UFEN Uan. anm (NU11u)

sraunamslfiiRmumnasmelasiuuasunlinansznudunaan

LASNINTNITANMINATIARALNANTENURILIARAN (sEezALHUNS)

TASINISNARINTIETTNEIP bUNUNTUN AT LARIRIVL NITRNITTEULNDLUA 9

i 2568 (5TUINNABUNSTNYHIAN - FUIAN)

NIANUIN -2

LANAT P-Nne.-0403

[} eV

17849 TUABUNITTRNNDRINIEY NTAUNALUARNLAY




e

U3EN Uan. 9100 (mzu)

v
U

VYUABUMIAUUUIY

(Procedure)

Yeyaena13nLiuaI1ga (Latest Revision Document Information)

sHaenas HUIYFIND WU

P-HN9.-0403 TSO HNA.
(Doc. Code) (BU) (Dep. / Div.)
dl
FoIONAS s e e - GRRTE )

VYUADUNITHEDUNDAINY nItinaARNIRY ‘]JﬁgﬂTﬁalG]f
(Doc. Title) (Status)
dszmal¥aTan Jundsemaly NUIUTIN

5 11/9/2566 26
(Revision) (Declaration Date) (Pages)
58ﬂﬂﬂ1§ﬂ§$ﬂ]ﬁ1“mi’)ﬂﬁ1§ igﬂ'ﬂﬂ"ﬁ‘u\?ﬂ‘lﬂ‘m@ﬂﬁ1§

PTT
(Release Level) (Apply Level)
d a o a Aa a

mnm{l‘iﬂuanmmsm NITUITHITIANTINARNRULASN1ISING G (Emergency and Crisis Management)

(Situation Usage)

MIUINMIANUABILBINIIFTNY (Business Continuity Management)

NSZUIUMTHAN (Core Process)

Moy | nszuIumseey

(Sub Process)

S1882PEANITZLIUNISEOY

(Sub Process Description)

szuuMmsdnms dan. (PIMS)

o_w Y o Y o 4’ Y o
any ﬂﬁz!ﬂ‘ﬂslli’)ﬂTﬂuﬂ VMK UA FIUDIMHUUN
(Requirement Type) | (Requirement) | (Requirement Name)
1 Main M.4.4 MIVAMINARNAY N1IZINGA LAZAINABILDINNFTND
o 2] a a [y o = 9
2 Related B.4.5.5 MITAMIMEsITUMALazHansant Ins@euneldnszuiums
Vimsanuseriies TunsainmamanniduuazIngaaiuglniu
3 Related M.4.4.1 MIATOUAUNS DULAZAD I EAUDIADIHARNIAY

STUUANANIFIUNDEIVDY (Related System/Standard)

P-##1.-0403 UsemalFnsad 5

v ! v
wamsiithuenasauquiieilas muuszuuauguenasINiY

1/26




AV | ITUVANATHIU VoM tive
(System/Standard) (Requirement)
1 ISO 45001 : 2018 8.6 MIATENANINT oW uazmamumm@mmﬁu (Emergency preparedness and
response)
aa oy
ONANININAIVDI
o U U d‘
a1y ‘1J‘§$!ﬂ‘7|!i’)ﬂﬂ'1’§ Inaena yoLdNa1I
1 S-enmTAdUAYY | S-INIIN.-04- PoyamiuayuMIAUIUMIMULRUTANTIMARNIRUINgALAZ
0002 VINIANUADIHDIFIND HUIBU M.

Ui 1 M19umMsautuMsNeINVBNANT (Document Flow)

§10u | mIdutums Tae R HUBNY SuRdufiums

1 |doasiuendis 5oIIAMTAIY M5, 29/08/2566
WNINTTUTLUVNOEAS
e

2 [Anumiuenans AIAMIaIUIRINGTY |25, 30/08/2566
sTUUNOAIMY

3 |dnumuenais feamsshedaanssy  |asa. 11/09/2566
1az1gsNEITTUUND
AIMBTITUNA

4 |dowiidonans Aaenssumsgaams | wna. 11/09/2566
Tnajszuuvodamas
FITUIA

5 |[fuszmaldeneans PRI 11/09/2566

daudi 2 Tsiinnsnasumlasudluenans (Document Edition Record)

§y | wihi | Meazdeamsudlvinede uplvlag

(No.) | (Page) | (Edition Detail) (Editor)

ufluenens : Usulguenans Imiduidegiu

IIANTUALIDIANTHOUND

P-wne.

-0403 UsgmelFnsad 5

v

. v
wamsiithuenasauquiieilas muuszuuauguenasINiY

2/26



cg600010
Text Box


[ 9 d’ = |
a1y | KU §1ﬂﬁ$!ﬂﬂﬂﬂ1§!!fgﬂﬂliﬂﬂﬂ§] !!msﬂiﬂﬂ
(No.) | (Page) | (Edition Detail) (Editor)
2 aEalumsaniiums iaumsdsgiunsnensdmsy
[ T a = o 1 T a3 A o A o
mageunegmau /ulasuulasdyaseuneilu usEnnm
MOU 5uiiogounonniau
3 mgralumsduiums : dsusrdeaums Inseadendsolng
o a A ' ' v 9
4 migralumsauiums : ud luiede nireauaieg igndes
oA = Y & @
5 gualumsaniiums : nunusigazidea g
oA o I @
6 mgwa lumsauiums : Usudeanuldilulaqiu tag link

1 Support document NneItes

oA Y Ay e
aAIUN 3 KU UNNEIVDN (Related Division)

] d‘ | )
MY | HIEY FOHDHHILIU
(No.) | (Division) (Abbreviation)
1 theuswsdunsnduazmsaanu ana.
2 fhoumuaznagnimsaaia nag.
3 heuSmsuazafuayuass DUNE a5 UINA vaa.
1 a oA 3 1o a
4 Aol iamsssuunedImMwsIsumIANIA1 Una.1
] o @ ' 4
5 ey nymenazgnyal n.1-1
6 wihnliiamanazihgesnyunsesliodanasszuuniugy n.1-2
] o @ ' o
7 ey nymenazginyal n.3-1
8 wihnliiamssezihyssnyunsediotanasszuunIugy n3-2
9 uHUALIMIIFUAIAMTIVA3 W.an3-3
10 uwumhyesnuvenazginsal M.1/n.10-1
' a wa ° o s A A o a A o
11 wihgliiansuazihgessnuiginsalineslodatazamiinunnuay Un.10-2
]
My
a < (a wa
12 UHUNUIMIs U TAMIIVA 10 M.1/9.10-3
° o ' t4 = X
13 HHUNNFITNEIMD tazglnsalnlugy aarlise CRIGN
14 urunliamsanitiasneds R
I a ua ] 1 a
15 Al iamsszuunedImasIsuIANIA2 ne.2
o @ ' 4
16 uHuMigesnyImenazgilnyal W.n.5-1
' a oA o @ s A A o a A o
17 nielgianmsuazihgesinuiginsalingesiiodatazaaiiiunnuau Un.s-2

P-##1.-0403 UsemalFnsad 5

3/26

9 ! v
wamsiithuenasauquiieilas muuszuuauguenasINiY



cg600010
Text Box


o v d‘ \ v
MY | HUIBU BOUDVIUIBIIU
(No.) | (Division) (Abbreviation)
[+
e
a < (a wa
18 UHUNUIMIsUATIAMIIVR 5 H.1/n.5-3
° o ' o
19 uruNgs Iy IMauazglnyal H.n.6-1
20 wihsliamanazihyesnvunseslotauazszuuniugy n.6-2
21 uHUNUS s gUEU IANsIvA 6 H.1n.6-3
a ua o 12 ' G4 1
22 srunliamsuazihgsinumenazgilnsalszuniauazaiugu w.aln.7-1
a d1a ua
23 UHUNUIMSUIIAMIIUN 7 W.aln.7-2
24 uwunigesnymenazgunsal W.1n.8-1
' a wa o o s A A o a A o
25 nigliiamsuazihgesiniginsalingesiiodatazaaiiiunnuau n.g-2
oY
M
a < (a ua
26 UHUNUIMIS U TANIIUN 8 H.1n.8-3
" a A 3 1o a
27 Aol iiamsszuunedImusIsnmanIA3 Una.3
[} ) @ 1 o
28 nmihgednymeuazgilnyal n.2-1
29 nielfiamstazihenyuniesloianazszunniug 1n.2-2
a Jd (a wa
30 UHUNUIMsUIIAMIIUN 2 W.1ln.2-3
Aa wa o o ' o (3
31 urunliiamsuazihgsinumenazgilnsalszuuiauazaiugu W.aln.4-1
a Jd (a wa
32 UHUNUIMSgUIIAMIIUN 4 W.aln.4-2
33 uwumhyesnymenazginsal W.n.9-1
34 wihglfiiamsuazihyeinyuasediodauazszuuaiugy Un.9-2
35 uHUNUS s gUEUIANsIA 9 #.1/n.9-3
36 uwumhyesnymenazginsal H.an.11-1
] a wa o [ s A A o a A [
37 nihgliianmsuazihgessneiginsalingesliodatazamiinunnuay Un.11-2
2]
e
a I (a wa
38 HHUNUIMSgUIIAMTIUA 11 M.an.11-3
39 ununihyesnemenazglnsel M. 12-1
40 wiheliamsuazihysinyunseslotauazszuuniugy n.12-2
41 uHUNUSHIsgUEHIAMSIVA 12 M.1In.12-3
J a oA 3 T a
42 dholfiamsssuunedimasssunalungia ag.
43 fheusuagaIuauMIaIMY I TUIA A,
] (=S
44 NUWAIVAUIZUVEINE NE A UA.A VA,
] 1
45 MNUIYAIVANIZVV AN NE B UA.B UA.
] 1o
46 MNUIYAIVANIZUV AN AE C uA.C UA.
P-rnA.-0403 Uszmaldnsaii 5 enasiiiuenmsmuauiieasmunszuuniuguenasminiy

4/26




M9 | W Fodorirony

(No.) | (Division) (Abbreviation)

47 WHBAIUANTZUUAIRY AL D UA.D VA,
48 thodrnTsunazing s sz UU RO AIMABITUIA 239,

a3uil 4 Yoyam3HNUIN (Training Information)

[1 | lidesdnousn AN
Y G
GRRRLGITRRY

[x] | vilsnuinedes U
(lugun 3)

P-##1.-0403 UsemalFnsad 5

5/26

v

ona15Hl

. v
Thuenasaruquiiedlas uuuszuunIuguenasiniu




v oA A
AIUN S U911 (Detail)

5.1) Ynguszasn (Objective)

A Y I Aa oA ] [ 1T AA A a 3 = o~
e luduuuimemsiinnugeunedesmalunstinnamagnay Tesdlumswssuginiain
1 Y 1 ] 1 ~ zgzl.l 9 Ao & ~Aq Y [ 1 [~ A Y T
¥ limssounedIns 1 tazwsensIunIvoyandutunlylumssounsasnis e I noaaniae

u

@ a ] {
aunsanauanlsauldluanmindediasnga

5.2) YBUE (Scope)

Y
c%

o A { o A [ { v o )
ﬂlu@@‘Llﬂ'li@'lLuuq'lu‘ﬁfﬂgﬂ']LUUﬂ'ﬁﬂ']ﬂWﬁq ﬁflﬂ’]ﬁg’l@Lwﬂﬁgﬂﬂlla3‘1/]’]ﬂ’]55$ﬂ’]8ﬂ’]“]f@@ﬂi]’]ﬂigﬂu
[ T oY [ a 1 T 4 [ [ Y g’.:
NOAINL Gl’liJL!,W‘L!5@\1ﬁﬂlﬂﬂi}ﬂlﬂuﬁgﬂﬂﬂ@ﬁQﬂTGﬁﬂQ@g’Ju@ﬂﬂ%@@gju@@ﬂﬁﬂﬂiﬂﬂ T]QUUUﬂ!LﬁZGlUﬂZLa
o Aa ] 2 93 A 9 o Y a o 1 ' a Ao Y a
Iﬂﬂﬁlumi@1111414mtiLlﬁazﬂjuﬁﬁluﬁ]ﬂ%LﬂuLLuav}N Wi@ell'ﬁ]l;lugﬁu'lalWUi'Hﬂ%@ﬂﬂﬂﬂﬂlﬂu‘ﬂﬂﬂﬂ’mnﬁ/‘llﬁy

o A A a3 1 A 1
AUtUMs lunsaiiluneuuunvsone lungia

5.3) 1908159199 9710ENUUBNIZ UL 15U NYHINY (Reference)

® ASMEB31.8 Gas Transmission and Distribution 5I4TN11ATFIUDUNNNEITD
® Wiz HIYYANIUIENOUNINITNAINY
®  NYNITNINITVVIUAINWING

5.4) MVINANIN (Definition)

Taigi

FIuN 6 VUMDY / NIZVIUMIAUNUINY (Procedure / Workflow Process)

Y
o/

1 1 1 oY g; ] 1 1 oY g; ] 1
VYUADUNITHDUUFUNDEAIN ﬁ]S‘]JiZﬂ’EJ‘]Jll‘]JGS{’JEJ VYUADUBDUNDAINIEUUUN LLIAZVYUADUNITHEDUND
oY =~ = [ dy
aamalunzia Taslisazoen adil
A | ' o a 14
6.1 nsmaﬂummmmﬁssu%m YUUD ﬂi%ﬂi’)‘llﬂ]ﬂ
6.1.1 91U Preliminary Survey
a A A J T
6.1.2 QWH%@@HLW@Lﬂ@LLHDﬂ@ﬁQﬂW‘%
6.1.3 91U Detail Survey JATIAAINS
6.1.4 1NUaen Existing Coating
6.1.5 M3y laun Moy Repair Clamp method %30 Cut and Replacement method
6.1.6 MUBOWN Field Joint Coating.

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

6/26



6.1.7 91U Purging and Commissioning

6.1.1 914 Preliminary Survey

U

A3URAveL TUABUMIAUHUNY

] Fl ] )
WA/ IN. / N, HAEHUIBUN 1. yhmshdmiuimessyila,  vweanudenis, e
1@5uueuHNY @UHUS Global Positioning System (GPS) IWO3Z@MINUY
Y
North(N), East(E), N321A10an Iagllssiavedne 5IUNA
a 1A I a a I A ] a 1 o
nosanauduaulsznnauuas vsedndluaueeu suilu
1 k2
920419 Sheet Pile Tumsyansolu eagihiiosdu sousw
¥ g Yoy ' A A
Toyaniviug Ui lHgud EMC-TSO 1aghuienuausg o
4 v 7 A A o A X 9
AerteanelusInnInIuiows sud iU luiilesdu
Y o = a v v
FAIUNIVUNNTYALIBIANITAT IV OV Tagtoyaa1usnly
~ g’/ tdy I A 9 Y
LUANNAWAIANLINT 8.1 Neilansodiumy andoyald

MuAIUMIDL

v J '

o ] I 4 a o D] o {
U/ UIFUTUNUD 2. ﬂizmmm Glfl’fa\1ﬁuﬁ'ﬂ‘ﬁU'lEW]'Iﬂ'J'IﬂJHJ']ii]ﬂUﬂJ’Jﬁ“]fu/‘]ﬂJ“]fu ‘ﬁ’t’]ﬂ

u

9 a g’/ { [ v do
Glﬂai]ﬂlﬂﬂlﬁfﬂ@’]uﬂlu@@uﬁlm@ 1’7%@ UINBUAUNUDITNINUA

wn /1 Mussufinetes 3. dsgauanu Aareny USHNgGINoRNMY HIBRTLIMINTOUND

]
=

A Ao 9 a o A dy A o 1 n ya dy
ANRUNIAVNNIWAHAUUUNIT WINWUNAINAT “lu“lmﬂuwu

Do,

4. ean. 19 a9 tazurarulseaunumdoyaveInTIuaANG

U
o A

d‘a 1 [ A dy d‘ [ 1
Nauneusuiumsliunieud lvlag lunundanan

o A

e mslfinaulag zdesduiiumsan wsyswinainnsilszney

a o Ado & o Y Yo =

namanasny « lunsainduiuuaziseaiu lgsulueygal

o 9 Aa A AAa 1A v [

grunadn llundunseanwnnilenegerdsvesyanalunailan

A ' A ' o Yo a

oA Fouuay Wioud luszun Inssvtenasan Idnid

a o 1 ' A 9 j’ ~ a ?,‘, ~

5. . szauau UTENgauNoA NN UNANAIMS TINNUATHY

anuwionlumsvounangai@onie 1azIm. A319a0U Grade N1

ANUHU FUAVDINO(SAW.ERW etc.), Design pressure 1o

UsziiumanseNUveessuUMe tazlsziiunue1IMNe 9N

Isolation W3z UT UL Nitrogen k) 15@111“1?633‘?1 Spared line pipe

A 1 ~ d‘! Y o VoA

nied Aan1AruINg 8.2 e l¥lumsanannumuvemen

Y

doams Taelumsmuinliinsanldnenil Equivalent design

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

7/26



pressure 9619 RBINIA U Design Pressure LN CIGATIEHY

6. WA. 3IUTINTOYAVOINOAIN I ATIVAOULUY As-Built Drawing,
Y Ao &
uaasveya GIS Nauiu
7. UA. ANUIU Vent Time

° . . . v A a9 9
8. . Mudm Usuw Liquid Nitrogen ANDIANUINN 8.3 ﬂ@l@\iﬂ”ﬁiﬂf\ﬂﬂ

nazdlszau 1. W30 USHNTOUNORNAU INAAADAUVTHNT supply
v [
N2 saunedseanuauiiedawieonluaiuves Mobile Purging Unit
] A A 9 A ad 1 dy Y
9. M. uagniuIeNUNNITee YsziuIsmsteuusulwdodu Taons
9 9
N33 msgen. tazsaunasarmunuanulumsseuodu
1 d' d' 9 dy 9 [ a o 1
10. M. wazruenuneIves Useenuauludodu nu uSEnae
! o Ao & . Y a
11 Supplied Equipment #an91d)1dea19m14 Check List 5I8MINT0N

Aoy aunas Supplied Equipment AIN1ANUINT 8.4

@ A G o 1 A
11. 'J‘V].ﬂi&’ﬁ'lﬂ\ﬂﬂﬂ‘ﬂ ., Ua. LLamm@]!W@miﬂMﬂﬂW’lQﬂﬂiﬂ!‘ﬁf@ll‘ﬂ@‘ﬂ

o Y an v 1 o ' A J o a
tuilusanadsmsdadeginssidsnatnivods ldsganame

N1

1. MSWIITU Vent Gas 110111115 Purging System 19 YADANA 42” 29 BVW1-BVW5

A v [ qy 1 I dy ~ A U Y 1 9 =~ A
IUDIINNDEINIY 42 UIBIN BVWI-BVWS L‘]JHWUVIJ;]LGU']ﬂi’EJVI'NLLﬂ‘U ’G’NWﬁiﬂﬂ1ﬁ°ﬁ')ﬂlﬁuﬂ1ﬂﬂﬂi‘gﬁ1ﬁ’fN

v
=

Y H ¥
M3 U Block Valve 4111150 Mobile Purging & Liquid Nitrogen Taieunsathgiiui Block Valve a4

U

o . 4 v & 1 1 1 1o 2]
ﬁﬂ\‘l‘ﬂ”lﬂﬁi Purging 911 Block Valve ﬁu"] UNU ﬂ\ﬁ!ui31431\1ﬂTi‘ﬂf’Oll‘V]’f)E‘NﬂT“ﬁ@Tﬂﬂgﬁlﬂﬂﬁﬂii Vent N1 11

. A A a o4&
Section DUINNIANAIU

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

8/26



36l | ymAAmaIEnIBY | Section 9¥A09 Vent ifiuifu Purging BV Vent BV
1 BVWI-BVW2 BVW2-BVW3 BVW3 BVWI
2 BVW2-BVW3 N/A BVW3 BVW2
3 BVW3-BVW4 N/A BVW3 BVW4
4 BVW4-BVWS5 N/A BVWS5 BVW4

A 9y o o a A a v o A a wa a v oA a
6.1.2  UHINUUBINYU 'mmmmyﬂﬂmwmﬂﬂummmmm (mu“lumsﬂg]umm 21aNM IS uRNAN

o ] v
muﬂaumuﬁmam‘lﬂ)

U

Yo A
NIVNABOU

YUADUNITAUUUIY

N/ U9 / UTHNYOUNDYAURY /

[ A A 9
N UIGITUNINYIVD

o ° Vo o 4 = an ~ ' )
1. @1999AWHUINDAINIY TINNIAIINAN W’lﬂ'J‘ﬁﬂ’liG]i'Jﬁ]ﬁ'ﬂ‘]Jﬂﬁ]'ﬁ]ﬂ@GlW

= a 9 o [ @ Yo '

llﬂ’]ilﬂﬂﬂigﬂ']ﬂhl‘l/\l ADININITNTIVIATEAU % LEL Gh’i@]’lﬂ')’l 5%LEL

= 9 A o A
maumwﬂmiummumi

Qo

v 9 H
A A v

A A J s 9 o o 9 '
nsdinnuNAINa1INaUnaquge Aowinsd1579 % Oxygen Tdgenn
1 [ =N = Y 9 dy d'
19.5% ua litnu 23.5 % By Volume 39oyanalnyaainsdinui win
1A 9 ' A o a
%0xygen Litiee1dud lulymiszuiee1nia nouEuduiums
a a ¥ . Y o & A 9 v v
2. NATUINAAITEUY Grounding @9ntlu) etlenu Surge/Fault 190714
Upstream La1& Downstream maq@ﬂﬁﬁuﬁumicﬁaufflsslaaﬂnmﬁuﬁumi
Y
NNUUADL
9 [ { o A a 1 [
3. dmuanazfuagaiizaudumsyalanodnia
4. n5aiAeelnsn Sheet Pile 1¥¥mMsasIvaoULUINZTN Sheet Pile 1
lutiszuuasisglInnoug egauais sawdeenelwihusegausoun
' Y A
GRIGLIGEN
a o T A A @ A Y &’ ~ a
5. NNTAEINLEUY0UAToIINTN1F IuMsya tazNunoIaY N15Ya

a

Y 3 Y o a A ' 1
ﬂuclmﬂu]lﬂmmromﬁummﬂmﬂu IWBNITATIVAD UL EDULLEUND

v
a A A A [

ATANYAAUNTANUANAY 3 1WAT Y50 NUNN WA 10,000 a3.30. 19

Q

{ { A I
Uszanuauveoygna i luiesi Nszyluuas 17 T ldaw
NIV.MIYAAULAZONAY WA, 2543
=1

A 1 1 4 o
6. MIBUNUYANDAINF WINTiNMIYa TauATeetnsazeyna liyais

o a Y = qu A Yt
FEAU 1 1UAT mﬂmm’amnuum%ﬂuﬂmmu 130 %31“11'3ﬁﬂ1'§ Back hoe

P-##1.-0403 UsemalFnsad 5

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

9/26




[ v
= =

yateszezlaoais Taoszriniyaldduiumsszydumnionaos
52021701NYA 1AZIZADITIUAY Stand by NYAINAMAAADAIIAT T21HI
o A Y Y] [ q ¥ A [ o 1 a Ay [
autiumsdessziase i luldiaseetnsnsznununeody iveilesnn

Coating damage

6.1.3  uIMuoIAU 91U Detail Survey 9aiidaIHg

U

Y a
NIVHATOU

YUADUNITAUUUIY

Yo 1 1
'J‘VI./QTLILW?J']%@?J‘W’O /e /

1 A A 9
TN/HUINUNNYIVDY

o ) 1 a a ~ Y 19 o & an
1. MMIEITINUINOANNIITYUT LU Route NABI I (19 uilu) 5
1 1 o Y =\ A l g’/ 2 o o @
FouNTuTudodll (Bend) Wio 'l 1iniudahmstimuagada
A A Y o a & . )
01301 Weld O Let N3fiN1zA0ININTAAAY Inflatable Air Bag %30 15
[ . g’/ g 9 axy [} 1 I asy
%03 Repair Clamp (Iagluvunoutide1sz135mssonnaziiuisms
Repair clamp %30 Cut and replacement)
2. IMI18APIAUKUNIAZITNIFON (Detail Procedure) JUu1UMNS
' A ] o a A 9 <
FOULATMTITONAD TINNIYTIUUTZoZA N2 1HIUNTZNT Re-
Commissioning
g . . . A FY 1 ] AA 1
3. 9A%1 Welding Procedure Specification 11% 1UM550UNDNTUNFOUND
[

T@# Cut and replacement 99%1 WPS (e 1% lumsgeunedensy

6.1.4  uMIMULBIAY 1Uaen Existing Coating

U

ASURArOL

YUADUNITAUUHIY

M./ B5UMTOU0 / 199

1. 914aen Coating ¥inlHaTeeleninadsznmelnazdeia %LEL ¥

7171 5 %LEL 52¥ANNAUHUNTAD97INTIA %LEL Aa0anan

P-##1.-0403 UsemalFnsad 5

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

10/26




6.1.5 urIMaoIdu mytenne lAun M3 Repair Clamp method 130 Cut  and Replacement
method
] 1 1 g o { a
mi%u‘ﬂmmuﬂu 2 3’% muaﬂummwaﬁmﬂ HAZHNANITNTIVADUIDY Crack (N1INTIVADUITOY
o . . . A and A
Crack 21315991 18 lag Magnetic Particle Testing : MT 139959 U¢) MUNITAY)

6.1.5.1 M3ueulag Repair Clamp

Y ~ A A o = [ 1 Aa [ 1 g’l 9 .
Gl"]fiuﬂimmllﬂa‘V]”]ﬂ?@Nﬂ??llﬂwjvlll‘lﬂfylﬂuﬂ’J'ljgflgW'NGUEN Seal NITADIANUUDY Repair Clamp (AT

"y ¥

1 Y ] Y
Ifiiszoz11958 119 Seal NUTOENT13AREITIDE 1/8” HagiuNNaaasliaugvszaany lanu 1/32 117

q

TagNnsananNueLazvInsoadenie Nl ayanalfimssendsmstitissiinnumiiy Taomnz

v Y v
n30iA Design Pressure YBINDIANFINIT Design Pressure U949 Repair Clamp N15F0NH0D HNIADIAIUUDING
Y = =< g ~ ] ] I 1 Yy A Y J Y = =< Y o Y ] v 2
vzApaMIgaTInuUY wwilunelaau vise auune Above Ground 92ABILMIBATIAIMND LU 111U
Tlirnsofansuuneiidiuladiuniiaves Split Sleeve 1ilu Free End
mMsxou 1asly Repair Clamp 1@ 1HiUMTAN _PLIDCO Installation Manual Tagmsaniiuauls
aniiumineldmsnrunuanlae waq sauf .
o 1 A A d’ Y [ 1 .
® hmsanuaIeELHaNMdsuLaNANeeN tolleanuilyiaems Run Pig Tueuiaa
° . A A ' Aq 9 o
® 1IMIATIVADD Seal YD Repair Clamp Nilas1wantsnvie I mndildianudazes
UVINUAINAT TASRWIZHILTNIUNAIN0ITTURAND Seal 99 Clamp
Y [
® 111M3IARAT Repair Clamp TAogi11ie Seal 9¢A0IATOUAGNUSNUNNAANUTINY
Y v
(@NTDNINITAAAITENIINT Gas Leak 19)
' a ¥ a @ [ o a) .
® HINTTHINMIAAAINNITTIVEINY 111¥1N512)A Bleed Valve / Bleed Plug Y84 Repair
Clamp Aaoa Taeditmiia Bleed TWogludmmiia 12 wiim

v
a G

] 9
® msanasdesliyafitnanuFeneeg 531119 Circumferential Seal Nadosd1u Taoly

a ¥y YY Aaa A ’ Yy a w
ﬂ”lﬁ@]ﬂ@]\?@]@\?ﬂlﬁﬂ'lucﬂll ariaey @g1u@1umamu

® N3 Bolt 114 Torque mmilonasuuy 1 521 Tasdedriin15as19d0uA1 Torque
naduiieTuLd a3 AeInsIvaeUINITHZ YRS Bolt 9zADIANDNINTI Nut aeation
1/4 #IMHUANNYIIVOA Stud Bolt

® Gap V04 Longitudinal space N19a03M1HzA3IM 13IAYM 1/8 #?

A o A . A v 3 ' Y Yo

® nsalNvETIMsIF¥oNTaUVD Split Sleeve ta I umsgonuuvos deelasuns
a <3 1 1] 1 oA 4
NNTAWALANUHAUTINAUTENI @, M. 1ag 59, Taglhauiumsenuu

. Y v Y Y g 1 Y = o A . . Yy
Circumferential NagesulFinanaianou 9101 1INN3WON Longitudinal 1¥ita2
1@59 M139 Preheat 1971932 19i1)1 1319819 Thermal Blankets
@ A 9y < Y o '
® AeNaIMsFoNLdNa5v111IN5 Re-Torque Y94 Bolt 111y

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

11/26



X 9 ! v
L] °lumsg%au“lﬁ’ﬁ1mimﬁau Penetration Test (PT.) nﬂwmmmm%um Circumferential
& Longitudinal
9 ]
®  9NUUTIWIINMTFON Tack weld 50U Bolt & Nut N2
A o a a & kY < Yo A a S o A
® m@mmumimmummiﬁflwmmumiﬂﬂ Bleed Valve / Bleed Plug 910U UNINTIFOY
Plug 9

1 U \ d‘ | Y A A A ] = a 1 ]
6.1.5.2 ﬂTi“ﬂ@uiﬂﬂﬂ]ﬁﬂﬂ!!ﬁ%ﬂﬂ!%ﬁuﬂ@ (Gl‘])'cluﬂﬁ'ﬂ!‘VlLLNaﬂﬂf??ﬂﬂﬂ’ﬂﬂﬂ?’llﬂﬂﬂ’)ﬁ%fJ$1’i‘NGUEN

9 : 9 9
Seal mﬁmﬁ’mmm Repair Clamp) ﬂ']'i"]ff)iJTﬂﬂﬂ?ﬁﬂﬂllﬁ%ﬂﬂﬁ@ﬂﬂ@ﬁﬂﬂﬁuﬂ 3 UYUADU

[

N

=le

MIAAAWAZAHUNITIZVY Venturi (Extractor)
[ A o Aa o 1 A A ] T @ » = 9
®  NBUGNANUUNIUAANDHTOITONNDFINIY NIYHAINTT Vent NFDONVINTEUUIUY Pressure 1UIFU
[ A I . [ Y 9 9 [ =\ ; 1 g
NotnovVI 0 psig. (N1NU Atmosphere) tiaz 1% N2 purge 1¥inodaniad i %LEL #1131 5 9110UY
Yo a a g’/ . d' . 9 v o 9 a A a g‘/
TAAUIUMIAANITZVY Venturi 1 Block Valve station MUHINUMEUDI9ANANS TAgdITNMIAANI

srvvaaandluglan 1

M Naragludumisile

M Ndragluduniaila

Venturi
Air Compressor \!

\ 1

vent vent

Venturi
Air Compressor \

PRk

Repaired

PGS . p

dl
PN

-—— e o = . _.N——

3 i1 Typical Configuration N3AANI5EUY Venturi (Extractor)

(2

® 158U Air Compressor NUAAIVUIA 76 cfm. 08193108 2 72 A0 1 Block Valve LagiilsaauyuIa 100
v Y '
psig. 918 Air N4 Hose YU1A 0.5 UD l1/AadaN Venturi
o a 3 . Y L A Y = Y [ ' =
® 111MIARAT Venturi DUWTI Flange w11 6 12 1 laiimseson13nsedumiia Flange Sale Tap (finn

Y 1 [ 9
Block Valve Station) 910111 14g 11 Type ¥03 Spool 19z M¥ouaen Flange 9n1iudasuiiuns

s
a (%

AANN Venturi

P
¥ A

Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamstitluenasaruquiiedlasuuuszuuniuguenaisminiy

12/26



Y
e niuimsila valve A1ularen13ued Vent Stack 910 (lulviemalvadorduoinihnves

Vent Stack)

9 ] ]
® IANUISUIING Start IAT09 Air Compressor

! o

o 53‘Vi’JNﬂ']Lﬁuﬂ?iﬂ%é]jﬂﬂﬁlﬂstWﬁ}'lﬁﬂlﬂﬂlﬂlﬂdl Monitor ﬁaaﬂiwmmmiﬁuﬁumiuamzﬁ’mﬁﬂd’a

9y o a

IMYAUTINUYANAANDI 1IN THINUUBITLUY Venturi )19 5 MANBUAINNGTUNUAAAD

q

a 2 .Y Y ' o 1 J ' o 1A Y [ A
® TumsAnalszUY Venturi aodnsdvae1nuils Ndwmnisvesnaledludumuangndesasgii 1

] J J o [ 2
@35vaeulinilanmdidigaiieves Vent Stack lavhinislauda)

S . T o v . = U U Y Y 2 d' oA Yy Y 4 d'
® 3% Venturi "lamnm U Air Compressor {@g¥gNETNUHU Gl‘m‘in“r‘i‘L!1ﬂ!ﬂlﬂﬂ1!uuﬂ1§!!‘i}ﬁﬁ]1‘ﬁu1ﬂ

Y \ 4 d' oA v A
ﬂu1ﬁ1u“ﬂﬂu1ﬁﬂﬁ]ﬂ!ﬂﬂﬂq9]ﬂ"lﬁﬂ“‘l—!‘uﬂ‘u‘ﬂuﬂ

QU \l ' o
N1IANANDAINY

[ A o 1 Y o 1 a 4 o % (4] v o [
L4 ﬂ@ulillﬂ'lu@l@ﬂ@iﬂﬂ?ﬂ'ﬁﬁi’)i]ﬁ@‘]J’J'l“Uilﬂmﬁﬂmfl'lﬂﬁﬁ@flﬂWGﬁWW%'E]Vlll I@ﬂ“l/l'lﬂ'liﬁ]ﬂ %LEL. ¥i1n

o ' o ' ' A A ~ A < ' ' 9
WHAN1TIANU I %LEL 711071 5 %LEL. 89190175 (NTMN%LEL 3Jﬂ1iL‘lJ’de‘lJL‘lJW]5N“] %ulmmélﬂmﬂﬁ

o A 1< o A o 1 1Y 9 Jya A o
Auiiums lagaaa) ansadmiumsaanenodans lasls Hot Cut Taeld iuResnss 1da

Tagszredaiion1uaoaneli 14 Nitrogen Purge g uinmaziiinmsda

® 11INHANTIA %LEL. 94091 5% LEL. uad1n1 10%LEL. 191435 msdauny Cold Cut

] 1 % 1 YA = gi 1 9Y o 4' Y [ ] Y a % A d' %
HUBLTHIR YNICHINNITAAND ﬂﬁiﬂlﬁﬂﬂﬁﬂﬂﬂﬂﬂqﬁﬂ’lﬂ meJmnu”luiwmmﬂmsmmm@maaum

@ @ dy I 1 Y 4 v @ 4 a ..
NPYNAINTIAA uEJﬂmﬂu%Lﬂum‘ﬁnmmﬂiymﬁm%ﬂﬁﬂ/ﬁﬂmlﬁmmﬂqmﬁgnmmz Tie-in

914 Hot Cut
o_ ¥ = o A
a9y J1ga1yA mmumﬂ@ﬂ
' o v 1 Y o ( 1 1 A Yo
1 TTUINNINITAAND Gl‘lri‘ﬂ”lﬂ"li@ﬂizﬂﬂ Cp ﬂlﬂﬂﬂﬂ%lﬂﬂuﬂiyﬁ1@ﬂﬂ Iﬂﬂ @mmm/m /

[

I - A A A
ﬁﬂ"IWL‘]JuLUJL‘Waﬂﬂ@uﬂﬁ]gliuﬂ]ulsﬁﬂu

a = ] Y A A o (2 [ =
N9199119A Bond Box ‘VI@EﬂﬂaLﬂEN m'em1ms@mwﬂi:uuuazaﬂﬂmmmu

IMN/IN

9
2 MINIATIIA0U BV MIADIPANT ‘VQIJTEJ NUMS Venturi (Extractor) 991

Y Ay Y A . ° QY
Aa0ANALALARIUIDIHUI NN Monitor NMIINIUUYSITLUL Venturi 11
MNUAADANAT N BV HIN5241719911 Hot Cut ¥INWLINIZUY Venturi 1 BV

L Y A o A Y Y Ao a ' o A [
Fail A9 43 U@ niuMsuda1n ganautiunmsseusun i morgauluiun

oA Y . o I a g <3 =R
LLﬁ$ﬂHHUﬂ1ﬁL!fgﬂsUﬁlﬁi$U‘U Venturi MOt udnavauasa 399ea11150

Yo
E\JTUW”JVL“II@]/

IMN/IN

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

13/26




Y '
autiums luduneunsly1a Taeh Block Valve 95#0493) Air Compressor 8814

oo 2 ¢ Tagaziiaiu 1 @auag Stand by 1 #2

MMIAI989U %LEL 191071 5 %LEL. 13150154914 Hot Cut A5 19

Ao A Y o a A 3’; Y A A Y

wmu,uumﬂwmmmm@ﬂ BV MADNATUNN 5 UIN INBDLRNTEUUTENIN
F

NITMANUUDITEUY Venturi IIUNINTIVFAOUIE VU Communication g

sen19mMIdaliviinsia %LEL. aaoanan

3 AT UHIAYA /
. ] 1 A 1 A ' Ao a Y o
Nitrogen %18 Purge 16Aa0AatNaFI00919 5EHINNAUHUNST IHNINS MN/TN
' ] il
AnAoN BV NIE0IATUNNT 5 W13 1oz uuanImmsiiauvesssuy
v
Venturi 5IUNIATIVAOVTLUY Communication LaZ521I19MIAA 1111530
%LEL. A00A1a1
Yo 9 ' . . Y o A = o Yo
4 W IAT VL9910 BV 152U Venturi Fail TRgagutiums Iagniuil uazi ASUmu/un /
§ <3 1 § o A 1 .
M3ud lsz Y Venturi 1 BV THudnadonounazauiiumsae 1l mnfigaia | m./am
Yo Y = % o o . A v A
g lallasudeyanin BV 9 q 5 indlezdesihmsngamsautiumsnuiilag
< o a \l % d‘ a 1 d‘ =S
HANA tazazaInsaaHUMsAe latlieaansoRanen BV Gaannms
MUUD9 Venturi
911 Cold Cut
% = o a
a1y 510621009 Autums lag
1 55111953 Cold Cut Tvhnsdnszy CP veaneseniidyniesn Tag AS MU /e /
#9150199 Bond Box NoglndiAes memnmsaauenszunuazaaymimoedl | m./an
<] 1 < 1 ~ 2 A
gamnuulimanneunazsuOUsow
o
2 MN3AT19a0U BV M3a039A117 9110 11013 Venturi (Extractor) 09 HSUImAvA /
Y Ay g A . o . 9.9
AROANIALAZABIUD I NIUA Monitor NTMNIUVOITEUL Venturi 14 M./
Mauaaeaal i BV WInsgn11991u Cold Cut HINWUNTEUY Venturi 7
L Y oA o A Y Y Ao a 1 o A
BV Fail #0935 UaA UM L1 9anauiiumssouiuns iiongaau
o o A . o 3 a <
Tusiud tazdufiumsud lvldse vy Venturi vanuiludadudiada 299y
9 1
aunsasuiumsluvuneusne 1118 Tasf Block Valve 3¢dnall Air
Compressor 88191108 2 7 TAB9Z191U 1 AL Stand by 1 #2
3 MM3as219a0U %LEL 1H@1n71 10 %LEL. @115065091U Cold Cut 531N | ASutvun/iug /

IN/TN

P-##1.-0403 UsemalFnsad 5

14/26

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY




4 wIn IA5 U990 BV 115200 Venturi Fail 1ingaduiiums laeiuil uazvh | d5umuniva/
. { <] 1 { o A 1 4 a
MU 152U Venturi 1 BV duduaSonounsgduiiunmsaell mofigaa | am./am
g lilasudeyaain BV nn q 5 indiezdesihmsrgamsantiumsiuiilay
< o_. A il k4 d' a 1 d' =<
IR HazzaINIARUHUMIAR IilamINsaRnAaN BV Baamnms

M914Y09 Venturi

5 5¥W11991U Cold Cut @11150 19 Nitrogen Feed 19191n9aMoidono iMosie | A5umuiua /
A A
99919 %GAS 14 M/IN
' ° Yg Yo A Aq v a & Yo
6 N0 % Gas luaadaali 19I5 s%ou Weld o let auuuanle lunsanaa ASUMU/AuR /

Inflatable Air Bag LaYIINIIZAIY pneumatic drilling el lumsia % Gas IMN/IN
W19 521188 50 B3, W15 %LEL USNUNLF0N Weld O let 19 %LEL ¢

N5 %

d‘ A \ T o
NMITPONADNOAINTY

A ' ] an A ' o Y A
ﬂ']ﬁl%'@ﬂﬂ'ﬂfﬂzllﬂﬁlﬂu 2 'J‘ﬁﬂWi@Wllcb'uﬂ‘U@Q‘ﬂﬂllagﬁﬂWWﬂ'lﬁi'Jllﬁa‘U@QﬂTﬂf JU

A 1A ° ' 1o & Yy a & o }
1 m3¥ounonil %LEL 1011 5 %LEL. (hisuiludesannsginsal Isolation Gas)
2) M3FNND %LEL g9 5 %LEL.Iao1¥ Inflatable Air Bag 114 Isolation equipment (A04%in13 140w

X 9 ]
Weld O Let 10 1411n3AAA4 Inflatable Air Bag 11823281135 Vent Gas 1Wo1/09AU Pressure azaudvith

Isolation equipment)

1) MYeuABNIAN %LEL $1031 S%LEL.

'
o '

® 1im3ia %LEL Usnafiagyiimayon 1391 %LEL ¢ 5%LEL.

o noudonldinmsiszauau wad N Monitor pgNuAaz Block Valve 152U Venturi 630911911
' 4 A 4 o o 1 o A ' . A .
ADIHDINITINTDENUFONNod I 1A TEHINMTAUTUNU MINWDNTZVY Venturi 7| BV Fail

Y a '

Yy A o A Y A o @ A v A o A Y
@]’f]\‘]ﬁﬂ@’]luuﬂ'ﬁlmﬂﬁlﬁ %@ﬂ@’uuuﬂ’lﬁ%ﬂuﬁﬂ‘ﬂi’lﬂLW’E]WEJ@\?’IuGlHWHW L!ﬁ$@’]ﬂ!ﬂﬂ’]illﬁﬂl"uiﬂigﬂﬂ

q

I~ o

o I a a H 1 {
Venturi a1 uilpdnduade 3azannsasuiiums luiuneuae 1118 Taeh Block Valve 3¢d04
3l Air Compressor 08191108 2 7 TA89Z311911 1 AL Stand by 1 @2
1 I ] [ o a 3‘1 . .. . 4
o mnelianwiumimanliihinisaaaunseie De-Magnetizing machine w30 19ae lWandison
9 1] 9
WusouneniaeImuueeseudey nntuenszua Muazinmsnaaeuiannuussves
] < A ] [} Y o A A o A A a Q.
gunnsitiananadrse i win luanas Ihnmsuinyvseaadiuiusey viswasunaniansiu

2 d < A g Vg
a1 linauduiuniudy meaadymanmneduwiman

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

15/26




v A o

e 1 lATuN91n BV 132U Venturi Fail 1dngaduiiums Taeviudi uaziihimsud luszun Venturi

{ S v { o Aa ' Y a (Y
7 BV lduduaSonounszduiumsas 'l mnfiganamiglildsudeyanin BV n q 5 infiezdies

mmsugamsauiiumsnuiilaadaia sazazannsaduiiumsne laioamnsafaned BV 99

AMNNIINNUVDY Venturi

Ao A LA a LY A % Ao a A £
® FTUINNNMINIYDY 32UU Venturi N Block Valve (A Fail ﬂ?)\‘]i‘u!!‘i]\‘]i]ﬂﬂﬂ“‘i—!“ﬂfj!“ﬂ@ﬂiﬁﬁﬂ!ﬂ

v ) ] [ Y
woulaanun TasnurouIzsuaUAe a3z Venturi angaud 1l lieanso 1nu'ldonass

A o A 9 ] Y o . ES =2 o A
® 19711N151¥0U Root Pass La1a39 1H1INMINATOU Penetration Test (PT.) 91DUUIINMNITLFON

@ 3 o o
IUNTENWANATD Cover Pass I9MININATDY PT , Magnetic Test (MT) {ag NINITNATDUY

Radiographic Test (RT.)

o

o Jumswouliiaeuaiy wps 11d5ue13ia (@1ureudeil WQT Valid il l/aw wes)

q

4 <3 o .
5’]!%@1] Root Pass Lléljlﬁiﬂ FWTONYATSUUNITNINIUYDY Venturi System

2.) M3yeudonstii %LEL gini1 S%LEL lae1¥ nflatable Air Bag

noudonIrisinsiszaau 1waa 91 Monitor aguaaz Block Valve 115211 Venturi 639

o 1 4 A 4 1 1 oY 1 [ . {
MNUADILDIITNINTDE NNUFOUNDFINY 1¢ ¥1NTLHINU WINWUINTLVY Venturi N1 BV

LY A o A A Y Ao A ] o A v A o Aa
Fail Aodsudniiumsudali gaidudumsgoniunsiu movgaiuluiui vazduiunmsud ly
. o I a 3 o A H 1 {
M350 Venturi M1a1usuilndudaads 3sezansaamiiums luduasuao 1'1d Tash Block
Valve 3289493 Air Compressor 88131108 2 @3 1Agaz31a1 1 faag Stand by 1 7
1] Y ]
ML Weld O let AM5UAAAS Balloon @UULIAUDY Weld O Let Tagno U u¥oudnani
M33A %LEL USNaUNIZiInssou
g’/ o 9 1 d‘ 9 a g’/ ~ Y

NNUUINNMITINIZIVDI Weld O let Taglagainuamivelylumsaaas Balloon Tnsgnaizazaodgn
~ Y A A = ~ 9 v, A v o '

Res G ey Lufimasu/auurauay F9vuzitesdoeld Nitrogen Purge 1o 1H %LEL @101
5%LEL

o a g}./ Y o VoA o A 1 [ A 9 1
MNIAAAY Balloon HIIAIMUINIZIIIMIIBRUFIU Weld O Let auaadlugili 3 Tagazaoania

A Ay Yo A ¥ A Y ' "y
1NUITNAUN 1A UNANTZNUTI0991NANS DUUDINUITOU VZA 091 19D81911D8 50 ).

k) v ) v
NUUTINIINTIA %LEL UTNUNILIINIF0U 9280918161091 5 %LEL.

Weld-o-let

_\A vl

£

O e 7O %I

113 Tie-in 1agIEN135AAAY Inflatable Air Bag

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

16/26



o nouwrouFIMSIUTUNY BV 132U Venturi 99A9Y191UADI993961015015 W UBDUN O E
[
ma'ld
[ 3 1 <3 o a g’J 4 .. .
o nnmelianiunimanliihnidanuniosiio De-Magnetizing machine W30 1510 Tvla1ng
4 [ 1 g’/ g’/ 1 o Y] 1 3
AOUWUTOUNONIADIMIU MNUUDENTZUa IHazTIMINAao U IANNULTIVBIAUIULLIMAN
A ' ' Y o A A ° A A A o A
anadrio 1 viin liaaas Idihmsmuvseaaiuiusou visoldsunanamsnuaisl Wioaa
[ I~ [ <
dymanmmeiuuiman
1 A o A . A a L Y A k4 d' oA d' 4
® INTTUINTNINMIFON 53 VY Venturi 1 BV 1Han3 Fail fessuudsgaidufiumayenlvivga
wanlagnun Tasnudeuazsuduas 1dios 1 Venturi enunsoud laldainse 14u'ldan

glj J 4 1 1 1Ta A I
ATI HAMINNITATIVAOU W JAFOUNUI %LEL. el 5%LEL. 193rans daauguannilug

U

v A

' Yo a A A .99 v 3
daaulateglianfiumsyenrIoassomsud luse Y Venturi 191d1a5e
A o A Y <3 Y o . ES =2 o A
® 19¥11N151%0Y Root Pass 1A a3 1NN NATOU Penetration Test (PT.) 31NUUIININTFON
o <3 o o
IUNTTNWANATY Cover Pass 31NMINATOU PT , Magnetic Test (MT) tag HmMInaaoy
Radiographic Test (RT.)
o [ 4 1 <3
® 11113099 Inflatable Air Bag MENAINMIIAFOUNOUAUTTT
) ]
® 111MIANAY Plug MUVUIAVDI Weld O let 1a3IAN31¥0Y Plug 11 Weld O let Taglilinmsnaasy
X Y i1
59810 PT NNFUUDITOUITON
6.1.6 110U Field Joint Coating.
] Y
® (iipvima NDT runaviua 1¥dutinn159 Field Joint Coating W3ouA1N1Y Purging Nitrogen
o . 2 A Y a A
® i1 Holiday detect UsmaaoaiuIvon laumsyaila 1oni1911508 defect
® 111113 Sand Blasting 118 Applied field joint coating foalimInsrndoumu Coating Inspector
Program (CIP) Mo1a 191 Uan. Witness a1 laszy Tao NACE Tasnnuazoiaiidosla
o I g 1 A
51 Sa 2.5 1ae Surface Profile douiu i Epoxy Coating_ 34NN N13OU Existing coating N
Defect
® 711115 Holiday test Coating A0ANONNNTNAVND
9 v 9
®  91N1UTIY Back Field Iaedoariimsuasaauiazsu viu lumu 20 wu. tazdeinsinaeun

Y Y J Y. v Aa [
Tdoane Iaimsuasanusd1en

6.1.7 91 Purging and Commissioning
2 . . A ] & . : a 9 & o
® |5U31U Purging Nitrogen Tagiaon BV amuntailuaiu Purging @34 BV 9AATUHUINING

Vent 101281103 18 Oxygen 9091321

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

17/26



A . ) P . . . Yy oA A
o Junsain Purging ﬂ%ﬂqﬂﬂim Mobile Purging Unit 2¥1939AA381IATDY Generator 3 Phase,

380V, 100 amp.

® 1iM31szaIuUND Block Valve #1112 Vent 1iioa519a@011/51181 Oxygen Nna190g1u

k)
v [ Y
® 111M339 % Oxygen MUN Vacuum 352N ]A % 11081 3 % by Volume 9101 UHINT
o a 4 3’, o J o a 4 o
1ig@ Purging 1Az 11N1511A2187 Bypass 9In1U301n15099 quétiymmsiignniau tivesi
2 ° 9

1351101 Gas W52

i (ENRL1N 1Y)
- 9

o nsainly Nitrogen Pump %ﬁ’mﬁw Evaporate Stand by 98191108 1 %A

g 9 Yy A oY
o nsanly Evaporate 718931 Evaporate Stand by 8819UBY 1 U@

6.2 nioniluneaamasssumalunza Usznouae
6.2.1 Preliminary Survey
o =S ] =} 9 %l A
6.2.2 §1579ANUFIEDE1NALIDEA Tagiinlszaiii e ROV
) = d‘ =) ay 1
6.2.3 NNTAANUAEKIY WU HUIT NGO
- 4 .
6.2.4 Uszmuanuasslumsson
o a 1 f Y (% 1 a
6.2.5 antiumssoutazWuyldndugeaninay

. . . ' d‘ Y 1 9 a
6.2.6 Commissioning NONOIUIENT 151U1/nA

HUIMIMTBONNDIUNZLA

1@

A~ @ ¥ < A a = .. <
lll@lllﬁg]ﬂqﬁmﬂ@ﬁ\‘]ﬂ’]%{lﬁﬂglﬁﬁjqﬁa HIVNANNNLTYYY Preliminary Survey lﬂuﬂ'ﬁﬁjjzﬂﬁ@‘u

q

Y = o '

= &’ a o [ [ a 9 g’; A Y A o a
ANUTIMULDIAUNINANUNOFINIE TUNLa Tﬂ&ﬂizmuﬂ”mmmgamwmm"lﬂ AN UATANNANTTI

Y = A a dsl g’./ A o %}
Tumsaslasanaevldngia astvaevanmanudemennaiuniviug Iag ROV u1ag/%30 1inilszani
y 9 Y

Y T Y
il Yuegnuanmiadoumsimag (Miaaau1anIsnnsanNYInLeuineIves Nl guild line

Rl Q
]

=

NMAKNUINN 8.5)

A Y = ~ (Y Y 9y 1 a A (] A

Lll@]lﬂWa'miGli?ﬁ]ﬁﬂ”lWﬂ’J”liJLﬁflﬁ”lfl%LLu%ﬂ 1an 5]8L"lJ”IE;TﬂWS‘]JiSLiJ‘L!ﬂ’J”IZJLﬁEJﬂ‘L!ﬂWS‘ﬁ)’mJ aon
am v 4 A o o Ay Y1 2 A 1 Qdd%l Y] = A a d%l
ATNITYDULLYY Qﬂﬂim IATDIANT uazmmuﬂmﬂ%%mmu GmaJ@gwmmwuagﬂummmamamﬂﬂmu

am v v o o g’; 1 = = g’z Y A YA A 9 o A 1 Y]

Tﬂ&l’Jﬁﬂﬁ%ﬂMﬁ]ﬁ]ﬂﬂuﬂu ﬂju@muammm@aﬂaﬂﬂiﬂuwmﬂu Tﬂsmgdlmﬂmmmmmumimmu
=Y s A 9)::' o 9 a A A = Z/ o ] 1 YA 1 a
e ’JWﬁ’J“V]GlﬂﬁVIQ’ﬂ UHAZNINIT vent NIFUIIUNINAANUITYINY mﬂuummi%uﬂaiﬁﬂugﬁmwmumu

2 AW Yo o 1 a ES . A " QY Y )
ﬂlu@l@u‘ﬂhlﬂ%ﬂﬂ1ﬂﬂ1\‘lﬁglﬂﬂﬂ I1NUU dewatering LL@%ﬂuﬁﬂWWﬂﬂiﬁWi@Ni‘lﬂ'}u

v H Y ! v
P-#A.-0403 Uszmiel9a3adi 5 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

18/26



NUIYLTIA
%’J dy 1 %’J [ o = a oA = %’J d' Y Y (% YA [l
MULAASUVUNDU fuzﬁmmswazmaﬂlumiﬂgummaﬂmq NUUINIU WIDNNUNFYITIY LASTNNTUISINU

U 9

A A 9 L. A g Y o A '
NINYIVDIcommissioning NV ywamqmﬂmmmummﬂuwmmzamallﬂ

@ v 9 4
A210819N13 151149 n3 ol

mMisalignmont flango

Fipa End Connoctar (PEC] Fipe End Connactor [FELC]
E'T’Juﬁ7 U’J%’ffﬂ Key Performance Indicator : KPI mmnﬁzmumsﬁnmﬁﬁﬁm Core Process

o W YY) o & LK)
aay 1IN NN U5 (PI) a01ue (Related) | ANihwiane (Target)
1 msiiaau Jafumevos U1iA Iagndes
P-H10.-0403 Uszmaldfadaii 5 Laﬂmiﬁzﬂumﬂmiﬂauamﬁm%émuuﬁzuumuqmaﬂamﬁwfu

19/26



FIuH 8 MNANUIN

~ o . L \ ¥ X ¥ s A v ya
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Pipeline site investigation Sheet

Arriving date Arriving time Record by
Basic Data
Pipeline Diameter : inches| Pipe Grade/SMYS : X/ psig
Nominal Wall Thickness : mm. Measured Wall Thickness : mm.
Present MAOP : psig SeamWeldType | No [ Long [ Spiral
Type of Coating - Body Pipe : Girth Weld Coating Thickness :
Feature ID from ILI Report : Pipe Surface Temperature :
Cathodic Protection system Impress current Scarficial anode
Location of Damage

Pipeline Route Code : KP of Damage - Start: End:
GPS Coordinate Northing : m Easting : m. | Depth of Cover m.
Distance from Upstream Girth Weld : m. Distance from Downstream Girth Weld : m.
Seam Weld Orientation of Pipe : o'|Upstream Pipe : o'|Downstream Pipe : o'
Land Use : Residential | | Commercial | | Pasture Farming | | Other:

Soil Type [ [ Hard soit! | Very Soft' |Information for excavation work

Defect Drawing or Sketch

Qrientation of defect?

Location of defect?

Proximity to GW? Proximity to other defects?

12'0 A
6'0 A |:> Direction of Flow
Viewon A - A
Damage Cause Natural forces Corrosion Excavation by third parties
Othre Outside force Other.

Rupture Yes No

Leak Yes No

Fire Yes No

Explosion Yes No

Excavation Yes No

Note 1. Excavation work shall be installed sheet pile.
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MARNWINT 8.2 MT1aneAIAs nezs1emssnnuglnsainsndmenliau
1. intraweb.pttgrp.com/ocdms/ layouts/15/WopiFrame?2.aspx?sourcedoc=/ocdms/Documents/Pipeline%20
Emergency%20Service/Emergency%20Pipe%20and%20Tools%20List/Emergency%20Pipe%20and%20
Tools%20List Rev3%20-%20Editable.xIsx&action=default)

2. iWarehouse (https://tsoiwarehouse.pttplc.com/User/Login?ReturnUrl=%2f)
MANUINN 8.3 M YSHal Liquid Nitrogen @115 UN0UUUN

M3muI33na Nitrogen NFF145UN13 Purging taz Yunaumsilszauaudiunsm TIG&BIG

A A . {o & Ay Y .
1. m3Usziuilsuna Nitrogen Naudlundealesluns Purging

1.1 ¥UUIAYRIND inch.
1.2 A2NE1IVOIND .
1.3 dauyagiulumsdiuim vz 19/511a1904 Nitrogen 3 in1ve91/511a510

1.4 $1U2U Nitrogen N9 191UM3 Purging = YSinain1dande 1.3 x aAnueneands 1.2

16
1.5 Wi 1gihmsie 10% = e 1dande 1.4 x10 %
2. 528zna11ums Purging
2.1 ldauyagmlumsmiuna a2 19S5 uraues Nitrogen 3 1vesSuiasne

2.2 5282100115 Purging = 520219811UMS Purging 2.1 x ANE1INBIINYE 1.2

16

MARUINT 8.4 1woiAndaonsaiitamannidu
® supplier special tool AN S-IN.ITA.-04-0002 FOYAAUDAYUMIAUHUMTATWUHUIANTIHARNIAY
IngauazUmIANuAeIegInY ML M.
® contractor AN S-IN.950.-04-0002 FOYAATUAYUMIAUTUMTANUUNUIANTIMARNDUINYALDE
Ursanuaeliiogsne niIeaw .
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MANUINT 8.5 Outline Specification for Initial Survey of Offshore Damaged Pipelines
Overview

The pipeline survey can be carried out in two ways; either using a vessel based hydrographic survey or utilising a

(Workclass Remote Operate Vehicle) WROV.
For both inspection methods the mothership will need to be fitted with the following:

1) Differential GPS — Primary and secondary systems.

2) A calibrated gyro compass.

3) Echo sounder for bathymetry - A single channel echo sounder will be sufficient.

4) A sound velocity profiler — To measure seawater temperature and salinity.

5) WROV and Sonar winching systems.

6) If the work area is located near (within the 500m zone) of a platform or other surface structure, the vessel
should be equipped with a system, such as a laser fanbeam, to maintain a safe distance from the
structure.

7) Reserve systems - In case of system failure.

All equipment would need to be fully calibrated.

Hydrographic Survey

For a vessel based survey, the following systems would be required:
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1) Side scan sonar. — With a 50 — 100m slant range.
2) Sub bottom profiler - Working to a below seabed depth of 5m, with heave compensation. The sub bottom
profiler can either be towed or hull mounted.
3) On vessel recording equipment, for the side scan sonar and the sub bottom profiler.
4) On board data processing facilities — To speed up data turnaround times.
5) Cable counter - To determine how far out the side scan sonar towfish is located from the vessel.
6) Alternatively, an Ultra short base line acoustic system can be used to determine the towfish location
more accurately than a cable counter.
The survey vessel should survey a grid of at least 1*1km (TBC), centred on the incident, ensuring that the sonar
provides sufficient overlap of each grid line (Approx 50% overlap). A final pass of the pipeline should be made,

along the pipeline route, with a slight offset, in both directions.
For a WROV survey, the following systems would be required to be fitted to the WROV:

1) High resolution video cameras, with associated lighting placed on the ROV. Three video cameras should
be utilised to provide a view of the top of the pipeline, as well as port and starboard views.
2) A USBL acoustic beacon to be fitted to the ROV, to determine ROV location. With appropriate USBL
receiver fitted to the vessel.
3) Side scan sonar.
4) Sub bottom profiler — Working to a seabed depth of 5m.
5) A pipe tracker system.
6) Cathodic Protection stabbing equipment.
7) A digital video system, including the ability to add video overlays, on board the mothership, to collate
and label the video footage from the WROV.
8) Backup analogue video capture systems, ie: video recorders.
The WROV can either be used to “fly” along the pipeline route, in both directions or to survey a 1*1km grid,
(this will be much slower than the vessel based survey) or a combination of both. The main advantage, over the

vessel based survey, is that video footage can be recorded and viewed.
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Fully qualified survey personnel will also be required to conduct the survey.

Deliverables

Required, from the survey, would be;

1) ROV video footage, with commentary, noting debris, seabed scars, pipeline exposure, pipeline
movement etc. The video footage should be overlayed with GPS co-ordinates, depth, velocity, etc.
Software should be provided to view the ROV footage, with the ability to view the footage from multiple
cameras simultaneously.

2) A detailed anomaly listing to be generated from the ROV and sonar footage.

3) Side scan sonar data, with software to enable this to be viewed, clearly labelled with debris, anchor
scouring, pipeline exposures, pipeline movement, etc.

4) Full survey report.

Inspection Process

The following is a typical process of inspection to confirm the damage that may have occurred to the pipeline.
Inspections to confirm damage:

- Swathe Bathymetry or Multibeam — this will give a picture of the seabed. The objective of this inspection
will be to:
O Confirm if and where the line is exposed
O Confirm any movement of the line
O Confirm the path of the anchor across the seafloor. This can give important information as to

where a dent or deformation of the pipe wall may have occurred, which may be difficult to see
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during inspections, if for example the pipeline has moved during the incident, or if sediment
makes visibility poor.

O Allow for focused inspection plan to be implemented

= General Visual Inspection (GVI) along pipeline route — First Pass
O This will give an initial impression of the extent of the damage, and allow experts onshore to
review features/damage and where efforts need to be focused
O Itis anticipated that this inspection would be undertaken to provide full coverage of pipe in one

pass, using side boom cameras or equivalent

- GVI-Second Pass
O Focused GVI of specific areas as specified by client/experts onshore.
O This would aim to identify possible areas of damage or key features and would allow experts on

the beach to make decisions on potential CVI’s to be performed

= CVI-Close Visual Inspection of specified areas
O The requirement for this would be specified by experts onshore.
O The CVI will allow for a more detailed engineering assessment to be made by experts both
offshore and importantly onshore. Footage should be of high quality, and may include CP stabs

of bare metal if any is present.

Inspections should ideally be carried out by 3.4U qualified personnel. This is the standard inspection qualification

for offshore inspectors.

During all the ROV Visual inspections a voice over (commentary) of the inspection should be provided. Video
and Photograph logs should be utilised to ensure experts on the beach can clearly identify which sections/features
of the pipeline the videos or photographs relate to. The Video logs should always start with the direction of

inspection being stated.
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