualification
and Certification in Nondestructive
Testing

ASTM D56 - Standard Test Method
for Flash Point by Tag Closed Tester
ASTM D93 - Standard Test Methods
for Flash Point by Pensky-Martens
Closed Cup Tester
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ASTM E3 - Standard Guide for
Preparation of Metallographic
Specimens

ANSI/API Std. 521 - Pressure
Relieving and Depressuring Systems
ASTM E125 - Standard Reference
Photographs for Magnetic Particle
Indications on Ferrous Castings
ASTM E140 - Standard Hardness
Conversion Tables for Metals
Relationship Among Brinell
Hardness, Vickers Hardness,
Rockwell Hardness, Superficial
Hardness, Knoop Hardness, and
Scleroscope Hardness

ASTM E186 - Standard Reference
Radiographs for Heavy-Walled [2 to
41/2-in. (51 to 114-mm)] Steel
Castings

ASTM E208 - Standard Test Method
for Conducting Drop-Weight Test to
Determine Nil— Ductility Transition
Temperature of Ferritic Steels
ASTM E280 - Standard Reference
Radiographs for Heavy-Walled
[41/2 to 12-in. (114 to 305-mm)]
Steel Castings

ASTM E446 - Standard Reference
Radiographs for Steel Castings up to
2 in. (51 mm) in Thickness
ANSI/UL-969 - Marking and
Labeling Systems

ISO 148-1 - Metallic Materials —
Charpy Pendulum Impact Test Part
1: Test Method

ISO 148-2 - Metallic Materials —
Charpy Pendulum Impact Test Part
2: Verification of Testing Machines
ISO 148-3 - Metallic Materials —
Charpy Pendulum Impact Test Part
3: Preparation and Characterization
of Charpy V-Notch Test Pieces for
Indirect Verification of Pendulum
Impact Machines

ASME B1.13M - Metric Screw
Thread — M Profile

ASME B1.21M - Metric Screw
Thread — MJ Profile

ASME B18.2.3.3M - Metric Heavy
Hex Screws
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ASME B18.2.3.5M - Metric Hex
Bolts

ASME B18.2.3.6M - Metric Heavy
Hex Bolts

ASME B18.2.6M - Metric Fasteners
for Use in Structural Applications
ASTM C695 - Standard Test
Method for Compressive Strength of
Carbon and Graphite

ASTM C709 - Standard
Terminology Relating to
Manufactured Carbon and Graphite
ASTM E4 - Standard Practices for
Force Verification of Testing
Machines

ASTM E177 - Standard Practice for
Use of the Terms Precision and Bias
in ASTM Test Methods

ASTM E691 - Standard Practice for
Conducting an Interlaboratory Study
to Determine the Precision of a Test
Method

ANSI/AWS A4.2M - Standard
Procedures for Calibrating Magnetic
Instruments to Measure the Delta
Ferrite Content of Austenitic and
Duplex Ferritic-Austenitic Stainless
Steel Weld Metal

Application

Low Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
Pressure Vessels for Low Pressure
Process Hydrocarbon applications

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Pressure Vessels for Low Pressure
Process Hydrocarbon applications

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be

developed and mutually agreed upon N/A
by the purchaser and the Vendor.
Impact of Global reach and standard
standardization on harmonized spec for worldwide use. | N/A
stakeholders Reduction of custom made orders,

vendors can offer standard packages
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at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Pig Launcher and
Receiver Package developments for
offshore applications with safety as
critical factor while still being
economic.

This specification for Pig
Launchers and Receivers
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification will be based on
ASME B31.X.

We recommend using B31.3 as the
baseline standard.

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
has been performed

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry

Scope This specification will cover Pig The intent of selection of
Launchers and Receivers that are to | scope is to include all
be used on piping used in processing | aspect of the equipment
applications. such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
Standardization The methodology for standardization | N/A
Methodology Process followed is:
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Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

This specification excludes low
pressure systems of the following
conditions:

1. Pressure less than 15psi

2. Pressure greater than Opsi

3. The fluid is nonflammable,
nontoxic and not damaging to
human tissue.

4. The temperature is between -20F
and 366F.

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

The Normative references will be
determined after the gap analysis.

N/A

Application

Low Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
Pig Launchers and Receivers.

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit

— 182 —




analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Pig Launchers and Receivers.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Fuel Gas Treatment
Package developments for offshore
applications with safety as critical
factor while still being economic.

This specification for Fuel
Gas Treatment Packages
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

The baseline standard that this
specification will be based off of
will be determined after the gap
analysis and risk assessment
between the various operator

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
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specifications.

ASME Section VIII - Pressure
Vessel

ANSI B31.3/ANSI B31.3 - Piping
ASME Section IX - Pipe Fab
AWS DI1.1 - Structural Steel
Assembly

API RP 14C - for testing?

has been performed

Scope

The scope of this specification will
be determined after the gap analysis
and risk assessment between the
various operator specifications.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

N/A

Limitation

The limitations of this specification
will be determined after the gap
analysis and risk assessment
between the various operator
specifications.

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment

N/A

— 184 —




package to identify if the
standardized specification provide
an acceptable level of safety.

Class Requirement | Applicable Class Requirement for N/A
the Project are to be specified by the
Purchaser in the datasheet.

Regulatory Impact Applicable Regulatory Requirement | N/A
are to be specified by the Purchaser
in the datasheet.

Normative Normative References to be N/A

References determined after baseline standard is
determined.

Application Low Pressure Process Hydrocarbon | N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
Fuel Gas Treatment Packages.

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Fuel Gas Treatment Packages.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure Criteria Process
Equipment Selection | The purpose of this specification is This specification for

to harmonize the requirements of Pumps defines the

individual company specifications minimum requirements for

for future pump developments for the design, fabrication,
offshore applications with safety as | assembly, inspection,
critical factor while still being testing, packing,

economic. installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard This specification will be based on The baseline spec will be

API STD 610. determined by the
workgroup after a gap
analysis and risk assessment
has been performed

Scope The scope of this specification The intent of selection of
includes the following: scope is to include all

1. Centrifugal pumps aspect of the equipment

2.0verhung pumps such as: design, fabrication,

3. Between-bearing pumps assembly, inspection,

4. Vertically suspended pumps. testing, packing,
installation, commissioning
and documentation.

Standardization The methodology for standardization | N/A
Methodology Process followed is:

1. Request for design specs

(owner/operator, shipyard,

engineering company and class)

2. Identify Industry

Standard/Regulations

3. Perform gap analysis & Identify

the gap in spec’s

4. Justify whether Risk analysis

required

5. Perform risk analysis and justify

the specified Equipment Package

should be included in the

harmonized standard

6. Identify common ground for

accepting the spec.

7. Develop a harmonized standard

for the selected equipment

Limitation Seamless pumps are not included in | N/A
the scope, along with heavy duty
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pump for applications in industries
other than petroleum, petrochemical
and gas processing.

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

ISO 7-1, Pipe threads where
pressure-tight joints are made on the
threads — Part 1: Dimensions,
tolerances and

designation

ISO 228-1, Pipe threads where
pressure-tight joints are not made on
the threads — Part 1: Dimensions,
tolerances and designation

ISO 261, ISO general purpose metric
screw threads — General plan

ISO 262, ISO general purpose metric
screw threads — Selected sizes for
screws, bolts and nuts

ISO 281:2007, Rolling bearings —
Dynamic load ratings and rating life
ISO 286 (all parts), ISO system of
limits and fits

ISO 724, ISO general-purpose
metric screw threads — Basic
dimensions

ISO 965 (all parts), ISO general-
purpose metric screw threads —
Tolerances

ISO 1940-1, Mechanical vibration
— Balance quality requirements for
rotors in a constant (rigid) state —
Part 1:

Specification and verification of

N/A
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balance tolerances

ISO 3117, Tangential keys and
keyways

ISO 4200, Plain end steel tubes,
welded and seamless — General
tables of dimensions and masses per
unit

length

ISO 5753, Rolling bearings —
Radial internal clearance

ISO 7005-1, Metallic flanges — Part
1: Steel flanges for industrial and
general service piping systems

ISO 7005-2, Metallic flanges — Part
2: Cast iron flanges

ISO 8501 (all parts), Preparation of
steel substrates before application of
paints and related products — Visual
assessment of surface cleanliness
ISO 9606 (all parts), Approval
testing of welders — Fusion
welding1)

ISO 9906, Rotodynamic pumps —
Hydraulic performance acceptance
tests2)

ISO 10438:2007 (all parts),
Petroleum, petrochemical and
natural gas industries —
Lubrication, shaft-sealing and
control-oil systems and auxiliaries
ISO 10441, Petroleum,
petrochemical and natural gas
industries — Flexible couplings for
mechanical power

transmission — Special-purpose
applications

ISO 10721-2, Steel structures —
Part 2: Fabrication and erection

ISO 11342, Mechanical vibration —
Methods and criteria for the
mechanical balancing of flexible
rotors

ISO 14120, Safety of machinery —
Guards — General requirements for
the design and construction of fixed
and

movable guards

ISO 14691, Petroleum,
petrochemical and natural gas
industries — Flexible couplings for
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mechanical power

transmission — General-purpose
applications

ISO 15156-1, Petroleum and natural
gas industries — Materials for use in
H2S-containing environments in oil
and

gas production — Part 1: General
principles for selection of cracking-
resistant materials

ISO 15609 (all parts), Specification
and qualification of welding
procedures for metallic materials —
Welding

procedure specification

ISO 15649, Petroleum and natural
gas industries — Piping

ISO/TR 17766, Centrifugal pumps
handling viscous liquids —
Performance corrections

ISO 21049:2004, Pumps — Shaft
sealing systems for centrifugal and
rotary pumps

IEC 60034-1, Rotating electrical
machines — Part 1: Rating and
performance

IEC 60034-2-1, Rotating electrical
machines — Part 2-1: Standard
methods for determining losses and
efficiency

from tests (excluding machines for
traction vehicles)

IEC 60079 (all parts), Electrical
apparatus for explosive gas
atmospheres3)

EN 953, Safety of machinery —
Guards — General requirements for
the design and construction of fixed
and

movable guards

EN 13445 (all parts), Unfired
pressure vessels

EN 13463-1, Non-electrical
equipment for use in potentially
explosive atmospheres — Part 1:
Basic method and

requirements

ANSI/ABMA 7, Shaft and Housing
Fits for Metric Radial Ball and
Roller Bearings (Except Tapered
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Roller

Bearings) Conforming to Basic
Boundary Plan 4)

ANSI/AGMA 9000, Flexible
Couplings — Potential Unbalance
Classification5)

ANSI/AGMA 9002, Bores and
Keyways for Flexible Couplings
(Inch Series)

ANSI/AMT B15.1, Safety Standard
for Mechanical Power Transmission
Apparatus6)

ANSI/API Std 541, Form-Wound
Squirrel-Cage Induction Motors —
500 Horsepower and Larger
ANSI/API Std 611, General-Purpose
Steam Turbines for Petroleum,
Chemical, and Gas Industry Services
ANSI/API Std 670, Machinery
Protection Systems

ANSI/API Std 671/ISO 10441,
Special Purpose Couplings for
Petroleum, Chemical and Gas
Industry Services

ANSI/ASME BI1.1, Unified Inch
Screw Threads, UN and UNR
Thread Form7)

ANSI/ASME B16.1, Gray Iron Pipe
Flanges and Flanged Fittings:
Classes 25, 125 and 250
ANSI/ASME B16.5, Pipe Flanges
and Flanged Fittings: NPS 1/2
through NPS 24 Metric/Inch
Standard

ANSI/ASME B16.11, Forged Steel
Fittings, Socket-Welding and
Threaded

ANSI/ASME B16.42, Ductile Iron
Pipe Flanges and Flanged Fittings,
Classes 150 and 300

ANSI/ASME B16.47, Larger
Diameter Steel Flanges: NPS 26
Through NPS 60

ANSI/ASME B18.18.2M, Inspection
and Quality Assurance for High-
Volume Machine Assembly
Fasteners

ANSI/ASME B31.3, Process Piping
ANSI/HI 1.6, Centrifugal Tests8)
ANSI/HI 2.6, American National
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Standard for Vertical Pump Tests
API Std 547, General-Purpose
Form-Wound Squirrel Cage
Induction Motors — 250
Horsepower and Larger

API Std 677, General-Purpose Gear
Units for Petroleum, Chemical and
Gas Industry Services

ASME, Boiler and pressure vessel
code BPVC, Section V,
Nondestructive Examination
ASME, Boiler and pressure vessel
code BPVC, Section VIII, Rules for
Construction of Pressure Vessels
ASME, Boiler and pressure vessel
code BPVC, Section IX, Welding
and Brazing Qualifications

DIN 910, Heavy-duty hexagon head
screw plugs9)

IEEE 841, IEEE Standard for
Petroleum and Chemical Industry —
Severe Duty Totally Enclosed Fan-
Cooled

(TEFC) Squirrel Cage Induction
Motors — Up to and Including 500
hp10)

MSS SP-55, Quality Standard for
Steel Castings for Valves, Flanges
and Fittings and Other Piping
Components — Visual Method for
Evaluation of Surface
Irregularities11)

NACE MRO0103, Materials Resistant
to Sulfide Stress Cracking in
Corrosive Petroleum Refining
Environments12)

NFPA 70:2008, National Electrical
Codel3)

SSPC SP 6, Commercial Blast
Cleaning14)

Application

Low Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
pumps for low pressure applications

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for

The vendors will be
contacted for feedback on
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pumps for low pressure applications. | existing practices and
practicality of the specified
requirements.
Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be
developed and mutually agreed upon
by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.
Reduction of documentation
requirement for vendors.
Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure Criteria Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Pressure Vessels
developments for High Pressure
Process Hydrocarbon application
developments with safety as a
critical factor while still being
economic.

This specification for
Pressure Vessels defines the
minimum requirements for
the design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification will be based on
ASME Boiler and Pressure Vessel
Code Section VIII/ISO16528-1.

The baseline spec will be
identified by the workgroup
after a gap analysis between
various operator
specifications.

Scope

The scope of this specification
includes the following:
a) welding end connection for the

The intent of selection of
scope is to include all
aspect of the equipment
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first circumferential joint for welded
connections;

b) first threaded joint for screwed
connections;

c) face of the first flange for bolted,
flanged connections;

d) first sealing surface for
proprietary connections or fittings;
e) safety accessories, where
necessary.

such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

N/A

Limitation

This specification does not apply for
nuclear components, railway and
marine boilers, gas cylinders or
piping systems or mechanical
equipment, e.g. turbine and
machinery casings

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the

N/A
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Purchaser in the datasheet.

Regulatory Impact Applicable Regulatory Requirement | N/A
are to be specified by the Purchaser
in the datasheet.
Normative API Std. 527 - Seat Tightness of N/A
References Pressure Relief Valves

ASME BI1.1 - Unified Inch Screw
Threads (UN and UNR Thread
Form)

ANSI/ASME B1.20.1 - Pipe
Threads, General Purpose (Inch)
ASME B16.1 - Cast Iron Pipe
Flanges and Flanged Fittings,
Classes 25, 125, and 250

ASME B16.5 - Pipe Flanges and
Flanged Fittings, NPS 1/2 Through
NPS 24 Metric/Inch Standard
ASME B16.9 - Factory-Made
Wrought Buttwelding Fittings
ASME B16.11 - Forged Fittings,
Socket-Welding and Threaded
ASME B16.15 - Cast Copper Alloy
Threaded Fittings, Classes 125 and
250

ASME B16.20 - Metallic Gaskets
for Pipe Flanges — Ring-Joint,
Spiral- Wound, and Jacketed
ASME B16.24 - Cast Copper Alloy
Pipe Flanges and Flanged Fittings,
Class 150, 300, 600, 900, 1500, and
2500

ASME B16.42 - Ductile Iron Pipe
Flanges and Flanged Fittings, Class
150 and 300

ASME B16.47 - Large Diameter
Steel Flanges, NPS 26 Through NPS
60 Metric/Inch Standard

ASME B18.2.2 - Nuts for General
Applications: Machine Screw Nuts,
Hex, Square, Hex Flange, and
Coupling Nuts (Inch Series)
ASME B36.10M - Welded and
Seamless Wrought Steel Pipe
ASME PCC-1 - Guidelines for
Pressure Boundary Bolted Flange
Joint Assembly

ASME PCC-2 - Repair of Pressure
Equipment and Piping

ASME PTC 25 - Pressure Relief
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Devices

ASME QAI-1 - Qualifications for
Authorized Inspection

ACCP - ASNT Central Certification
Program

ANSI/ASNT CP-189 - ASNT
Standard for Qualification and
Certification of Nondestructive
Testing Personnel

ASNT SNT-TC-1A - Recommended
Practice for Personnel Qualification
and Certification in Nondestructive
Testing

ASTM D56 - Standard Test Method
for Flash Point by Tag Closed Tester
ASTM D93 - Standard Test Methods
for Flash Point by Pensky-Martens
Closed Cup Tester

ASTM E3 - Standard Guide for
Preparation of Metallographic
Specimens

ANSI/API Std. 521 - Pressure
Relieving and Depressuring Systems
ASTM E125 - Standard Reference
Photographs for Magnetic Particle
Indications on Ferrous Castings
ASTM E140 - Standard Hardness
Conversion Tables for Metals
Relationship Among Brinell
Hardness, Vickers Hardness,
Rockwell Hardness, Superficial
Hardness, Knoop Hardness, and
Scleroscope Hardness

ASTM E186 - Standard Reference
Radiographs for Heavy-Walled [2 to
41/2-in. (51 to 114-mm)] Steel
Castings

ASTM E208 - Standard Test Method
for Conducting Drop-Weight Test to
Determine Nil— Ductility Transition
Temperature of Ferritic Steels
ASTM E280 - Standard Reference
Radiographs for Heavy-Walled
[41/2 to 12-in. (114 to 305-mm)]
Steel Castings

ASTM E446 - Standard Reference
Radiographs for Steel Castings up to
2 in. (51 mm) in Thickness
ANSI/UL-969 - Marking and
Labeling Systems
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ISO 148-1 - Metallic Materials —
Charpy Pendulum Impact Test Part
1: Test Method

ISO 148-2 - Metallic Materials —
Charpy Pendulum Impact Test Part
2: Verification of Testing Machines
ISO 148-3 - Metallic Materials —
Charpy Pendulum Impact Test Part
3: Preparation and Characterization
of Charpy V-Notch Test Pieces for
Indirect Verification of Pendulum
Impact Machines

ASME B1.13M - Metric Screw
Thread — M Profile

ASME B1.21M - Metric Screw
Thread — MJ Profile

ASME B18.2.3.3M - Metric Heavy
Hex Screws

ASME B18.2.3.5M - Metric Hex
Bolts

ASME B18.2.3.6M - Metric Heavy
Hex Bolts

ASME B18.2.6M - Metric Fasteners
for Use in Structural Applications
ASTM C695 - Standard Test
Method for Compressive Strength of
Carbon and Graphite

ASTM C709 - Standard
Terminology Relating to
Manufactured Carbon and Graphite
ASTM E4 - Standard Practices for
Force Verification of Testing
Machines

ASTM E177 - Standard Practice for
Use of the Terms Precision and Bias
in ASTM Test Methods

ASTM E691 - Standard Practice for
Conducting an Interlaboratory Study
to Determine the Precision of a Test
Method

ANSI/AWS A4.2M - Standard
Procedures for Calibrating Magnetic
Instruments to Measure the Delta
Ferrite Content of Austenitic and
Duplex Ferritic-Austenitic Stainless
Steel Weld Metal

Application

High Pressure Process Hydrocarbon

N/A

Impact on Design

Provides baseline requirements for
the designing and manufacturing of

The baseline requirements
will be verified with the
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and Manufacturing

Pressure Vessels for High Pressure
Process Hydrocarbon applications

vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Pressure Vessels for High Pressure
Process Hydrocarbon applications

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and
commissioning

The procedures of installation and
commissioning onboard shall be
developed and mutually agreed upon
by the purchaser and the Vendor.

N/A

Impact of
standardization on
stakeholders

Global reach and standard
harmonized spec for worldwide use.
Reduction of custom made orders,
vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure Criteria Process

Equipment Selection | The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Metering Package
developments with safety as a
critical factor while still being

economic.

This specification for
Metering Package defines
the minimum requirements
for the design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
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on an offshore facility.

Baseline Standard

The baseline standard that this
specification will be based off of
will be determined after the gap
analysis and risk assessment
between the various operator
specifications.

B31.3 - Process piping
ISO 17089 - ultrasonic gas meters?

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
has been performed

Scope

The scope of this specification will
be determined after the gap analysis
and risk assessment between the
various operator specifications.

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

N/A

Limitation

The limitations of this specification
will be determined after the gap
analysis and risk assessment
between the various operator
specifications.

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A
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Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

Normative References to be
determined after baseline standard is
determined.

N/A

Application

High Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
Fuel Gas Treatment Packages.

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Fuel Gas Treatment Packages.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Fuel Gas Treatment
Package developments for offshore
applications with safety as critical
factor while still being economic.

This specification for Fuel
Gas Treatment Packages
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

The baseline standard that this
specification will be based off of
will be determined after the gap
analysis and risk assessment
between the various operator
specifications.

ASME Section VIII - Pressure
Vessel

ANSI B31.3/ANSI B31.3 - Piping
ASME Section IX - Pipe Fab
AWS DI1.1 - Structural Steel
Assembly

API RP 14C - for testing?

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
has been performed

Scope The scope of this specification will | The intent of selection of
be determined after the gap analysis | scope is to include all
and risk assessment between the aspect of the equipment
various operator specifications. such as: design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation.
Standardization The methodology for standardization | N/A
Methodology Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations
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3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

The limitations of this specification
will be determined after the gap
analysis and risk assessment
between the various operator
specifications.

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

Normative References to be
determined after baseline standard is
determined.

N/A

Application

High Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
Fuel Gas Treatment Packages.

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
Fuel Gas Treatment Packages.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
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requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future pump developments for
offshore applications with safety as
critical factor while still being
economic.

This specification for
Pumps defines the
minimum requirements for
the design, fabrication,
assembly, inspection,
testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification will be based on
API STD 610.

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
has been performed

Scope

The scope of this specification
includes the following:

1. Centrifugal pumps
2.0verhung pumps

3. Between-bearing pumps

The intent of selection of
scope is to include all
aspect of the equipment
such as: design, fabrication,
assembly, inspection,
testing, packing,
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4. Vertically suspended pumps.

installation, commissioning
and documentation.

Standardization
Methodology

The methodology for standardization
Process followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

N/A

Limitation

Seamless pumps are not included in
the scope, along with heavy duty
pump for applications in industries
other than petroleum, petrochemical
and gas processing.

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

ISO 7-1, Pipe threads where
pressure-tight joints are made on the
threads — Part 1: Dimensions,
tolerances and

designation

N/A
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ISO 228-1, Pipe threads where
pressure-tight joints are not made on
the threads — Part 1: Dimensions,
tolerances and designation

ISO 261, ISO general purpose metric
screw threads — General plan

ISO 262, ISO general purpose metric
screw threads — Selected sizes for
screws, bolts and nuts

ISO 281:2007, Rolling bearings —
Dynamic load ratings and rating life
ISO 286 (all parts), ISO system of
limits and fits

ISO 724, ISO general-purpose
metric screw threads — Basic
dimensions

ISO 965 (all parts), ISO general-
purpose metric screw threads —
Tolerances

ISO 1940-1, Mechanical vibration
— Balance quality requirements for
rotors in a constant (rigid) state —
Part I:

Specification and verification of
balance tolerances

ISO 3117, Tangential keys and
keyways

ISO 4200, Plain end steel tubes,
welded and seamless — General
tables of dimensions and masses per
unit

length

ISO 5753, Rolling bearings —
Radial internal clearance

ISO 7005-1, Metallic flanges — Part
1: Steel flanges for industrial and
general service piping systems

ISO 7005-2, Metallic flanges — Part
2: Cast iron flanges

ISO 8501 (all parts), Preparation of
steel substrates before application of
paints and related products — Visual
assessment of surface cleanliness
ISO 9606 (all parts), Approval
testing of welders — Fusion
weldingl)

ISO 9906, Roto-dynamic pumps —
Hydraulic performance acceptance
tests2)

ISO 10438:2007 (all parts),
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Petroleum, petrochemical and
natural gas industries —
Lubrication, shaft-sealing and
control-oil systems and auxiliaries
ISO 10441, Petroleum,
petrochemical and natural gas
industries — Flexible couplings for
mechanical power

transmission — Special-purpose
applications

ISO 10721-2, Steel structures —
Part 2: Fabrication and erection
ISO 11342, Mechanical vibration —
Methods and criteria for the
mechanical balancing of flexible
rotors

ISO 14120, Safety of machinery —
Guards — General requirements for
the design and construction of fixed
and

movable guards

ISO 14691, Petroleum,
petrochemical and natural gas
industries — Flexible couplings for
mechanical power

transmission — General-purpose
applications

ISO 15156-1, Petroleum and natural
gas industries — Materials for use in
H2S-containing environments in oil
and

gas production — Part 1: General
principles for selection of cracking-
resistant materials

ISO 156009 (all parts), Specification
and qualification of welding
procedures for metallic materials —
Welding

procedure specification

ISO 15649, Petroleum and natural
gas industries — Piping

ISO/TR 17766, Centrifugal pumps
handling viscous liquids —
Performance corrections

ISO 21049:2004, Pumps — Shaft
sealing systems for centrifugal and
rotary pumps

IEC 60034-1, Rotating electrical
machines — Part 1: Rating and
performance
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IEC 60034-2-1, Rotating electrical
machines — Part 2-1: Standard
methods for determining losses and
efficiency

from tests (excluding machines for
traction vehicles)

IEC 60079 (all parts), Electrical
apparatus for explosive gas
atmospheres3)

EN 953, Safety of machinery —
Guards — General requirements for
the design and construction of fixed
and

movable guards

EN 13445 (all parts), Unfired
pressure vessels

EN 13463-1, Non-electrical
equipment for use in potentially
explosive atmospheres — Part 1:
Basic method and

requirements

ANSI/ABMA 7, Shaft and Housing
Fits for Metric Radial Ball and
Roller Bearings (Except Tapered
Roller

Bearings) Conforming to Basic
Boundary Plan 4)

ANSI/AGMA 9000, Flexible
Couplings — Potential Unbalance
Classification5)

ANSI/AGMA 9002, Bores and
Keyways for Flexible Couplings
(Inch Series)

ANSI/AMT B15.1, Safety Standard
for Mechanical Power Transmission
Apparatus6)

ANSI/API Std 541, Form-Wound
Squirrel-Cage Induction Motors —
500 Horsepower and Larger
ANSI/API Std 611, General-Purpose
Steam Turbines for Petroleum,
Chemical, and Gas Industry Services
ANSI/API Std 670, Machinery
Protection Systems

ANSI/API Std 671/ISO 10441,
Special Purpose Couplings for
Petroleum, Chemical and Gas
Industry Services

ANSI/ASME B1.1, Unified Inch
Screw Threads, UN and UNR
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Thread Form?7)

ANSI/ASME B16.1, Gray Iron Pipe
Flanges and Flanged Fittings:
Classes 25, 125 and 250
ANSI/ASME B16.5, Pipe Flanges
and Flanged Fittings: NPS 1/2
through NPS 24 Metric/Inch
Standard

ANSI/ASME B16.11, Forged Steel
Fittings, Socket-Welding and
Threaded

ANSI/ASME B16.42, Ductile Iron
Pipe Flanges and Flanged Fittings,
Classes 150 and 300

ANSI/ASME B16.47, Larger
Diameter Steel Flanges: NPS 26
Through NPS 60

ANSI/ASME B18.18.2M, Inspection
and Quality Assurance for High-
Volume Machine Assembly
Fasteners

ANSI/ASME B31.3, Process Piping
ANSI/HI 1.6, Centrifugal Tests8)
ANSI/HI 2.6, American National
Standard for Vertical Pump Tests
API Std 547, General-Purpose
Form-Wound Squirrel Cage
Induction Motors — 250
Horsepower and Larger

API Std 677, General-Purpose Gear
Units for Petroleum, Chemical and
Gas Industry Services

ASME, Boiler and pressure vessel
code BPVC, Section V,
Nondestructive Examination
ASME, Boiler and pressure vessel
code BPVC, Section VIII, Rules for
Construction of Pressure Vessels
ASME, Boiler and pressure vessel
code BPVC, Section IX, Welding
and Brazing Qualifications

DIN 910, Heavy-duty hexagon head
screw plugs9)

IEEE 841, IEEE Standard for
Petroleum and Chemical Industry —
Severe Duty Totally Enclosed Fan-
Cooled

(TEFC) Squirrel Cage Induction
Motors — Up to and Including 500
hp10)
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MSS SP-55, Quality Standard for
Steel Castings for Valves, Flanges
and Fittings and Other Piping
Components — Visual Method for
Evaluation of Surface
Irregularities11)

NACE MRO0103, Materials Resistant
to Sulfide Stress Cracking in
Corrosive Petroleum Refining
Environments12)

NFPA 70:2008, National Electrical
Codel3)

SSPC SP 6, Commercial Blast
Cleaning14)

Application

High Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
pumps for high pressure applications

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
pumps for high pressure
applications.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

The purpose of this specification is
to harmonize the requirements of
individual company specifications
for future Gas Compressor Package
developments for offshore
applications with safety as critical
factor while still being economic.

This specification for Gas
Compressor Packages
defines the minimum
requirements for the design,
fabrication, assembly,
inspection, testing, packing,
installation, commissioning
and documentation for use
on an offshore facility.

Baseline Standard

This specification will be based on
ISO 13707.

The baseline spec will be
determined by the
workgroup after a gap
analysis and risk assessment
has been performed

1. Request for design specs
(owner/operator, shipyard,
engineering company and class)
2. Identify Industry
Standard/Regulations

Scope The scope of this specification The intent of selection of
includes reciprocating compressors | scope is to include all
and their drivers used in the aspect of the equipment
petroleum and natural gas industries | such as: design, fabrication,
with either lubricated or non- assembly, inspection,
lubricated cylinders. Also included testing, packing,
are aftercoolers, controls, installation, commissioning
instrumentation, intercoolers, and documentation.
lubricating systems, pulsation
suppression devices and other
auxiliary equipment.

Standardization The methodology for standardization | N/A

Methodology Process followed is:
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3. Perform gap analysis & Identify
the gap in spec’s

4. Justify whether Risk analysis
required

5. Perform risk analysis and justify
the specified Equipment Package
should be included in the
harmonized standard

6. Identify common ground for
accepting the spec.

7. Develop a harmonized standard
for the selected equipment

Limitation

The following are not included
within the scope of this
specification:

1. integral gas-engine driven
COMPressors

2. Packaged high-speed separable
engine-driven reciprocating gas
compressors

3. Compressors with single-acting
trunk-type piston that also serve as
crossheads

4. Plant or instrument air
compressors that discharge at gauge
pressure of 131 bar or below.

5. Gas engine

6. steam engine drivers

N/A

Gap Analysis

A Gap analysis will be performed
between various Operator & Owner
Spec to identify the common
requirements.

N/A

Risk Assessment

A Risk assessment will be
performed on the selected equipment
package to identify if the
standardized specification provide
an acceptable level of safety.

N/A

Class Requirement

Applicable Class Requirement for
the Project are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory Requirement
are to be specified by the Purchaser
in the datasheet.

N/A

Normative
References

ISO 7-1, Pipe threads where
pressure-tight joints are made on the
threads — Part 1: Dimensions,

N/A
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Tolerances and Designation.

ISO 261, ISO general-purpose
metric screw threads — General
plan.

ISO 262, ISO general-purpose
metric screw threads — Selected
sizes for screws, bolts and nuts.

ISO 281-1, Rolling bearings —
Dynamic load ratings and rating life
— Part 1: Calculation methods.

ISO 1217, Displacement
compressors — Acceptance tests.
ISO 7005-1, Metallic flanges — Part
1: Steel flanges.

ISO 7005-2, Metallic flanges — Part
2: Cast iron flanges.

ISO 8501-1, Preparation of steel
substrates before application of
paints and related products — Visual
assessment of surfaces cleanliness.
Part 1: Rust grades and preparation
grades of uncoated steel substrates
and of steel substrates after overall
removal of previous coatings.

ISO 10436, Petroleum and natural
gas industries — General-purpose
steam turbines for refinery service.
ISO 10437, Petroleum and natural
gas industries — Special-purpose
steam turbines for refinery service.
ISO 10438-2, Petroleum and natural
gas industries — Lubrication, shaft-
sealing and control-oil systems and
auxiliaries — Part 2: Special-
purpose oil systems.

ISO 10441, Petroleum and natural
gas industries — Flexible couplings
for mechanical power transmission
— Special-purpose applications.
ISO 13691, Gears — High-speed
special-purpose gear units for the
petroleum, chemical and gas
industries.

ISO 13706, Petroleum and natural
gas industries — Air-cooled heat
exchangers.

ISO 14691, Petroleum and natural
gas industries — Flexible couplings
for mechanical power transmission
— General purpose applications.
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ISO 16812, Petroleum and natural
gas industries — Shell and tube heat
exchangers.

IEC 60034-1, Rotating electrical
machines — Part 1: Rating and
performance.

IEC 60079-0, Electrical apparatus
for explosive gas atmospheres —
Part 0: General requirements.

IEC 60529, Degrees of protection
provided by enclosures (IP codes).
IEC 60848, Preparation of function
charts for control systems.

ANSII) B 1.20.1, Pipe Threads,
General Purpose (Inch).

ANSI B 16.5, Pipe Flanges and
Flanged Fittings.

ANSI B 31.3, Process Piping.
API2) RP 520/1, Sizing, Selection
and Installation of Pressure
Relieving Devices in Refineries —
Part 1: Sizing and selection.

API RP 520/2, Sizing, Selection and
Installation of Pressure Relieving
Devices in Refineries — Part 2:
Installation.

API Std 526, Flanged Steel Pressure
Relief Valves.

API Std 614, Lubrication, Shaft
Sealing and Control Oil Systems
And Auxiliaries For Petroleum,
Chemical and Gas Industry Service.
API Std 670, Vibration, Axial-
Position, and Bearing-Temperature
Monitoring Systems.

ASME3), Boiler and Pressure Vessel
Code 1998.

ASTM4) A 106, Standard
Specification for Seamless Carbon
Steel Pipe for High-Temperature
Service.

ASTM A 193M, Standard
Specification for Alloy-Steel and
Stainless Steel Bolting Materials for
High-Temperature Service.

ASTM A 194M, Standard
Specification for Carbon and Alloy
Steel Nuts for Bolts for High-
Pressure or High-Temperature
Service or Both.
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ASTM A 216M, Standard
Specification for Steel Castings,
Carbon, Suitable for Fusion
Welding, for High-Temperature
Service.

ASTM A 247, Standard Test Method
for Evaluating the Microstructure of
Graphite in Iron Castings.

ASTM A 269, Standard
Specification for Seamless and
Welded Austenitic Stainless Steel
Tubing for General Service.

ASTM A 278M, Standard
Specification for Gray Iron Castings
for Pressure-Containing Parts for
Temperatures Up to 650°F.

ASTM A 307, Standard
Specification for Carbon Steel Bolts
and Studs, 60 000 PSI Tensile
Strength.

ASTM A 312M, Standard
Specification for Seamless and
Welded Austenitic Stainless Steel
Pipes.

ASTM A 320M, Standard
Specification for Alloy Steel Bolting
Materials for Low-Temperature
Service.

ASTM A 388M, Standard Practice
for Ultrasonic Examination of Heavy
Steel Forgings.

ASTM A 395M, Standard
Specification for Ferritic Ductile
Iron Pressure-Retaining Castings for
Use at Elevated Temperatures.
ASTM A 503, Standard
Specification for Ultrasonic
Examination of Large Forged
Crankshafts.

ASTM A 536, Standard
Specification for Ductile Iron
Castings.

ASTM A 668, Standard
Specification for Steel Forgings,
Carbon and Alloy, for General
Industrial Use.

ASTM E 94, Standard Guide for
Radiographic Testing.

ASTM E 125, Standard Reference
Photographs for Magnetic Particle
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Indications on Ferrous Castings.
ASTM E 142, Standard Method for
Controlling Quality of Radiographic
Testing.

ASTM E 709, Standard Guide for
Magnetic Particle Examination.

Application

High Pressure Process Hydrocarbon

N/A

Impact on Design
and Manufacturing

Provides baseline requirements for
the designing and manufacturing of
gas compressor packages.

The baseline requirements
will be verified with the
vendors for existing
practices and cost benefit
analysis.

Inspection and
testing

Provides baseline requirement for
inspection, testing and packaging for
gas compressor packages.

The vendors will be
contacted for feedback on
existing practices and
practicality of the specified
requirements.

Installation and The procedures of installation and N/A
commissioning commissioning onboard shall be

developed and mutually agreed upon

by the purchaser and the Vendor.
Impact of Global reach and standard N/A
standardization on harmonized spec for worldwide use.
stakeholders Reduction of custom made orders,

vendors can offer standard packages
at cost benefit.

Reduction of documentation
requirement for vendors.

Cost benefit for purchaser.
Identification of Key Class and
Regulatory requirements in the
appendix.
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Procedure

Criteria

Process

Equipment Selection

A distributed control system
(DCS) is a digital automated
industrial control system
(ICS) that uses
geographically distributed
control loops throughout a
factory, machine or control
area. Unlike a centralized
control system that operates
all machines, a DCS allows
each section of a machine to
have its own dedicated
controller that runs the
operation. A DCS has
several local controllers
located throughout the area
that are connected by a high-
speed communication
network. While each
controller works
autonomously, there is
central supervisory control
run by an operator.

Process oriented control
system

Baseline Standard

IEC 61131 and IEC 61499,
IEC/TS 62443-1-1

N/A

Scope

To give the standard
guidelines for PIMS system

Especially for:

a) Safety

b) Risk model

¢) Design and software
d) Inspection and testing

DCS includes both software
and hardware elements.
Installation costs are
minimized by the simplicity
of local installation with
most controllers. Reliability
is improved by onsite, low-
latency automated control;

Decision criteria for
selection

1. Standardize the
substantial system

2. Standardize stronger
analytical capability

3. Standardizing good
conceptual model of failures

4. Standardizing robust
system

5. Standardizing the rules
and guidance on risk factors
and risk modeling—to fix
known problems that are
undermining effective
safety decisions by
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human oversight is enabled
for central control functions
and remote control options.
Individual processes have
their own controllers with
separate CPUs, so other
processes can continue in an
individual failure situation,
unlike a central controller
system.

Subcomponents

A DCS combines the
following into a single
automated system: human
machine interface (HMI),
logic solvers, historian,
common database, alarm
management, and a common
engineering suite.

operators.

6. Re-shaping the inspection
program to adapt to the
special challenges in
performance-based
regulation.

7. Expanding the accident
investigations program

8. Developing a system for
managing change—
grounded in credible
analysis, testable
assumptions, and broad
input; and with evaluation
built into program design.

Standardization
Methodology

The methodology for
standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and
class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis &
Identify the gap in spec’s
4. Justify whether Risk
analysis required

5. Perform risk analysis and
justify the specified
Equipment Package should
be included in the
harmonized standard

6. Identify common ground
for accepting the spec.

7. Develop a harmonized
standard for the selected
equipment

N/A

Limitation

Increased software
development cost, more
complex failure diagnosis
and dependence on

N/A
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communication technology.

Gap Analysis

Gap analysis needs to be
developed

N/A

Risk Assessment

e Risk assessment
failure, and incident
data in evaluating
their risk models

e FMEA/FMECA

N/A

Class Requirement

Applicable Class
Requirement for the Project
are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory
Requirement are to be
specified by the Purchaser in
the datasheet.

N/A

Normative References

I[EC 1131-3

API RP 16E : Recommended
Practice for Design of
Control Systems

API16D

IEEE SA - 1865 -
Specifications for
Maintenance and Testing

of ...

N/A

Application

offshore

N/A

Impact on Design and
Manufacturing

Robust and sustainable
design

N/A

Inspection and testing

To be checked

N/A

Installation and
commissioning

Inspection and test plan to be
submitted

N/A

Impact of standardization on
stakeholders

e Cost efficient

e Better operation
efficiency

e Better Maintenance
procedure

N/A
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Procedure

Criteria

Process

Equipment Selection

SCADA systems are used to
control dispersed assets
where centralized data
acquisition is as important as
control.

SCADA systems integrate
data acquisition systems with
data transmission systems
and HMI software to provide
a centralized monitoring and
control system for numerous
process inputs and outputs.
SCADA systems are
designed to collect field
information, transfer it to a
central computer facility, and
display the information to
the operator graphically or
textually, thereby allowing
the operator to monitor or
control an entire system from
a central location in near real
time. It uses the Remote
Terminal Units (RTUs)
and/or PLCs.

DCS and SCADA are
monitoring and control
mechanisms in industrial
installations, they

have different goals.

e DCS is process
oriented, whereas
SCADA is data-
gathering oriented.
DCS emphasizes
more on control of
the process and it
also consists of
supervisory control
level. SCADA
concentrates more
on acquisition
process data

e DCS employs a
closed loop control
at process control
station and at remote
terminal units. But
in case of

e SCADA there is no
such closed loop
control.

e SCADA maintains a
database to log the
parameter values
which can be further
retrieved for
operator display and
this makes the
SCADA to present
the last recorded
values

Baseline Standard

IEC 61131 and IEC 61499,
IEC/TS 62443-1-1

N/A

Scope

To give the standard
guidelines for PIMS system

Especially for:

Decision criteria for
selection

1. Standardize the

— 219 —




a) Safety

b) Risk model

¢) Design and software
d) Inspection and testing

DCS includes both software
and hardware elements.
Installation costs are
minimized by the simplicity
of local installation with
most controllers. Reliability
is improved by onsite, low-
latency automated control;
human oversight is enabled
for central control functions
and remote control options.
Individual processes have
their own controllers with
separate CPUs, so other
processes can continue in an
individual failure situation,
unlike a central controller
system.

substantial system

2. Standardize stronger
analytical capability

3. Standardizing good
conceptual model of failures

4. Standardizing robust
system

5. Standardizing the rules
and guidance on risk factors
and risk modeling—to fix
known problems that are
undermining effective
safety decisions by
operators.

6. Re-shaping the inspection
program to adapt to the
special challenges in
performance-based
regulation.

7. Expanding the accident
investigations program

8. Developing a system for
managing change—
grounded in credible
analysis, testable
assumptions, and broad
input; and with evaluation
built into program design.

Standardization
Methodology

The methodology for
standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and
class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis &
Identify the gap in spec’s
4. Justify whether Risk
analysis required

5. Perform risk analysis and
justify the specified
Equipment Package should

N/A
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be included in the
harmonized standard

6. Identify common ground
for accepting the spec.

7. Develop a harmonized
standard for the selected
equipment

Limitation

Point-to-point is functionally
the simplest type; however, it
is expensive because of the
individual channels needed
for each connection. In a
series configuration, the
number of channels used is
reduced; however, channel
sharing has an impact on the
efficiency and complexity of
SCADA operations.

Second issue is on
cybersecurity of SCADA
data networks. SCADA and
industrial protocols, such as
Modbus/TCP, EtherNet/IP,
IEC 61850, ICCP and
DNP315, are critical for
communications to most
control devices.
Unfortunately, many of these
protocols were designed
without security built

N/A

Gap Analysis

Gap analysis needs to be
developed

N/A

Risk Assessment

e Risk assessment
failure, and incident
data in evaluating
their risk models

e FMEA/FMECA

N/A

Class Requirement

Applicable Class
Requirement for the Project
are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory
Requirement are to be
specified by the Purchaser in
the datasheet.

N/A
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Normative References

e NIST National
Institute of Standards

and Technology
e NSTB National

SCADA Testbed
e ISO 16484-

2:2004(en), Building
automation and
control systems

e IEC1131-3
e APIRP 16E:
Recommended

Practice for Design of
Control Systems

e APII6D

e IEEE SA - 1865 -
Specifications for
Maintenance and
Testing of ...

o [SO 16484-
2:2004(en), Building
automation and
control systems

e ISO 11064-
1:2000(en),
Ergonomic design of
control centers

e NEMA ICS 1-
Industrial Control
and Systems: General

N/A

Requirements

Application offshore N/A
Impact on Design and Robust and sustainable N/A
Manufacturing design

Inspection and testing To be checked N/A
Installation and Inspection and test plan to be | N/A
commissioning submitted

Impact of standardization on e Cost efficient N/A

stakeholders

e Better operation
efficiency

e Better Maintenance
procedure
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Procedure

Criteria

Process

Equipment Selection

Safety instrumentation
systems helps in risk
reduction and incident
prevention. A safety
instrumented system (SIS)
takes automated action to
keep a plant in a safe state,
or to put it into a safe state,
when abnormal conditions
are present. The SIS may
implement a single function
or multiple functions to
protect against various
process hazards in your
plant.

Layer of Protection
Analysis of high hazard
scenarios, we often rely on a
diversity of protections
including instrumented and
non-instrumented
safeguards

Baseline Standard

API 14C standard
ISA84/IEC1508
IEC 61508

N/A

Scope

To give the standard
guidelines for PIMS system

Especially for:

a) Safety

b) Risk model

¢) Design and software
d) Inspection and testing

Safety instrumented system.
A safety instrumented
system (SIS) consists of an
engineered set of hardware
and software controls which
are especially used on
critical process systems.

Decision criteria for
selection

1. Standardize the
substantial system

2. Standardize stronger
analytical capability

3. Standardizing good
conceptual model of failures

4. Standardizing robust
system

5. Standardizing the rules
and guidance on risk factors
and risk modeling—to fix
known problems that are
undermining effective
safety decisions by
operators.

6. Re-shaping the inspection
program to adapt to the
special challenges in
performance-based
regulation.

7. Expanding the accident
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investigations program

8. Developing a system for
managing change—
grounded in credible
analysis, testable
assumptions, and broad
input; and with evaluation
built into program design.

Standardization
Methodology

The methodology for
standardization Process
followed is:

1. Request for design specs
(owner/operator, shipyard,
engineering company and
class)

2. Identify Industry
Standard/Regulations

3. Perform gap analysis &
Identify the gap in spec’s
4. Justify whether Risk
analysis required

5. Perform risk analysis and
justify the specified
Equipment Package should
be included in the
harmonized standard

6. Identify common ground
for accepting the spec.

7. Develop a harmonized
standard for the selected
equipment

N/A

Limitation

Logic solver issues, Limited
trip action and reduced
vulnerability to a single
failure compared to a 1001
architecture.

N/A

Gap Analysis

Gap analysis needs to be
developed

N/A

Risk Assessment

e Risk assessment
failure, and incident
data in evaluating
their risk models

e FMEA/FMECA

e Hazards and

N/A
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Operability Studies
(HAZOQOP) and Layer
of Protection
Analysis (LOPA)

Class Requirement

Applicable Class
Requirement for the Project
are to be specified by the
Purchaser in the datasheet.

N/A

Regulatory Impact

Applicable Regulatory
Requirement are to be
specified by the Purchaser in
the datasheet.

N/A

Normative References

I[EC 1131-3

API RP 16E : Recommended
Practice for Design of
Control Systems

API16D

IEEE SA - 1865 -
Specifications for
Maintenance and Testing

of ...

N/A

Application

offshore

N/A

Impact on Design and
Manufacturing

Robust and sustainable
design

N/A

Inspection and testing

To be checked

N/A

Installation and
commissioning

Inspection and test plan to be
submitted

N/A

Impact of standardization on
stakeholders

e Cost efficient
e Better operation

efficiency
e Better Maintenance
procedure
Perpetual benefits that

last for the life of the system
include less maintenance,
faster testing, easier
documentation of the safety
management

reports and modular
replacement strategies

N/A
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Procedure

Criteria

Process

Equipment Selection

The goal of Pipeline
Integrity Management (PIM)
for gas transport pipelines is
to ensure operations with as
little damage and
environmental impact as
possible while still being
economic.

The installation of high-
pressure gas pipelines
follows applicable
construction norms and
relevant DVGW worksheets
in order to ensure the
integrity of the line during
installation. During pipeline
operation, maintenance is of
essential importance for the
sustaining technical
integrity

Baseline Standard

ASME B318S, ANSI/API
RP 1173

N/A

Scope

To give the standard
guidelines for PIMS system

Especially for:

a) Safety

b) Risk model

c¢) Design and software

d) Inspection and testing

Decision criteria for
selection

1. Standardize the
substantial system rules and
the inspection and
enforcement processes in a
way that more clearly
considers how the program
influences behavior.

2. Standardize stronger
analytical capability

3. Standardizing good
conceptual model of
failures—to underpin data
collection, inspection,
investigations,

4. Standardizing robust
system

5. Standardizing the rules
and guidance on risk factors
and risk modeling—to fix
known problems that are
undermining effective
safety decisions by
operators.

6. Re-shaping the inspection
program to adapt to the
special challenges in
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performance-based
regulation.

7. Expanding the accident
investigations program

8. Developing a system for
managing change—
grounded in credible
analysis, testable
assumptions, and broad
input; and with evaluation
built into program design.

Standardization
Methodology

* The scope of work included
the implementation of an
integrated software

solution including:

1. Pipeline Integrity
Management System
(including Asset
Management,

Risk Assessment, Inspection
Planning, Defect
Assessment, Data

Alignment, etc.)

2. Integration with external
software currently present at

client site.

3. Software and Manuals 4.
4. Data Integration and
Analysis (including GAP
analysis)

N/A

Limitation

Time-dependent anomalies
such as internal corrosion,
external corrosion, or stress
corrosion cracking.

Piping cracking is
evaluated, an analysis
utilizing appropriate
assumptions about rates
shall be used to assure that
the defect will not attain
critical dimensions prior to
the scheduled repair or next
inspection. It all depend on
pressure and loading of

pipes.
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Gap Analysis

Gap analysis needs to be
developed

N/A

Risk Assessment

e Risk assessment for
leak, failure, and
incident data in
evaluating their risk
models

e Pipe stress analysis

e Corrosion evaluation

e Hazardous liquid and
gas transmission
pipelines identify the
target problem

N/A

Class Requirement

ABS group Guidelines for
Implementing Process Safety
Management, 2™ edition

N/A

Regulatory Impact

Regulations of DVGW1,
European regulations2,
PHMSA, Planning and
Informed Pipeline Alliance,
BSEE, USCG

N/A

Normative References

e 49 CFR Part 195
Pipeline Safety:
Pipeline Integrity
Management in High
Consequence Areas
(Hazardous Liquid
Operators with 500 or
More Miles of
Pipeline), Final Rule

e API Standard 1160 —
Managing System
Integrity for
Hazardous Liquid
Pipelines

e ASME B31.8S
Managing System
Integrity of Gas
Pipelines — American
Society of
Mechanical
Engineers

e [ISO/IEC 31010: Risk
Management — Risk
Assessment
Techniques,

N/A
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International
Organization for
Standardization

Application Onshore and offshore N/A
Impact on Design and Robust and sustainable N/A
Manufacturing design
Inspection and testing To be checked N/A
Installation and Inspection and test plan to be | N/A
commissioning submitted
Impact of standardization on e Global reach and N/A
stakeholders strong product focus
e Early Diagnosis of
the pipelines
e Better alarm system
and immediate repair
plan
CMC il : 75V U FEMHBEREE
Procedure Criteria Process
Equipment Selection The CMC offers passive To apply a constant tension

heave compensation for the
drill string. Aiming to keep a
constant load on the bit
while drilling.

The CMC is mounted on top
of the derrick crown beams.
CMC:s are used on
conventional derrick/draw
work vessels.

to the drill string and
compensate for any rig
movement. Correct weight
on bit (tension in drill
string) is extremely
important to maintain
efficient drilling and long
drill bit life. The CMC is
installed on top of the
derrick. They all comprises
of a pair of vertically
mounted hydraulic cylinders
whose function is to convert
load to hydraulic pressure.
The piston rods are attached
directly to the crown block.

Since the crown block will
move in relation to the
derrick, some form of length
compensation is required for
the drill line. This is
obtained by guide sheave
and pivoted arms, or
through our new Eccenter
Hub.
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Baseline Standard

API 8C, PSL1 and
supplementary requirements
of SR-3 and SR-5 for the
sheaves and bearings, and
API 4F for the structure and
crown block assembly.

N/A

Scope To give the standard Decision criteria for
guidelines for CMC control | selection

system

E ially for:

specially fot Improved WOB
a) Safety performance
b) Risk model m Light-weight design with
) 1 ter of ity (COG
¢) Design and software ow center of gravity ( )
. : m Modular design simplifies

d) Inspection and testing component handling

FocuS} ng on Dynaml(; m Fully-assembled and

capacity, static capacity, tested for easy installation

cylinder stroke, working ch
e and commissioning
pressure, Drill line diameter,

AHC capacity. m Optimal geometry of the
compensator minimizes wire
wear and tear
m Easy and safe access for
optimized maintenance with
increased uptime

Standardization *Following the general Importance of
Methodology overview guidelines for Standardization
Standardizati e . .
andardization This simplifies installation
considerably, as it
eliminates the need to
assemble various
components on the rig. The
modular design also
simplifies component
handling and keeps your
operational costs at a
minimum.
Limitation Installation difficulties N/A
encountered which needs to
be standardized
Gap Analysis Gap analysis needs to be N/A
developed
Risk Assessment -Shock absorption Floating rigs / MODUs
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-Overload protection
-Quick-lift protection

-Sub-sea retrieval

(mobile offshore drilling
units) utilise a drill string
compensation system to
provide rig heave
compensation. These
systems can lock-up or fail,
and when this occurs during
locked-to-bottom operations
the consequences can be
severe due to the potential to
catastrophically damage the
workstring in either
compression or tension as
the rig heaves without
compensation. The
consequence is further
elevated by the fact that
hydrocarbons will often be
flowing through the work
string during these
operations. These potential
consequences result in the
classification of this hazard
as a major accident event if
it was to occur.

Class Requirement ABS group to be checked N/A
Regulatory Impact SHMS, OSHA N/A
Normative References API, IEC N/A
Application offshore N/A
Impact on Design and Robust and sustainable N/A
Manufacturing design

Inspection and testing To be checked N/A
Installation and Inspection and test plan to N/A
commissioning be submitted

Impact of standardization on e Cost and operational | N/A

stakeholders

efficiency
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Procedure

Criteria

Process

Equipment Selection

Anti-collision system: The
machines have position
measurement capabilities in
all moving axis via sensors
that pass to the ACS to
dynamically monitor the
coordinates and calculate
machine exclusion zones.
The ACS can then stop the
machines automatically
before a potential collision
occurs if it senses a zone
clash. This system will
prevent downtime and safety
hazards by deflecting all the
possible near accidents that
could occur on the drillfloor.

Available for
machinery in the
following zones:

Main well

Aux well

Offline stand
building area

Off drillfloor setback
area

Baseline Standard

API

N/A

Scope

To give the standard
guidelines for Anti-collision
control system

Especially for:

a) Safety

b) Risk model

c¢) Design and software
d) Inspection and testing

Focus on *Networking and
communication to the crane
controllers

*Collision avoidance
software

*Override functionality

N/A

Standardization
Methodology

*Following the general
overview guidelines for
Standardization

Focus of standardization is
to check the functionality of
the system and verify.

N/A
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Limitation N/A

Gap Analysis Gap analysis needs to be N/A
developed

Risk Assessment - N/A

Class Requirement ABS rule requirements N/A

Regulatory Impact UK HSE, PFEER, SOLAS, | N/A
OSHA

Normative References APIL IEC N/A

Application offshore N/A

Impact on Design and Robust and sustainable N/A

Manufacturing design

Inspection and testing To be checked N/A

Installation and Inspection and test plan to N/A

commissioning be submitted

Impact of standardization on e Cost and operational | N/A

stakeholders

efficiency
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Procedure

Criteria

Process

Equipment Selection

Real-time data acquisition,
historical trending, flexible
alarm capabilities and
mechanisms for storing
drilling parameters for post-
project analysis. This system
sets the industry standard for
high-technology interface
between downhole sensors,
high capacity processing

N/A

Baseline Standard

API and IEC

N/A

Scope

Hardware included:

e Sdi PLC and Remote
Input/Output cabinets

e Sensor package may
include sensors to

measure
e Standpipe pressure
sensor
e Trip Tank

Level/volume sensor,

e Stripping tank level
sensor,

e Mud Pit
Level/Volume
sensor,

e Mud Return Flow
sensor, Flow paddle

e Mud Temperature
in/out sensor, Clamp-
on

e Mud density in
sensor, Radioactive
Clamp-on

e Mud Pit Density
sensor, 2 X PT

e Tong torque sensor

e Cement pressure
monitoring in Sdi

e Choke&kill pressure
monitoring in Sdi

e Alarm Horn

N/A
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e Alarm Horn/Light in
Mud Pit Area
Software included:

e HMI displays for
Drilling, Tripping,
Volume control and
Setup functionality

e Sdi Alarm system

e Trending
functionality for
drilling data

Standardization API, IEC, ABS ISQM N/A
Methodology
Limitation control system for managing, | N/A

controlling and monitoring

rig floor equipment in a safe

and efficient manner hence a

back up power is most

appropriate.
Gap Analysis To be developed N/A
Risk Assessment more expensive, and with the | N/A

risk of cuttings is not

properly handled, oil based

mud can be a possible hazard
Class Requirement To be checked N/A
Regulatory Impact To be checked N/A
Normative References API, IEC, N/A
Application Drilling control system N/A
Impact on Design and N/A
Manufacturing
Inspection and testing To be checked N/A
Installation and To be checked N/A
commissioning
Impact of standardization on | Cost and operational N/A

stakeholders

efficiency
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Procedure

Criteria

Process

Equipment Selection

Drilling fluid is used to aid
the drilling of boreholes into
the earth. Often used while
drilling oil and natural gas
wells and on exploration
drilling rigs, drilling fluids
are also used for much
simpler boreholes, such as
water wells. Liquid drilling
fluid is often called drilling
mud. The three main
categories of drilling fluids
are water-based muds
(which can be dispersed and
non-dispersed), non-
aqueous muds, usually
called oil-based mud, and
gaseous drilling fluid, in
which a wide range of gases
can be used.

The mud control system
includes

e Bulk storage and
transfer system

e Mud additive system

e Mud circulation and
storage

e Solid control
equipment

e Mud real time
monitoring system

Baseline Standard

API, IEC 60079-10-1,
ATEX, IECEx.

N/A

Scope

The scope of mud control
system requirements

-hardware

-network

-voltage and power
-design temperature
-controller

-Control panel

-Ex equipment
classifications

Mud control system for
control and monitoring of
mud mixing, mud transfer
and bulk transfer.

* User friendly HMI system
to ensure fast and safe
operations.

* Remote control of
equipment and systems.

* Fully automated mode

* Control and monitoring of
mud storage systems

* Interface to rig systems.

* PLC panels, Remote IO
panels (safe or hazardous
area), LCP panels and VFD
panels.

* Reporting, trending and
logging of data
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* MCC

Standardization Overview of standard N/A
Methodology methodology will be
followed
Limitation -drilling fluids can be N/A
recycled so as to be reused
- efficient separation of
drilled rock particles from
fluids and a reduction in the
volumes of mud lost
- the possibility of well-bore
instability
Gap Analysis Gap analysis to be N/A
developed
Risk Assessment N/A
Class Requirement To be checked N/A
Regulatory Impact Code of federal regulations, | N/A
Natural gas regulatory
system
Normative References IEC 60079-10-1 N/A
Application Offshore N/A
Impact on Design and Uniform design N/A
Manufacturing
Inspection and testing To be checked N/A
Installation and To be checked N/A
commissioning
Impact of standardization on | Improve cost, and operation | N/A

stakeholders

efficiency
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Procedure

Criteria

Process

Equipment Selection

A draw-works is the
primary hoisting machinery
that is a component of a
rotary drilling rig. Its main
function is to provide a
means of raising and
lowering the traveling
blocks. The wire-rope
drilling line winds on the
drawworks drum and
extends to the crown block
and traveling blocks,
allowing the drill string to
be moved up and down as
the drum turns

Modern draw-works consists
of five main parts: the drum,
the motor(s), the reduction
gear, the brake, and the
auxiliary brake. The motors
can be AC or DC-motors, or
the draw-works may be
connected directly to diesel
engines using metal chain-
like belts. The number of
gears could be one, two or
three speed combinations.

Baseline Standard

API standards; ACGIH
TLVs; ANSI standards;
NEC, IEC, IEEE-45, API
500, and NEMA standards

N/A

Scope

Draw-work control system
scope

-Rating input power
-Maximum fastline pull
-Drill line dia

-Drum size

-Gear speed

-Main & Auxiliary brake
-Outline size

-weight

N/A

Standardization
Methodology

Overview guidelines as
given

N/A

Limitation

Drill Floor Protection
Protecting the floor has
always been difficult
because block speed must
be continually monitored
and controlled to prevent the
drawworks brakes.

N/A

Gap Analysis

Gap analysis to be

N/A
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developed

Risk Assessment Risk analysis to be N/A
developed
Class Requirement To be checked N/A
Regulatory Impact Code of federal regulations, | N/A
Natural gas regulatory
system
Normative References To be checked N/A
Application Offshore N/A
Impact on Design and Uniform design N/A
Manufacturing
Inspection and testing To be checked N/A
Installation and To be checked N/A
commissioning
Impact of standardization on | Improve cost, and operation | N/A

stakeholders

efficiency
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Category

Equipment

Baseline Standard

Well Control System

Blowout Preventer System
and Equipment,

Lower Marine Riser Package,

Choke & Kill System and
Equipment,

Diverter System and
Equipment,

Marine Drilling Riser
System, and

Auxiliary Well Control
Equipment.

API 16A
API 16A
API 16C
API 64

API 16F

Derrick Systems

Conductor Tensioning
System

Drill String Compensation
System

Derricks/Mast
Hoisting Equipment

Riser Running Equipment

API 4F
API 8C
API 16F

Drilling Fluid Conditioning
Systems

Bulk Storage and Transfer
System

Mud Return (Conditioning)
System

Well Circulation System (HP
& LP)

Pipe/Tubular Handling
Systems

Lifting Equipment
Handling Equipment
Rotary Equipment

Miscellaneous Equipment
(e.g., power slips, tongs,
catwalk, mechanical
mousehole and any other
handling devices used to aid
in the transfer of drilling
tubulars and marine drilling
riser between the rotary table
and storage areas).

API2C
API 7K
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Subsea Production System/
Equipment

Wellhead, Tree and Tubing
Hanger

Flowline, Jumper and Riser
HIPPS

Manifold/PLET/PLEM and
Template

Injection and Service Systems
Umbilical/Flying Lead
Electrical System

Control and Monitoring
System

Capping Stack
Flow Meter

Remotely Operated Vehicle
(ROV)/Remotely Operated
Tool (ROT) Interfaces

Foundation

Subsea Protection Structure

API 17 Series as applicable)
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(IMO HIHIl, ABS BRI, KERHURHA G &1r)

1 Carbon Steel Pipe:

ASTM A106-14, Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service

ASTM A333-13, Standard Specification for Seamless and Welded Steel Pipe for Low-
Temperature Service and Other Applications with Required Notch Toughness

ASTM A671-14, Standard Specification for Electric-Fusion-Welded Steel Pipe for
Atmospheric and Lower Temperatures

ASTM A672-14, Standard Specification for Electric-Fusion-Welded Steel Pipe for High-
Pressure Service at Moderate Temperatures

ASTM A516-10, Standard Specification for Pressure Vessel Plates, Carbon Steel, for
Moderate- and Lower-Temperature Service

ASME B31.3-2014, Process Piping

API 5L, 45 edition, Specification for Line Pipe

ABS, Rules for Materials and Welding, 2015

NORSOK M-630, Edition 6 Material data sheets and element data sheets for piping

NACE MRO0175, Petroleum and natural gas industries - Materials for use in H2S-containing
environments in oil and gas production

2 Duplex Pipe:

ASTM A790-14A, Standard Specification for Seamless and Welded Ferritic/Austenitic
Stainless Steel Pipe

ASTM A928-14, Standard Specification for Ferritic/Austenitic (Duplex) Stainless Steel Pipe
Electric Fusion Welded with Addition of Filler Metal

ASTM A999-14, Standard Specification for General Requirements for Alloy and Stainless
Steel Pipe

ASME B31.3-2014, Process Piping
ABS Rules, Rules for Materials and Welding, 2015
NORSOK M-630, Edition 6, Material data sheets and element data sheets for piping

NACE MRO0175, Petroleum and natural gas industries - Materials for use in H2S-containing
environments in oil and gas production
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3 Electrical and Instrumentation:

NEMA VE1l: National Electrical Manufacturers Association (partnered with CSA)
Standard for Metal Cable Tray Systems, 2009.

IEC 61537: International Electro technical Contractors Standard for Cable Tray
Systems and Cable Ladder Systems for Cable Management second ed. 2006-2010.

BS EN 61537:2002, IEC 61537:2001 - Cable tray systems and cable ladder system for cable
management.

ASTM B633-13 Standard Specification for Electrodeposited Coatings of Zinc on  Iron and
Steell.

ASTM A 123 — Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.

ASTM A 653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip
Process, Structural (Physical) Quality.

EN 10088-1:1995, Stainless steels. List of stainless steels.

EN 10326:2004, continuously hot-dip coated strip and sheet of structural steels — Technical
delivery conditions.

EN 10327:2004, continuously hot-dip coated strip and sheet of low carbon steels for cold
forming - Technical delivery conditions.

ABS Steel Vessel Rules (2014) 1-1-4/7.7, 1-1-Apendix 3 & 4, 4-8-4/21.9.

ABS Offshore Support Vessels (2014) 1-1-4/7.7, 1-1-Appendix 3 & 4, 4-8-4/21.9.

ABS Mobile Offshore Drilling Units (2014) 1-1-4/9.7, 1-1-Appendix 2 & 3, 4-3-3/5.9.1.
AS/NZ 3000, Electrical Installation (Australia/ New Zealand Wiring Rules).

NEMA VE2: National Electrical Manufacturers Association Standard for Cable Tray
Installation Guidelines NECA/NEMA 105 Recommended Practice for Installing Cable Trays,
2009.

IEC 61892 Mobile & Fixed Offshore Units: Electrical Installations.
NEC, The National Electrical Code 317 and NEC 318 article
NFPA 70: National Fire Protection Association's Standard

IEEE Std 1202, Standard for Flame Testing of Cables for Use in Cable Tray in Industrial
and Commercial Occupancies.

ISO 14713:1999, Protection against corrosion of iron and steel in structures — Zinc and
aluminum coatings — Guidelines

IEC 60204: International Electro technical Contractors Standard for Safety of
Machinery/Electrical Equipment with Machinery

National Electrical Code® (2005) Article 392 (See also NEC® Handbook).

OSHA Fact Sheet - Electrical Safety Hazards of Overloading Standard Cable Trays & 29
CFR 1910.305(2)(3).

IEEE Std 1202, Standard for Flame Testing of Cables for Use in Cable Tray in Industrial
and Commercial Occupancies
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API RP 14F Recommended Practice for Design and Installation of Electrical Systems for
fixed and floating offshore Petroleum Facilities. July 2008

4 Comparison of International Standards for Junction Box:
IEC 60529 Ed. 2.2 b: 2013: Degrees of protection provided by enclosures

IEC 60079-0 Equipment- General Requirements

IEC 60079-7 Equipment protection by Increased Safety “e”

UL 50 Enclosures for Electrical Equipment, Non-Environmental Considerations
IEC 61892 Mobile & Fixed Offshore Units: Electrical Installations

AS/NZS 60079.10.1:2009 Explosive atmospheres - Classification of areas explosive gas
atmospheres

IEC 60204: International Electro technical Contractors Standard for Safety of
Machinery/Electrical Equipment with Machinery

National Electrical Code® (2005) 500 (See also NEC® Handbook)
NORSOK 7010, Electrical, Instrumentation and Telecommunication Installation

AS/NZ Electrical Installation (Australia/ New Zealand Wiring Rules)

5 Inspection:

ISO 19901-3, Petroleum and natural gas industries — Specific requirements for offshore
structures — Part 3: Topside structures, Second edition, 2014

ISO 19902, Petroleum and natural gas industries — Fixed steel offshore structures, First
edition, 2007

NORSOK STANDARD, M-101, Structural steel fabrication, Edition 5, October 2011
NORSOK STANDARD, N-004, Design of steel structures, Rev. 2, October 2004
NORSOK STANDARD, M-120, Material data sheets for structural steel, Rev. 3, Dec. 2000

ABS, RULES FOR BUILDING AND CLASSING, MOBILE OFFSHORE DRILLING UNITS,
PART 3 HULL CONSTRUCTION AND EQUIPMENT, 2015

ABS, RULES FOR BUILDING AND CLASSING, MOBILE OFFSHORE DRILLING UNITS,
PART 7 SURVEYS, 2015

EN ISO 14122-1:2001+A1:2010, Safety of machinery — Permanent means of access to
machinery — Part 1:Choice of a fixed means of access between two levels, April 2010

EN ISO 14122-2:2001+A1:2010, Safety of machinery — Permanent means of access to
machinery — Part 2:Working platforms and walkways, April 2010

EN ISO 14122-3:2001+A1:2010, Safety of machinery — Permanent means of access to
machinery — Part 3:Stairs, stepladders and guard-rails, April 2010

EN ISO 14122-4:2004+A1:2010, Safety of machinery — Permanent means of access to
machinery — Part 4:Fixed ladders, April 2010

NORSOK STANDARD, S-002, Working environment, Rev. 4, August 2004
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NORSOK STANDARD, C-002, Architectural components and equipment, Edition 3, June
2006

ANSI/ASSE A1264.1-2007, Safety Requirements for Workplace Walking/Working Surfaces
and Their Access; Workplace, Floor, Wall and Roof Openings; Stairs and Guardrails
Systems

ANSI A14.3-2008, Ladders — Fixed — Safety requirements, 2000

AS 1657-2013, Fixed platforms, walkways, stairways and ladders — design, construction and
installation, 2013

BS 4592-1:2006, Industrial type flooring and stair treads — Part 1: Metal open bar gratings
— Specification, December 2006

NORSOK STANDARD, R-002, Lifting equipment, Edition 2, 2011

EN 1991-3, Actions on structures — Part 3: Actions induced by cranes and machinery, July
2006

EN 1993-6, Design of steel structures — Part 6: Crane supporting structures, April 2007

6 Welding Procedure:
AWS D1.1, Structural Welding Code — Steel, 2008

IACS UR W, Requirements concerning MATERIALS AND WELDING, 2015

BS EN ISO 15614-1, Specification and qualification of welding procedures for metallic
materials — welding procedure test — Part 1 Arc and gas welding of steels and arc welding of
nickel and nickel alloys, 2004

ISO/TR 15608. Welding — Guidelines for a metallic material grouping system, 2000
ABS, RULES FOR MATERIALS AND WELDING, PART 2, 2015

ABS, RULES FOR BUILDING AND CLASSING, MOBILE OFFSHORE DRILLING UNITS,
PART 3 HULL CONSTRUCTION AND EQUIPMENT, 2015

ABS, RULES FOR BUILDING AND CLASSING, FLOATING PRODUCTION
INSTALLATIONS, 2015

DNVGL-0S-C401, Fabrication and Testing of Offshore Structures, July 2015
DNVGL-0OS-B101, Metallic materials, July 2015

ASME, Boiler & Pressure Vessel Code, SECTION IX QUALIFICATION STANDARD FOR
WELDING AND BRAZING PROCEDURES, WELDERS, BRAZERS, AND WELDING AND
BRAZING OPERATORS, July 1, 2015

NORSOK STANDARD, M-101, Structural steel fabrication, Edition 5, October 2011

7 Instrument Air Compressor:

ISO 10440-2:2001 Rotary Type Positive Displacement Compressors for Petroleum,
Petrochemical and Natural Gas Industries, Part 2: Packaged Air Compressors (Oil-Free).

ISO 10440-2 Rotary Type Positive Displacement Compressors for Petroleum, Petrochemical
and Natural Gas Industries, Part 2: Packaged Air Compressors (Oil-Free)
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ISO 1328 cylindrical gears — ISO system of flank tolerance classification
ISO 1217 Displacement Compressors - Acceptance tests

ISO 8573 Compressed Air-Part 1: Contaminants and Purity Classes and Part 2 to Part 9 for
Test Methods

ISO 1328-2 Cylindrical Gears - ISO System of Accuracy - Part 2: Definitions and allowable
values of deviations relevant to radial composite deviations and runout information

ISO 5011 Inlet air cleaning equipment for internal combustion engines and compressors --
Performance testing

ISO 6336 Calculation of Load Capacity of Spur and Helical Gears

ISO 10441 Petroleum and Natural Gas Industries - Flexible couplings for mechanical power
transmission - special purpose applications

ISO 281 Rolling Bearings - Dynamic load ratings and rating life
ISO 7005-1 Metallic flanges - Part 1: Steel flanges

ISO 9329-2 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part
2: Unalloyed and alloyed steels with specified elevated temperature properties

ISO 9329-4 Seamless steel tubes for pressure purposes - Technical delivery conditions - Part
4: Austenitic stainless steels

ISO 2151 Acoustics Noise test code for compressors and vacuum pumps engineering method

ISO 9614-2 Acoustics - Determination of sound power levels of noise sources using sound
Intensity - Part 2: Measurement by scanning

ISO 1940 Mechanical vibration -- Balance quality requirements for rotors in a constant
(rigid) state.

ISO 1996-2 Acoustic — Description, measurement and assessment of environmental noise —
Part 2: Determination of environmental noise levels

EN 13445 Unfired Pressure Vessels

EN 13480 Metallic Industrial Piping
ASME Boiler and Pressure Vessel Code

ASME B31.3 Process Piping

ASME B16.5 Pipe Flanges and Flanged Fittings
IEC 60034 Rotating Electrical Machines

IEC 60092 Electrical Installations in Ships

IEC 60332-3 Tests on Electrical and Optical Fiber Cables under fire conditions
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IEC 60364 Low-voltage Electrical Installations - Part 5-54: Selection and erection of

electrical equipment - Earthing arrangements and protective conductors
IEC 61672-1 Electro Acoustics - Sound Level Meters — Part 1: Specifications
API STD 541 Form-wound Squirrel-Cage Induction Motors-500 Horsepower and Larger

API STD 547 General-purpose Form-wound Squirrel Cage Induction Motors-185 kW (250
hp) through 2240 kW (3000 hp)

AGMA 6013 Standard for Industrial Enclosed Gear Drives

8 Nitrogen Generator:
ISO 8573-1 Compressed Air-Contaminants and Purity classes

ISO 7005-1:1992 Metallic flanges — Part 1: Steel flanges

ISO 9329-2:1997 Seamless steel tubes for pressure purposes — Technical delivery
conditions — Part 2: Unalloyed and alloyed steels with specified elevated temperature
properties

ISO 9614-2 Acoustics - Determination of sound power levels of noise sources using sound
intensity - Part 2: Measurement by scanning

ISO 9329-4:1997 Seamless steel tubes for pressure purposes — Technical delivery
conditions — Part 4: Austenitic stainless steels

IEC 60092 Electrical Installations in Ships
IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079-14 Explosive atmospheres — Part 14: Electrical installations design, selection
and erection

IEC 60079-17 Explosive atmospheres - Part 17: Electrical installations inspection and
maintenance

TEC 60331 Tests for electric cables under fire conditions — Circuit integrity
IEC 60032 Tests on Electrical & Optical Fiber Cables under fire conditions
EN 13445 Unfired pressure vessels

EN 13480 Metallic Industrial Piping

BS EN ISO 15614-1 Specification and qualification of welding procedures for metallic
materials -Welding procedure test

BS EN ISO 3834 Quality requirements for fusion welding of metallic materials
BS EN ISO 9000 Quality management System

BS EN ISO 9001 Quality Systems

PD 5500 Specification for unfired, fusion welded pressure vessels

ASME IX Welding, Brazing, and Fusing Qualifications
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ASME V Non-Destructive Examination

ASME VIII Boiler and Pressure Vessel Code: Rules for Construction of Pressure Vessels
ASME B16.20 Metallic Gaskets — Ring Joint, Spiral Wound and Jacketed

ASME B16.21 Non-metallic Flat Gaskets for Pipe Flanges

ASME B16.5 Pipe Flanges and Flanged Fittings

ASME B31.3 Process Piping

AWS D1.1 Structural Welding Code+E1:E5

9 Portable Water Generator:

ISO 15748-1:2002 Ships and marine technology - Potable water supply on ships and marine
structures - Part 1: Planning and design

ISO 7-1, Pipe threads where pressure-tight joints are made on the thread — Part 1:
Dimensions, tolerances and designation

ISO 65, Carbon steel tubes suitable for screwing in accordance with ISO 7-1

ISO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters
and nominal pressures — Part 1: Metric series

ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1:
Dimensions, tolerances and designation

ISO 274, Copper tubes of circular section — Dimensions

ISO 426-2, Wrought copper-zinc alloys — Chemical composition and forms of wrought
products — Part 2: Leaded copper-zinc alloys

ISO 1127, Stainless steel tubes — Dimensions, tolerances and conventional masses per unit
length

ISO 1635, Wrought copper and copper alloys — Round tubes for general purposes —
Mechanical properties

ISO 4200, Plain end steel tubes, welded and seamless — General tables of dimensions and
masses per unit length

ISO 5620-1, Shipbuilding and marine structures — Filling connection for drinking water
tanks — Part 1: General requirements

ISO 14726-1, Ships and marine technology — Identification colours for the contents of
piping systems — Part 1: Main colours and media

ISO 14726-2, Ships and marine technology — Identification colours for the contents of
piping systems — Part 2: Additional colours for different media and/or functions

ISO 15748-2, Ships and marine technology — Potable water supply on ships and marine
structures — Part 2: Method of calculation

SOLAS 1974, International Convention for the Safety of Life at Sea, 1974
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10 Chlorination Package:
MEPC.227(64), MEPC.157(55))

11 Seawater Coarse Filters:

12 Deluge Skid:

ISO 13702:2015 Petroleum and natural gas industries — Control and mitigation of fires and
explosions on offshore production installations — Requirements and guidelines (oil-free)

ISO 6182-5 Fire Protection- Automatic sprinkler systems — Part 5: Requirements and test
methods for deluge valves- Third Edition

BS EN 12259-9 (DRAFT) Fixed firefighting systems - Components for sprinkler and water
spray systems

NORSOK STANDARD S-001 Technical Safety

API RP 14G Recommended Practice for Fire Prevention and Control on Fixed Open-type
Offshore Production Platforms

NFPA 13 Standard for the Installation of Sprinkler System
NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection

NFPA 16 Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray
Systems

IMO FSS Code - Fire Safety Systems — Resolution MSC.98(73)

MODU Code - Code for the Construction and Equipment of Mobile Offshore Drilling Units,
2009 —Resolution A.1023(26)

UL 260 Standard for Dry Pipe and Deluge Valves for Fire-Protection Service
FM 1011-1012-1013 Deluge and Preaction Sprinkler Systems

13 Utility Pressure Vessels:
ASME Boiler and Pressure Vessel Code Section VIII/ISO16528-1.

API Std. 527 - Seat Tightness of Pressure Relief Valves

ASME B1.1 - Unified Inch Screw Threads (UN and UNR Thread Form)

ANSI/ASME B1.20.1 - Pipe Threads, General Purpose (Inch)

ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250

ASME B16.5 - Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24 Metric/Inch
Standard

ASME B16.9 - Factory-Made Wrought Buttwelding Fittings

ASME B16.11 - Forged Fittings, Socket-Welding and Threaded

ASME B16.15 - Cast Copper Alloy Threaded Fittings, Classes 125 and 250

ASME B16.20 - Metallic Gaskets for Pipe Flanges — Ring-Joint, Spiral- Wound, and Jacketed
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ASME B16.24 - Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 600,
900, 1500, and 2500

ASME B16.42 - Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300

ASME B16.47 - Large Diameter Steel Flanges, NPS 26 Through NPS 60 Metric/Inch
Standard

ASME B18.2.2 - Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

ASME B36.10M - Welded and Seamless Wrought Steel Pipe

ASME PCC-1 - Guidelines for Pressure Boundary Bolted Flange Joint Assembly
ASME PCC-2 - Repair of Pressure Equipment and Piping

ASME PTC 25 - Pressure Relief Devices

ASME QAI-1 - Qualifications for Authorized Inspection

ACCP - ASNT Central Certification Program

ANSI/ASNT CP-189 - ASNT Standard for Qualification and Certification of Nondestructive
Testing Personnel

ASNT SNT-TC-1A - Recommended Practice for Personnel Qualification and Certification in
Nondestructive Testing

ASTM D56 - Standard Test Method for Flash Point by Tag Closed Tester

ASTM D93 - Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
ASTM E3 - Standard Guide for Preparation of Metallographic Specimens

ANSI/API Std. 521 - Pressure Relieving and Depressuring Systems

ASTM E125 - Standard Reference Photographs for Magnetic Particle Indications on Ferrous
Castings

ASTM E140 - Standard Hardness Conversion Tables for Metals Relationship Among Brinell
Hardness, Vickers Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness,
and Scleroscope Hardness

ASTM E186 - Standard Reference Radiographs for Heavy-Walled [2 to 41/2-in. (51 to
114-mm)] Steel Castings

ASTM E208 - Standard Test Method for Conducting Drop-Weight Test to Determine Nil—
Ductility Transition Temperature of Ferritic Steels

ASTM E280 - Standard Reference Radiographs for Heavy-Walled [41/2 to 12-in. (114 to
305-mm)] Steel Castings

ASTM E446 - Standard Reference Radiographs for Steel Castings up to 2 in. (51 mm) in
Thickness

ANSI/UL-969 - Marking and Labeling Systems
ISO 148-1 - Metallic Materials — Charpy Pendulum Impact Test Part 1: Test Method

ISO 148-2 - Metallic Materials — Charpy Pendulum Impact Test Part 2: Verification of
Testing Machines
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ISO 148-3 - Metallic Materials — Charpy Pendulum Impact Test Part 3: Preparation and
Characterization of Charpy V-Notch Test Pieces for Indirect Verification of Pendulum
Impact Machines

ASME B1.13M - Metric Screw Thread — M Profile

ASME B1.21M - Metric Screw Thread — MdJ Profile

ASME B18.2.3.3M - Metric Heavy Hex Screws

ASME B18.2.3.5M - Metric Hex Bolts

ASME B18.2.3.6M - Metric Heavy Hex Bolts

ASME B18.2.6M - Metric Fasteners for Use in Structural Applications

ASTM C695 - Standard Test Method for Compressive Strength of Carbon and Graphite
ASTM C709 - Standard Terminology Relating to Manufactured Carbon and Graphite
ASTM E4 - Standard Practices for Force Verification of Testing Machines

ASTM E177 - Standard Practice for Use of the Terms Precision and Bias in ASTM Test
Methods

ASTM E691 - Standard Practice for Conducting an Interlaboratory Study to Determine the
Precision of a Test Method

ANSI/AWS A4.2M - Standard Procedures for Calibrating Magnetic Instruments to Measure
the Delta Ferrite Content of Austenitic and Duplex Ferritic-Austenitic Stainless Steel Weld
Metal

14 Pedestal-Mounted Cranes:
API 2C, Specification for Offshore Pedestal Mounted Cranes

API RP 2A Planning, Designing and Constructing Fixed Offshore Platforms—Working
Stress
Design

API RP 2D Recommended Practice for Operation and Maintenance of Offshore Cranes

API Spec 2H Specification for Carbon Manganese Steel Plate for Offshore Platform Tubular
Joints

API RP 2N Recommended Practice for Planning, Designing, and Constructing Structures
and Pipelines for Arctic Conditions

API RP 2X Recommended Practice for Ultrasonic Examination of Offshore Structural
Fabrication and Guidelines for Qualifications of Technicians

API Spec 9A Specification for Wire Rope

API RP 14C Recommended Practice for Analysis, Design, Installation, and Testing of Basic
Surface Safety Systems for Offshore Production Platforms

API RP 14F Recommended Design and Installation for Unclassified and Class I, Division 1
and
Division 2 Locations
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API RP 500 Classification of Locations for Electrical Installations at Petroleum Facilities
Classified as Class I, Division 1 and Division 2

API RP 505 Classification of Locations for Electrical Installations at Petroleum Facilities
Classified as Class I, Zone 0, Zone 1 and Zone 2

ABMA Std 9 Load Ratings and Fatigue Life for Ball Bearings
ABMA Std 11 Load Ratings and Fatigue Life for Roller Bearings
AGMA ANSI 6010-F97 Standard for Spur, Helical, Herringbone and Bevel Enclosed Drives

AGMA ANSI 2001-C95 Fundamental Rating Factors and Calculation Methods for Involute
Spur and Helical Gear Teeth

AGMA 908-B89 Information Sheet—Geometry Factors for Determining the Pitting
Resistance and Bending Strength of Spur, Helical, and Herringbone Gear Teeth

AISC Manual of Steel Construction—Allowable Stress Design,
9th Edition

ANSI A14.3 Safety Requirements for Fixed Ladders

ANSI A1264.1 Safety Requirements for Workplace Floor and Wall Openings, Stairs, and
Railing Systems

ANSI B18.2.1 Square and Hex Bolts and Screws (Inch Series)

ASME Boiler and Pressure Vessel Code, Section IX—Welding and Brazing Qualifications
ASNT SNT-TC-1A Recommended Practice SNT-TC-1A

ASTM A 295 Standard Specification for High-Carbon Anti-Friction Bearing Steel

ASTM A 320/A 320M Standard Specification for Alloy/Steel Bolting Materials for Low-
Temperature Service

ASTM A 578/A 578M Standard Specification for Straight-Beam Ultrasonic Examination of
Plain and Clad Steel Plates for Special Applications

ASTM A 770/A 770M Standard Specification for Through-Thickness Tension Testing of
Steel Plates for Special Applications

ASTM E 23 Standard Test Methods for Notched Bar Impact Testing of Metallic Materials
ASTM E 45 Standard Method for Determining thelnclusion Content of Steel

AWS D1.1 Structural Welding Code—Steel

AWS D14.3/D 14.3M Specification for Welding Earthmoving and Construction Equipment
ISO Roller bearings—Dynamic load ratings and rating life

ISO TS 13725 Hydraulic fluid power—Cylinders—Method for determining the buckling load
SAE J115 Safety Signs for Construction Equipment

SAE J429G Mechanical and Material Requirements for Externally Threaded Fasteners
SAE J919 Sound Measurement—Off-Road Work Machines—Operator—Singular Type
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15 Survival Craft:
46 CFR 119.100, 46 CFR 108.540, 45CFR 133.130, SOLAS 1974

DNV Rules for Classification of Ships Part 3 Chapter 6 Life Saving Appliances and
Arrangements

16 Sewage Treatment Package:
MEPC.227(64), MEPC.157(55))

17 Seawater Lift Pumps:
ISO 7 Pipe threads where pressure-tight joints are made on the threads.

ISO 281 Rolling bearings — Dynamic load ratings and rating life
ISO 7005-1 Metallic flanges — Part 1: Steel flanges European Standards
ISO 9329-4 Seamless steel tubes for pressure purposes

ISO/R 228, Pipe threads where pressure-tight joints are not made on the threads (1/8 inch
to 6 inches).

ISO 496, Driving and driven machines — Shaft heights.
ISO/R 775, Cylindrical and 1/10 conical shaft ends.

ISO 3069, End-suction centrifugal pumps — Dimensions of cavities for mechanical seals
and for soft packing.

ISO 76 Rolling bearings — Static load ratings

ISO 2372 Mechanical vibration of machines with operating speeds from 10 to 200 rev/s —
Basis for specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial pumps — Code for acceptance tests — Class

ISO 3069 End suction centrifugal pumps — Dimensions of cavities for mechanical seals and
for soft packing.

ISO 3555 Centrifugal, mixed flow and axial pumps — Code for acceptance tests —
ISO 7005-1 Metallic flanges — Part 1: Steel flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper alloy and composite flanges.

ISO 9905:, Technical specifications for centrifugal pumps — Class 1.

ISO 9906, Rotodynamic pumps - Hydraulic performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods and Criteria for the Mechanical Balancing of
Flexible Rotors.

ISO 21049 Pumps - Shaft sealing systems for centrifugal and rotary pumps.
ISO 228-1 Pipe threads where pressure-tight joints are not made on the threads
ISO 261 ISO general-purpose metric screw threads - General plan.

— 253 —



ISO 262 ISO general-purpose metric screw threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal clearance.

ASME B31.1 Power Piping

ASME B16.5 Pipe Flanges and Flanged Fittings

ANSI B73.1 or B73.2

ASME B1.1 Unified inch screw threads, UN and UNR thread form.

ASME B15.1 Mechanical power transmission apparatus.

ASME B 16.1 Cast iron pipe flanges and flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.

ASME B16.11 Forged steel fittings, socket-welding and threaded.

ASME B16.42 Ductile iron pipe flanges & flanged fittings.

ASME B16.47 Large diameter steel flanges.

ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section V, "Non destructive examination"
ASME Boiler and pressure vessel code, Section VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section IX, "Welding and brazing qualifications".
IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems API 6AF2 Technical Report on Capabilities of
API 6.1 TR - Elastomer Life Estimation Testing Procedures

API 15 HR - Specification for High Pressure Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device Installation

API 521 - Guide for pressure relief systems

API 526 Pressure relief valves flanged

API 540 electrical installations

API 541 electric motors squirrel cage large

API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program

API 580 Risk-based Inspection
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API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal
API 686 Machinery installation RP

18 Pump Skid Package:
ASME B31.1 Power Piping

ISO 7 Pipe threads where pressure-tight joints are made on the threads.
ISO 7 Pipe threads where pressure-tight joints are made on the threads.
ISO 7005-1 Metallic flanges — Part 1: Steel flanges European Standards
ISO 9329-4 Seamless steel tubes for pressure purposes

ISO/R 228, Pipe threads where pressure-tight joints are not made on the threads (1/8 inch
to 6 inches).

ISO 496, Driving and driven machines — Shaft heights.
ISO/R 775, Cylindrical and 1/10 conical shaft ends.

ISO 3069, End-suction centrifugal pumps — Dimensions of cavities for mechanical seals
and for soft packing.

ISO 76 Rolling bearings — Static load ratings.

ISO 2372 Mechanical vibration of machines with operating speeds from 10 to 200 rev/s —
Basis for specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial pumps — Code for acceptance tests — Class

ISO 3069 End suction centrifugal pumps — Dimensions of cavities for mechanical seals and
for soft packing.

ISO 3555 Centrifugal, mixed flow and axial pumps — Code for acceptance tests —
ISO 7005-1 Metallic flanges — Part 1: Steel flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper alloy and composite flanges.

ISO 9905, Technical specifications for centrifugal pumps — Class 1.

ISO 9906, Rotodynamic pumps - Hydraulic performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods and Criteria for the Mechanical Balancing of
Flexible Rotors.

ISO 21049 Pumps - Shaft sealing systems for centrifugal and rotary pumps.
ISO 228-1 Pipe threads where pressure-tight joints are not made on the threads

ISO 261 ISO general-purpose metric screw threads - General plan.

— 255 —



ISO 262 ISO general-purpose metric screw threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal clearance.

ASME B31.1 Power Piping

ASME B16.5 Pipe Flanges and Flanged Fittings

ANSI B73.1 or B73.2

ASME B1.1 Unified inch screw threads, UN and UNR thread form.

ASME B15.1 Mechanical power transmission apparatus.

ASME B 16.1 Cast iron pipe flanges and flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.

ASME B16.11 Forged steel fittings, socket-welding and threaded.

ASME B16.42 Ductile iron pipe flanges & flanged fittings.

ASME B16.47 Large diameter steel flanges.

ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section V, "Non destructive examination"
ASME Boiler and pressure vessel code, Section VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section IX, "Welding and brazing qualifications".
IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems

API 6AF2 Technical Report on Capabilities of

API 6.1 TR - Elastomer Life Estimation Testing Procedures

API 15 HR - Specification for High Pressure Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device Installation

API 521 - Guide for pressure relief systems

API 526 Pressure relief valves flanged

API 540 electrical installations

API 541 electric motors squirrel cage large

API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program
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API 580 Risk-based Inspection

API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal
API 686 Machinery installation RP

19 Chemical Injection Package:
ASME B31.1 Power Piping

ISO 7 Pipe threads where pressure-tight joints are made on the threads.
ISO 281 Rolling bearings — Dynamic load ratings and rating life

ISO 7005-1 Metallic flanges — Part 1: Steel flanges European Standards
ISO 9329-4 Seamless steel tubes for pressure purposes

ISO/R 228, Pipe threads where pressure-tight joints are not made on the threads (1/8 inch
to 6 inches).
ISO 496, Driving and driven machines — Shaft heights.

ISO/R 775, Cylindrical and 1/10 conical shaft ends.

ISO 3069, End-suction centrifugal pumps — Dimensions of cavities for mechanical seals
and for soft packing.
ISO 76 Rolling bearings — Static load ratings. ISO 2372 Mechanical vibration of machines
with operating speeds from 10 to 200 rev/s — Basis for specifying evaluation standards.

ISO 2548 Centrifugal, mixed flow and axial pumps — Code for acceptance tests — Class

ISO 3069 End suction centrifugal pumps — Dimensions of cavities for mechanical seals and
for soft packing.

ISO 3555 Centrifugal, mixed flow and axial pumps — Code for acceptance tests —
ISO 7005-1 Metallic flanges — Part 1: Steel flanges.

ISO 7005-2 Metallic flanges — Part 2: Cast iron flanges.

ISO 7005-3 Metallic flanges — Part 3: Copper alloy and composite flanges.

ISO 9905, Technical specifications for centrifugal pumps — Class 1.

ISO 9906, Rotodynamic pumps - Hydraulic performance acceptance tests

ISO 11342 Mechanical Vibrations - Methods and Criteria for the Mechanical Balancing of
Flexible Rotors.

ISO 21049 Pumps - Shaft sealing systems for centrifugal and rotary pumps.
ISO 228-1 Pipe threads where pressure-tight joints are not made on the threads
ISO 261 ISO general-purpose metric screw threads - General plan.
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ISO 262 ISO general-purpose metric screw threads - Selected sizes for screws, bolts, and
nuts.

ISO 1940-1, Mechanical vibration - Balance quality requirements of rigid rotors - Part 1:
ISO 5753 Roller bearings- Radial internal clearance.

ASME B31.1 Power Piping

ASME B16.5 Pipe Flanges and Flanged Fittings

ANSI B73.1 or B73.2

ASME B1.1 Unified inch screw threads, UN and UNR thread form.

ASME B15.1 Mechanical power transmission apparatus.

ASME B 16.1 Cast iron pipe flanges and flanged fittings.

ASME B16.5, Pipe flanges and flanged fittings.

ASME B16.11 Forged steel fittings, socket-welding and threaded.

ASME B16.42 Ductile iron pipe flanges & flanged fittings.

ASME B16.47 Large diameter steel flanges.

ASME B17.1 Keys and key seats.

ASME Boiler and pressure vessel code, Section V, "Non destructive examination"
ASME Boiler and pressure vessel code, Section VIII, "Pressure vessels"

ASME Boiler and pressure vessel code, Section IX, "Welding and brazing qualifications".
IEC 60034 Rotating Electrical Machines

API 670 Machinery Protection Systems API 6AF2 Technical Report on Capabilities of
API 6.1 TR - Elastomer Life Estimation Testing Procedures

API 15 HR - Specification for High Pressure Fiberglass Line Pipe

API 15LR SPEC Pipes Fiber Glass

API 15TL4 Care of FG Tubulars

API 520 Part I Pressure relief devices

API 520 Part II Pressure relief device Installation

API 521 - Guide for pressure relief systems

API 526 Pressure relief valves flanged

API 540 electrical installations

API 541 electric motors squirrel cage large

API 551 Process instrumentation

API 578 Alloy piping Matl. Verif. Program

API 580 Risk-based Inspection
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API 610 Centrifugal pumps

API 682 Pumps Shaft Sealing

API 684 Rotors balancing

API 685 Pumps Seal Less centrifugal
API 686 Machinery installation RP

20 Firewater Pump Skid:

API Recommended Practice 14G Fourth Edition, April 2007, Recommended Practice for Fire
Prevention and Control on Fixed Open-type Offshore Production Platforms

RP 14C Analysis, Design, Installation and Testing of Basic Surface Safety Systems on
Offshore Production Platforms

RP 14E Design and Installation of Offshore Production Platform Piping Systems

RP 14F Design and Installation of Electrical Systems for Fixed and Floating Offshore

Petroleum Facilities for Unclassified and Class I, Division 1, and Division 2 Locations

RP 14FZ Design and Installation of Electrical Systems for Fixed and Floating Offshore

Petroleum Facilities for Unclassified and Class I, Zone 0, Zone 1 and Zone 2 Locations
RP 14J Design and Hazards Analysis for Offshore Production Facilities

RP 75 Development of a Safety and Environmental Management Program for Offshore

Operations and Facilities

RP 500 Recommended Practice for Classification of Locations for Electrical Installations at

Petroleum Facilities Classified as Class I, Division 1 and Division 2

RP 505 Recommended Practice for Classification of Locations for Electrical Installations at

Petroleum Facilities Classified as Class I, Zone 0, Zone 1 and Zone 2

RP 520 Sizing, Selection, and Installation of Pressure-relieving Devices in Refineries

RP 521 Guide for Pressure-relieving and Depressurizing Systems

RP 2003 Protection Against Ignitions Arising Out of Static, Lightning, and Stray Currents

Publ 2030 Application of Fixed Water Spray Systems for Fire Protection in the Petroleum

and Petrochemical Industries
Publ 2218 Fireproofing Practices in Petroleum and Petrochemical Processing Plants

RP T-1 Orientation Programs for Personnel Going Offshore for the First Time
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National Fire Codes Fire Protection Handbook

B 163 Standard Methods of Fire Tests of Window Assemblies

D 2996 Standard Specifications for Filament Wound Reinforced Thermosetting Resin Pipe
D 4024 Standard Specification for Reinforced Thermosetting Resin (RTR) Flanges

E 84 Standard Methods of Test for Surface Burning Characteristics of Building Materials
E 119 Standard Test Methods for Fire Tests of Building Construction and Materials

E 152 Standard Methods of Fire Tests of Door Assemblies

E 814 Standard Methods of Through Penetration Fire Stops

UL 711 Classification, Rating, and Fire Testing of Class A B, and C Fire Extinguishers and
for Class D Extinguishers

or Agents for Use on Combustible Metals

UL 1709 Rapid Rise Fire Tests of Protection Materials for Structural Steel

21 Diesel Centrifugal Package:
API STD 610 Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Industries

22 Emergency/Essential Generation:

IS/ISO 8528-1:2005 Reciprocating Internal Combustion Engine Driven Alternating Current
Generating Sets

ISO 3046-1, Reciprocating internal combustion engines — Performance — Part 1:
Declarations of power, fuel and lubricating oil consumptions, and test methods —

Additional requirements for engines for general use

ISO 8528-2, Reciprocating internal combustion engine driven alternating current

generating sets — Part 2: Engines

ISO 8528-3, Reciprocating internal combustion engine driven alternating current

generating sets — Part 3: Alternating current generators for generating sets

ISO 8528-4, Reciprocating internal combustion engine driven alternating current

generating sets — Part 4: Controlgear and switchgear

ISO 8528-5, Reciprocating internal combustion engine driven alternating current
generating sets — Part 5: Generating sets
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23 Gas Turbine Generation:
ISO 19859:2016, Gas turbine applications — Requirements for power generation

ISO 128-1, Technical drawings — General principles of presentation — Part 1: Introduction

and index

ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications

and test methods

ISO 1940-1:2003, Mechanical vibration — Balance quality requirements for rotors in a

constant (rigid) state — Part 1: Specification and verification of balance tolerances

ISO 2314:2009, Gas turbines — Acceptance tests

ISO 2409, Paints and varnishes — Cross-cut test

ISO 2533, Standard Atmosphere

ISO 2592, Determination of flash and fire points — Cleveland open cup method

ISO 2909, Petroleum products — Calculation of viscosity index from kinematic viscosity

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — Requirements

for instruments for measuring vibration severity
ISO 3016, Petroleum products — Determination of pour point

ISO 3104, Petroleum products — Transparent and opaque liquids — Determination of

kinematic viscosity and calculation of dynamic viscosity

ISO 3448, Industrial liquid lubricants —

24 Aviation Re-fueling Package:
CAP 437

2010 MODU Code
2014 SOLAS

25 Utility Hydrocarbon Pumps:
API STD 610 Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Industries

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1:

Dimensions, tolerances and designation
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ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1:

Dimensions, tolerances and designation
ISO 261, ISO general purpose metric screw threads — General plan

ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and

nuts

ISO 281:2007, Rolling bearings — Dynamic load ratings and rating life

ISO 286 (all parts), ISO system of limits and fits

ISO 724, ISO general-purpose metric screw threads — Basic dimensions
ISO 965 (all parts), ISO general-purpose metric screw threads — Tolerances

ISO 1940-1, Mechanical vibration — Balance quality requirements for rotors in a constant

(rigid) state — Part 1: Specification and verification of balance tolerances
ISO 3117, Tangential keys and keyways

ISO 4200, Plain end steel tubes, welded and seamless — General tables of dimensions and

masses per unit length
ISO 5753, Rolling bearings — Radial internal clearance

ISO 7005-1, Metallic flanges — Part 1: Steel flanges for industrial and general service

piping systems
ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges

ISO 8501 (all parts), Preparation of steel substrates before application of paints and related

products — Visual assessment of surface cleanliness
ISO 9606 (all parts), Approval testing of welders — Fusion welding)
ISO 9906, Rotodynamic pumps — Hydraulic performance acceptance tests)

ISO 10438:2007 (all parts), Petroleum, petrochemical and natural gas industries —

Lubrication, shaft-sealing and control-oil systems and auxiliaries

ISO 10441, Petroleum, petrochemical and natural gas industries — Flexible couplings for

mechanical power transmission — Special-purpose applications

ISO 10721-2, Steel structures — Part 2: Fabrication and erection
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ISO 11342, Mechanical vibration — Methods and criteria for the mechanical balancing of

flexible rotors

ISO 14120, Safety of machinery — Guards — General requirements for the design and

construction of fixed and movable guards

ISO 14691, Petroleum, petrochemical and natural gas industries — Flexible couplings for

mechanical power transmission — General-purpose applications

ISO 15156-1, Petroleum and natural gas industries — Materials for use in H2S-containing
environments in oil and gas production — Part 1: General principles for selection of

cracking-resistant materials

ISO 15609 (all parts), Specification and qualification of welding procedures for metallic

materials — Welding procedure specification

ISO 15649, Petroleum and natural gas industries — Piping

ISO/TR 17766, Centrifugal pumps handling viscous liquids — Performance corrections
ISO 21049:2004, Pumps — Shaft sealing systems for centrifugal and rotary pumps
TEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

TIEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining

losses and efficiency from tests (excluding machines for traction vehicles)
IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres)

EN 953, Safety of machinery — Guards — General requirements for the design and

construction of fixed and movable guards
EN 13445 (all parts), Unfired pressure vessels

EN 13463-1, Non-electrical equipment for use in potentially explosive atmospheres — Part

1: Basic method and requirements

ANSI/ABMA 7, Shaft and Housing Fits for Metric Radial Ball and Roller Bearings (Except
Tapered Roller Bearings) Conforming to Basic Boundary Plan)

ANSI/AGMA 9000, Flexible Couplings — Potential Unbalance Classification5)
ANSI/AGMA 9002, Bores and Keyways for Flexible Couplings (Inch Series)

ANSI/AMT B15.1, Safety Standard for Mechanical Power Transmission Apparatus)
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ANSI/API Std 541, Form-Wound Squirrel-Cage Induction Motors — 500 Horsepower and

Larger

ANSI/API Std 611, General-Purpose Steam Turbines for Petroleum, Chemical, and Gas

Industry Services
ANSI/API Std 670, Machinery Protection Systems

ANSI/API Std 671/ISO 10441, Special Purpose Couplings for Petroleum, Chemical and Gas

Industry Services
ANSI/ASME B1.1, Unified Inch Screw Threads, UN and UNR Thread Form)
ANSI/ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125 and 250

ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24
Metric/Inch Standard

ANSI/ASME B16.11, Forged Steel Fittings, Socket-Welding and Threaded
ANSI/ASME B16.42, Ductile Iron Pipe Flanges and Flanged Fittings, Classes 150 and 300
ANSI/ASME B16.47, Larger Diameter Steel Flanges: NPS 26 Through NPS 60

ANSI/ASME B18.18.2M, Inspection and Quality Assurance for High-Volume Machine

Assembly Fasteners

ANSI/ASME B31.3, Process Piping

ANSI/HI 1.6, Centrifugal Tests

ANSI/HI 2.6, American National Standard for Vertical Pump Tests

API Std 547, General-Purpose Form-Wound Squirrel Cage Induction Motors — 250

Horsepower and Larger

API Std 677, General-Purpose Gear Units for Petroleum, Chemical and Gas Industry

Services
ASME, Boiler and pressure vessel code BPVC, Section V, Nondestructive Examination

ASME, Boiler and pressure vessel code BPVC, Section VIII, Rules for Construction of

Pressure Vessels

ASME, Boiler and pressure vessel code BPVC, Section IX, Welding and Brazing

Qualifications
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DIN 910, Heavy-duty hexagon head screw plugs)

IEEE 841, IEEE Standard for Petroleum and Chemical Industry — Severe Duty Totally
Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors — Up to and Including 500 hp)

MSS SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittings and Other

Piping Components — Visual Method for Evaluation of Surface Irregularities)

NACE MRO0103, Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum

Refining Environments)
NFPA 70:2008, National Electrical Code)

SSPC SP 6, Commercial Blast Cleaning)

26 Inert Gas Generation:

ISO 13577-3:2016, Industrial furnaces and associated processing equipment — Safety —
Part 3: Generation and use of protective and reactive atmosphere gases

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1:

Dimensions, tolerances and designation

ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1:

Dimensions, tolerances and designation

ISO 5817, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam

welding excluded) — Quality levels for imperfections
ISO 7005-1, Metallic flanges — Part 1: Steel flanges
ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges

ISO 8434-1, Metallic tube connections for fluid power and general use — Part 1: 24 degree

cone connectors

ISO 8434-2, Metallic tube connections for fluid power and general use — Part 2: 37 degree

flared connectors

ISO 8434-3, Metallic tube connections for fluid power and general use — Part 3: O-ring face

seal connectors

ISO 12100, Safety of machinery — General principles for design — Risk assessment and

risk reduction

ISO 13574:2015, Industrial furnaces and associated processing equipment — Vocabulary
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ISO 13577-1:2012, Industrial furnaces and associated processing equipment — Safety —

Part 1: General requirements

ISO 13577-2:2014, Industrial furnaces and associated processing equipment — Safety —

Part 2: Combustion and fuel handling systems

ISO 13577-4, Industrial furnace and associated processing equipment — Safety — Part 4:

Protective systems

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1:

General principles for design

ISO 19879, Metallic tube connections for fluid power and general use — Test methods for

hydraulic fluid power connections

ISO 23551-1, Safety and control devices for gas burners and gas-burning appliances —

Particular requirements — Part 1: Automatic and semi-automatic valves

ISO 23551-2, Safety and control devices for gas burners and gas-burning appliances —

Particular requirements — Part 2: Pressure regulators

IEC 60730-2-5:2011, Automatic electrical controls for household and similar use—Part 2-5:

Particular requirements for automatic electrical burner control systems

IEC 60730-2-6:2007, Automatic electrical controls for household and similar use—Part 2-6:
Particular requirements for automatic electrical pressure sensing controls including
mechanical requirements

27 Process Non-hydrocarbon Pressure Vessels:
ISO 16528-1:2007 Boilers and pressure vessels — Part 1: Performance requirements

ISO 16528 Part 2: Procedures for fulfilling the requirements of ISO 16528-1

28 Produced Water Treatment Package:

29 Low Pressure Process Hydrocarbon Pressure Vessels:
ASME Boiler and Pressure Vessel Code Section VIII/ISO16528-1.

API Std. 527 - Seat Tightness of Pressure Relief Valves

ASME B1.1 - Unified Inch Screw Threads (UN and UNR Thread Form)

ANSI/ASME B1.20.1 - Pipe Threads, General Purpose (Inch)

ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250
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ASME B16.5 - Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24 Metric/Inch
Standard

ASME B16.9 - Factory-Made Wrought Buttwelding Fittings
ASME B16.11 - Forged Fittings, Socket-Welding and Threaded
ASME B16.15 - Cast Copper Alloy Threaded Fittings, Classes 125 and 250

ASME B16.20 - Metallic Gaskets for Pipe Flanges — Ring-Joint, Spiral- Wound, and
Jacketed

ASME B16.24 - Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 600,
900, 1500, and 2500

ASME B16.42 - Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300

ASME B16.47 - Large Diameter Steel Flanges, NPS 26 Through NPS 60 Metric/Inch
Standard

ASME B18.2.2 - Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

ASME B36.10M - Welded and Seamless Wrought Steel Pipe

ASME PCC-1 - Guidelines for Pressure Boundary Bolted Flange Joint Assembly
ASME PCC-2 - Repair of Pressure Equipment and Piping

ASME PTC 25 - Pressure Relief Devices

ASME QAI-1 - Qualifications for Authorized Inspection

ACCP - ASNT Central Certification Program

ANSI/ASNT CP-189 - ASNT Standard for Qualification and Certification of Nondestructive
Testing Personnel

ASNT SNT-TC-1A - Recommended Practice for Personnel Qualification and Certification in
Nondestructive Testing

ASTM D56 - Standard Test Method for Flash Point by Tag Closed Tester

ASTM D93 - Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
ASTM E3 - Standard Guide for Preparation of Metallographic Specimens

ANSI/API Std. 521 - Pressure Relieving and Depressuring Systems

ASTM E125 - Standard Reference Photographs for Magnetic Particle Indications on Ferrous
Castings

ASTM E140 - Standard Hardness Conversion Tables for Metals Relationship Among Brinell
Hardness, Vickers Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness,
and Scleroscope Hardness

ASTM E186 - Standard Reference Radiographs for Heavy-Walled [2 to 41/2-in. (51 to
114-mm)] Steel Castings

ASTM E208 - Standard Test Method for Conducting Drop-Weight Test to Determine Nil—
Ductility Transition Temperature of Ferritic Steels
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ASTM E280 - Standard Reference Radiographs for Heavy-Walled [41/2 to 12-in. (114 to
305-mm)] Steel Castings

ASTM E446 - Standard Reference Radiographs for Steel Castings up to 2 in. (51 mm) in
Thickness

ANSI/UL-969 - Marking and Labeling Systems
ISO 148-1 - Metallic Materials — Charpy Pendulum Impact Test Part 1: Test Method

ISO 148-2 - Metallic Materials — Charpy Pendulum Impact Test Part 2: Verification of
Testing Machines

ISO 148-3 - Metallic Materials — Charpy Pendulum Impact Test Part 3: Preparation and
Characterization of Charpy V-Notch Test Pieces for Indirect Verification of Pendulum
Impact Machines

ASME B1.13M - Metric Screw Thread — M Profile

ASME B1.21M - Metric Screw Thread — MdJ Profile

ASME B18.2.3.3M - Metric Heavy Hex Screws

ASME B18.2.3.5M - Metric Hex Bolts

ASME B18.2.3.6M - Metric Heavy Hex Bolts

ASME B18.2.6M - Metric Fasteners for Use in Structural Applications

ASTM C695 - Standard Test Method for Compressive Strength of Carbon and Graphite
ASTM C709 - Standard Terminology Relating to Manufactured Carbon and Graphite
ASTM E4 - Standard Practices for Force Verification of Testing Machines

ASTM E177 - Standard Practice for Use of the Terms Precision and Bias in ASTM Test
Methods

ASTM E691 - Standard Practice for Conducting an Interlaboratory Study to Determine the
Precision of a Test Method

ANSI/AWS A4.2M - Standard Procedures for Calibrating Magnetic Instruments to Measure the
Delta Ferrite Content of Austenitic and Duplex Ferritic-Austenitic Stainless Steel Weld Metal

30 PIG Launcher and receiver package:
ASME B31.X

B31.3

31 Fuel Gas Treatment Package:
ASME Section VIII - Pressure Vessel

ANSI B31.3/ANSI B31.3 — Piping
ASME Section IX - Pipe Fab
AWS D1.1 - Structural Steel Assembly
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API RP 14C

32 Low Pressure Process Hydrocarbon Pumps:
API STD 610

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1:
Dimensions, tolerances and designation

ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1:
Dimensions, tolerances and designation

ISO 261, ISO general purpose metric screw threads — General plan

ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and
nuts

ISO 281:2007, Rolling bearings — Dynamic load ratings and rating life

ISO 286 (all parts), ISO system of limits and fits

ISO 724, ISO general-purpose metric screw threads — Basic dimensions
ISO 965 (all parts), ISO general-purpose metric screw threads — Tolerances

ISO 1940-1, Mechanical vibration — Balance quality requirements for rotors in a constant
(rigid) state — Part 1: Specification and verification of balance tolerances

ISO 3117, Tangential keys and keyways

ISO 4200, Plain end steel tubes, welded and seamless — General tables of dimensions and
masses per unit length

ISO 5753, Rolling bearings — Radial internal clearance

ISO 7005-1, Metallic flanges — Part 1: Steel flanges for industrial and general service
piping systems

ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges

ISO 8501 (all parts), Preparation of steel substrates before application of paints and related
products — Visual assessment of surface cleanliness

ISO 9606 (all parts), Approval testing of welders — Fusion welding1)
ISO 9906, Rotodynamic pumps — Hydraulic performance acceptance tests2)

ISO 10438:2007 (all parts), Petroleum, petrochemical and natural gas industries —
Lubrication, shaft-sealing and control-oil systems and auxiliaries

ISO 10441, Petroleum, petrochemical and natural gas industries — Flexible couplings for
mechanical power transmission — Special-purpose applications

ISO 10721-2, Steel structures — Part 2: Fabrication and erection

ISO 11342, Mechanical vibration — Methods and criteria for the mechanical balancing of
flexible rotors

ISO 14120, Safety of machinery — Guards — General requirements for the design and
construction of fixed and movable guards
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ISO 14691, Petroleum, petrochemical and natural gas industries — Flexible couplings for
mechanical power transmission — General-purpose applications

ISO 15156-1, Petroleum and natural gas industries — Materials for use in H2S-containing
environments in oil and gas production — Part 1: General principles for selection of
cracking-resistant materials

ISO 15609 (all parts), Specification and qualification of welding procedures for metallic
materials — Welding procedure specification

ISO 15649, Petroleum and natural gas industries — Piping

ISO/TR 17766, Centrifugal pumps handling viscous liquids — Performance corrections
ISO 21049:2004, Pumps — Shaft sealing systems for centrifugal and rotary pumps
IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

TIEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining
losses and efficiency from tests (excluding machines for traction vehicles)

IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres3)

EN 953, Safety of machinery — Guards — General requirements for the design and
construction of fixed and movable guards

EN 13445 (all parts), Unfired pressure vessels

EN 13463-1, Non-electrical equipment for use in potentially explosive atmospheres — Part
1: Basic method and requirements

ANSI/ABMA 7, Shaft and Housing Fits for Metric Radial Ball and Roller Bearings (Except
Tapered Roller Bearings) Conforming to Basic Boundary Plan 4)

ANSI/AGMA 9000, Flexible Couplings — Potential Unbalance Classification5)
ANSI/AGMA 9002, Bores and Keyways for Flexible Couplings (Inch Series)
ANSI/AMT B15.1, Safety Standard for Mechanical Power Transmission Apparatus6)

ANSI/API Std 541, Form-Wound Squirrel-Cage Induction Motors — 500 Horsepower and
Larger

ANSI/API Std 611, General-Purpose Steam Turbines for Petroleum, Chemical, and Gas
Industry Services

ANSI/API Std 670, Machinery Protection Systems

ANSI/API Std 671/ISO 10441, Special Purpose Couplings for Petroleum, Chemical and Gas
Industry Services

ANSI/ASME B1.1, Unified Inch Screw Threads, UN and UNR Thread Form?7)
ANSI/ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125 and 250

ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24
Metric/Inch Standard

ANSI/ASME B16.11, Forged Steel Fittings, Socket-Welding and Threaded
ANSI/ASME B16.42, Ductile Iron Pipe Flanges and Flanged Fittings, Classes 150 and 300
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ANSI/ASME B16.47, Larger Diameter Steel Flanges: NPS 26 Through NPS 60

ANSI/ASME B18.18.2M, Inspection and Quality Assurance for High-Volume Machine
Assembly Fasteners

ANSI/ASME B31.3, Process Piping
ANSI/HI 1.6, Centrifugal Tests
ANSI/HI 2.6, American National Standard for Vertical Pump Tests

API Std 547, General-Purpose Form-Wound Squirrel Cage Induction Motors — 250
Horsepower and Larger

API Std 677, General-Purpose Gear Units for Petroleum, Chemical and Gas Industry
Services

ASME, Boiler and pressure vessel code BPVC, Section V, Nondestructive Examination

ASME, Boiler and pressure vessel code BPVC, Section VIII, Rules for Construction of
Pressure Vessels

ASME, Boiler and pressure vessel code BPVC, Section IX, Welding and Brazing
Qualifications
DIN 910, Heavy-duty hexagon head screw plugs9)

IEEE 841, IEEE Standard for Petroleum and Chemical Industry — Severe Duty Totally
Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors — Up to and Including 500 hp10)
MSS SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittings and Other
Piping Components — Visual Method for Evaluation of Surface Irregularities11)

NACE MRO0103, Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum
Refining Environments

NFPA 70:2008, National Electrical Codel3)
SSPC SP 6, Commercial Blast Cleaning14)

33 High Pressure Hydrocarbon Pressure Vessels:
ASME Boiler and Pressure Vessel Code Section VIII/ISO16528-1.

API Std. 527 - Seat Tightness of Pressure Relief Valves

ASME B1.1 - Unified Inch Screw Threads (UN and UNR Thread Form)

ANSI/ASME B1.20.1 - Pipe Threads, General Purpose (Inch)

ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, and 250

ASME B16.5 - Pipe Flanges and Flanged Fittings, NPS 1/2 Through NPS 24 Metric/Inch
Standard

ASME B16.9 - Factory-Made Wrought Buttwelding Fittings
ASME B16.11 - Forged Fittings, Socket-Welding and Threaded
ASME B16.15 - Cast Copper Alloy Threaded Fittings, Classes 125 and 250

ASME B16.20 - Metallic Gaskets for Pipe Flanges — Ring-Joint, Spiral- Wound, and
Jacketed
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ASME B16.24 - Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 600,
900, 1500, and 2500

ASME B16.42 - Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300

ASME B16.47 - Large Diameter Steel Flanges, NPS 26 Through NPS 60 Metric/Inch
Standard

ASME B18.2.2 - Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

ASME B36.10M - Welded and Seamless Wrought Steel Pipe

ASME PCC-1 - Guidelines for Pressure Boundary Bolted Flange Joint Assembly
ASME PCC-2 - Repair of Pressure Equipment and Piping

ASME PTC 25 - Pressure Relief Devices

ASME QAI-1 - Qualifications for Authorized Inspection

ACCP - ASNT Central Certification Program

ANSI/ASNT CP-189 - ASNT Standard for Qualification and Certification of Nondestructive
Testing Personnel

ASNT SNT-TC-1A - Recommended Practice for Personnel Qualification and Certification in
Nondestructive Testing

ASTM D56 - Standard Test Method for Flash Point by Tag Closed Tester

ASTM D93 - Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
ASTM E3 - Standard Guide for Preparation of Metallographic Specimens

ANSI/API Std. 521 - Pressure Relieving and Depressuring Systems

ASTM E125 - Standard Reference Photographs for Magnetic Particle Indications on Ferrous
Castings

ASTM E140 - Standard Hardness Conversion Tables for Metals Relationship Among Brinell
Hardness, Vickers Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness,
and Scleroscope Hardness

ASTM E186 - Standard Reference Radiographs for Heavy-Walled [2 to 41/2-in. (51 to
114-mm)] Steel Castings

ASTM E208 - Standard Test Method for Conducting Drop-Weight Test to Determine Nil—
Ductility Transition Temperature of Ferritic Steels

ASTM E280 - Standard Reference Radiographs for Heavy-Walled [41/2 to 12-in. (114 to
305-mm)] Steel Castings

ASTM E446 - Standard Reference Radiographs for Steel Castings up to 2 in. (51 mm) in
Thickness

ANSI/UL-969 - Marking and Labeling Systems
ISO 148-1 - Metallic Materials — Charpy Pendulum Impact Test Part 1: Test Method

ISO 148-2 - Metallic Materials — Charpy Pendulum Impact Test Part 2: Verification of
Testing Machines

— 272 —



ISO 148-3 - Metallic Materials — Charpy Pendulum Impact Test Part 3: Preparation and
Characterization of Charpy V-Notch Test Pieces for Indirect Verification of Pendulum
Impact Machines

ASME B1.13M - Metric Screw Thread — M Profile

ASME B1.21M - Metric Screw Thread — MdJ Profile

ASME B18.2.3.3M - Metric Heavy Hex Screws

ASME B18.2.3.5M - Metric Hex Bolts

ASME B18.2.3.6M - Metric Heavy Hex Bolts

ASME B18.2.6M - Metric Fasteners for Use in Structural Applications

ASTM C695 - Standard Test Method for Compressive Strength of Carbon and Graphite
ASTM C709 - Standard Terminology Relating to Manufactured Carbon and Graphite
ASTM E4 - Standard Practices for Force Verification of Testing Machines

ASTM E177 - Standard Practice for Use of the Terms Precision and Bias in ASTM Test
Methods

ASTM E691 - Standard Practice for Conducting an Interlaboratory Study to Determine the
Precision of a Test Method

ANSI/AWS A4.2M - Standard Procedures for Calibrating Magnetic Instruments to Measure the
Delta Ferrite Content of Austenitic and Duplex Ferritic-Austenitic Stainless Steel Weld Metal

34 Metering Package:
B31.3 - Process piping

ISO 17089 - ultrasonic gas meters

35 Fuel Gas Treatment Package — High Pressure Hydrocarbon:
ASME Section VIII - Pressure Vessel

ANSI B31.3/ANSI B31.3 — Piping
ASME Section IX - Pipe Fab

AWS D1.1 - Structural Steel Assembly
API RP 14C - for testing

36 High Pressure Process Hydrocarbon Pumps:
API STD 610

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1:
Dimensions, tolerances and designation ISO 228-1, Pipe threads where pressure-tight joints
are not made on the threads — Part 1: Dimensions, tolerances and designation

ISO 261, ISO general purpose metric screw threads — General plan
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ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and
nuts

ISO 281:2007, Rolling bearings — Dynamic load ratings and rating life

ISO 286 (all parts), ISO system of limits and fits

ISO 724, ISO general-purpose metric screw threads — Basic dimensions
ISO 965 (all parts), ISO general-purpose metric screw threads — Tolerances

ISO 1940-1, Mechanical vibration — Balance quality requirements for rotors in a constant
(rigid) state — Part 1: Specification and verification of balance tolerances

ISO 3117, Tangential keys and keyways

ISO 4200, Plain end steel tubes, welded and seamless — General tables of dimensions and
masses per unit length

ISO 5753, Rolling bearings — Radial internal clearance

ISO 7005-1, Metallic flanges — Part 1: Steel flanges for industrial and general service
piping systems

ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges

ISO 8501 (all parts), Preparation of steel substrates before application of paints and related
products — Visual assessment of surface cleanliness

ISO 9606 (all parts), Approval testing of welders — Fusion welding1)
ISO 9906, Roto-dynamic pumps — Hydraulic performance acceptance tests2)

ISO 10438:2007 (all parts), Petroleum, petrochemical and natural gas industries —
Lubrication, shaft-sealing and control-oil systems and auxiliaries

ISO 10441, Petroleum, petrochemical and natural gas industries — Flexible couplings for
mechanical power transmission — Special-purpose applications

ISO 10721-2, Steel structures — Part 2: Fabrication and erection

ISO 11342, Mechanical vibration — Methods and criteria for the mechanical balancing of
flexible rotors

ISO 14120, Safety of machinery — Guards — General requirements for the design and
construction of fixed and movable guards

ISO 14691, Petroleum, petrochemical and natural gas industries — Flexible couplings for
mechanical power transmission — General-purpose applications

ISO 15156-1, Petroleum and natural gas industries — Materials for use in H2S-containing
environments in oil and gas production — Part 1: General principles for selection of
cracking-resistant materials

ISO 15609 (all parts), Specification and qualification of welding procedures for metallic
materials — Welding procedure specification

ISO 15649, Petroleum and natural gas industries — Piping
ISO/TR 17766, Centrifugal pumps handling viscous liquids — Performance corrections

ISO 21049:2004, Pumps — Shaft sealing systems for centrifugal and rotary pumps

— 274 —



IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

TIEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining
losses and efficiency from tests (excluding machines for traction vehicles)

IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres

EN 953, Safety of machinery — Guards — General requirements for the design and
construction of fixed and movable guards

EN 13445 (all parts), Unfired pressure vessels

EN 13463-1, Non-electrical equipment for use in potentially explosive atmospheres — Part
1: Basic method and requirements

ANSI/ABMA 7, Shaft and Housing Fits for Metric Radial Ball and Roller Bearings (Except
Tapered Roller Bearings) Conforming to Basic Boundary Plan 4)

ANSI/AGMA 9000, Flexible Couplings — Potential Unbalance Classification5)
ANSI/AGMA 9002, Bores and Keyways for Flexible Couplings (Inch Series)
ANSI/AMT B15.1, Safety Standard for Mechanical Power Transmission Apparatus6)

ANSI/API Std 541, Form-Wound Squirrel-Cage Induction Motors — 500 Horsepower and
Larger

ANSI/API Std 611, General-Purpose Steam Turbines for Petroleum, Chemical, and Gas
Industry Services

ANSI/API Std 670, Machinery Protection Systems

ANSI/API Std 671/ISO 10441, Special Purpose Couplings for Petroleum, Chemical and Gas
Industry Services

ANSI/ASME B1.1, Unified Inch Screw Threads, UN and UNR Thread Form?7)
ANSI/ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125 and 250

ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24
Metric/Inch Standard

ANSI/ASME B16.11, Forged Steel Fittings, Socket-Welding and Threaded
ANSI/ASME B16.42, Ductile Iron Pipe Flanges and Flanged Fittings, Classes 150 and 300
ANSI/ASME B16.47, Larger Diameter Steel Flanges: NPS 26 Through NPS 60

ANSI/ASME B18.18.2M, Inspection and Quality Assurance for High-Volume Machine
Assembly Fasteners

ANSI/ASME B31.3, Process Piping
ANSI/HI 1.6, Centrifugal Tests8)
ANSI/HI 2.6, American National Standard for Vertical Pump Tests

API Std 547, General-Purpose Form-Wound Squirrel Cage Induction Motors — 250
Horsepower and Larger

API Std 677, General-Purpose Gear Units for Petroleum, Chemical and Gas Industry
Services
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ASME, Boiler and pressure vessel code BPVC, Section V, Nondestructive Examination

ASME, Boiler and pressure vessel code BPVC, Section VIII, Rules for Construction of
Pressure Vessels

ASME, Boiler and pressure vessel code BPVC, Section IX, Welding and Brazing
Qualifications
DIN 910, Heavy-duty hexagon head screw plugs9)

IEEE 841, IEEE Standard for Petroleum and Chemical Industry — Severe Duty Totally
Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors — Up to and Including 500
hp10)

MSS SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittings and Other
Piping Components — Visual Method for Evaluation of Surface Irregularities11)
NACE MRO0103, Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum
Refining Environments

NFPA 70:2008, National Electrical Code13)
SSPC SP 6, Commercial Blast Cleaning14)

37 Gas Compressor Package:
ISO 13707

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1:
Dimensions, Tolerances and Designation.

ISO 261, ISO general-purpose metric screw threads — General plan.

ISO 262, ISO general-purpose metric screw threads — Selected sizes for screws, bolts and
nuts.

ISO 281-1, Rolling bearings — Dynamic load ratings and rating life — Part 1: Calculation
methods.

ISO 1217, Displacement compressors — Acceptance tests.
ISO 7005-1, Metallic flanges — Part 1: Steel flanges.
ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges.

ISO 8501-1, Preparation of steel substrates before application of paints and related products
— Visual assessment of surfaces cleanliness. Part 1: Rust grades and preparation grades of
uncoated steel substrates and of steel substrates after overall removal of previous coatings.

ISO 10436, Petroleum and natural gas industries — General-purpose steam turbines for
refinery service.

ISO 10437, Petroleum and natural gas industries — Special-purpose steam turbines for
refinery service.

ISO 10438-2, Petroleum and natural gas industries — Lubrication, shaft-sealing and
control-oil systems and auxiliaries — Part 2: Special-purpose oil systems.

ISO 10441, Petroleum and natural gas industries — Flexible couplings for mechanical
power transmission — Special-purpose applications.
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ISO 13691, Gears — High-speed special-purpose gear units for the petroleum, chemical and
gas industries.

ISO 13706, Petroleum and natural gas industries — Air-cooled heat exchangers.

ISO 14691, Petroleum and natural gas industries — Flexible couplings for mechanical
power transmission — General purpose applications.

ISO 16812, Petroleum and natural gas industries — Shell and tube heat exchangers.
IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance.

IEC 60079-0, Electrical apparatus for explosive gas atmospheres — Part 0: General
requirements.

IEC 60529, Degrees of protection provided by enclosures (IP codes).
IEC 60848, Preparation of function charts for control systems.
ANSI B 1.20.1, Pipe Threads, General Purpose (Inch).

ANSI B 16.5, Pipe Flanges and Flanged Fittings.

ANSI B 31.3, Process Piping.

API RP 520/1, Sizing, Selection and Installation of Pressure Relieving Devices in Refineries
— Part 1: Sizing and selection.

API RP 520/2, Sizing, Selection and Installation of Pressure Relieving Devices in Refineries
— Part 2: Installation.

API Std 526, Flanged Steel Pressure Relief Valves.

API Std 614, Lubrication, Shaft Sealing and Control Oil Systems And Auxiliaries For
Petroleum, Chemical and Gas Industry Service.

API Std 670, Vibration, Axial-Position, and Bearing-Temperature Monitoring Systems.
ASMES3), Boiler and Pressure Vessel Code 1998.

ASTM A 106, Standard Specification for Seamless Carbon Steel Pipe for High-Temperature
Service.

ASTM A 193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials
for High-Temperature Service.

ASTM A 194M, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-
Pressure or High-Temperature Service or Both.

ASTM A 216M, Standard Specification for Steel Castings, Carbon, Suitable for Fusion
Welding, for High-Temperature Service.

ASTM A 247, Standard Test Method for Evaluating the Microstructure of Graphite in Iron
Castings.

ASTM A 269, Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service.

ASTM A 278M, Standard Specification for Gray Iron Castings for Pressure-Containing
Parts for Temperatures Up to 650°F.

ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile
Strength.
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ASTM A 312M, Standard Specification for Seamless and Welded Austenitic Stainless Steel
Pipes.

ASTM A 320M, Standard Specification for Alloy Steel Bolting Materials for Low-
Temperature Service.

ASTM A 388M, Standard Practice for Ultrasonic Examination of Heavy Steel Forgings.

ASTM A 395M, Standard Specification for Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures.

ASTM A 503, Standard Specification for Ultrasonic Examination of Large Forged
Crankshafts.

ASTM A 536, Standard Specification for Ductile Iron Castings.

ASTM A 668, Standard Specification for Steel Forgings, Carbon and Alloy, for General
Industrial Use.

ASTM E 94, Standard Guide for Radiographic Testing.

ASTM E 125, Standard Reference Photographs for Magnetic Particle Indications on Ferrous
Castings.

ASTM E 142, Standard Method for Controlling Quality of Radiographic Testing.
ASTM E 709, Standard Guide for Magnetic Particle Examination.

38 Drilling and Subsea equipment:
(1) Well Control System:
API 6A

API 16A
API 16C
API 64

API 16F

(2) Derrick Systems:
API 4F

API 8C
API 16F

(3) Drilling Fluid Conditioning Systems:
(4) Pipe/Tubular Handling Systems:
API 2C

API 7K

(5) Subsea Production System/ Equipment:

API 17 A, 170, 17Q, 17V, 17TR5, 17TR6, 17D, 17P, 17TR3, 17TR4, 17B, 17L2, 17J, 17K,
17L1, 17R, 17U, 17E, 17F, 178, 17C, 17G, 17H, 17TW
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