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Operation Type

Exploration & Production

Gas Processing/ Transmission

Petrochem

Refinery

Utility/Power Plant

Terminal & NGV Mother Station

Retail

Building

Inl / Lab

InainNgHIs IWansENUABNSNETY

v s Y

ERLILPE] ‘lh‘l—!ﬂiﬂ@ lanuoey

(Major) (Medium) (Low)
37,500,000 U 22,500,000 U <22,500,000 VN

15,000,000 1IN

9,000,000 UM

<9,000,000 UM

7,500,000 LN 4,500,000 UM <4,500,000 UM
240,000 U 144,000 1™ <144,000 VN
240,000 LN 144,000 UM <144,000 UM

¢ : o wa ¢ %
2) INUNMIULITEAVUDIANUTUUTIVDIQUAMTUTDIUA (Car Incident)

WanIsny

NANTENUND

yana"

NANTENUND

o da
NINYTU

P-#n#1.-0016 Uszmerlda

Y 4

339N 6

Car Incident

$1em59 (Major)

1thuna1e (Medium)

16n¥ie8 (Low)

40w A
nganuawa 1yl

M0 dan. Sludhoiia

MIPANAANYULMININU
@ o 4
MIFUMITNBINNMIUNNG

5o Yan, Sludhoiia

guwenuia
fisn dan.

Fudhefia

1. A oA
100,000 DAMAla)

2. dmusofiiquiseiu
1NN 1 411N

ANUFINE > 10 %Yo U5z

F
1. Anudemeans
2
50,000 LUl
o o da .
2. dwsusantinuilseiu
1A 1 UM

ANUALHY < 10 %vaanuilsziy

ANUFINY

Wo8n71 50,000 VN

Ed A Ed
l,i’)ﬂﬁﬁa!ﬂu!@ﬂﬁﬁﬂ’J“]Jﬂmﬁﬂ!ﬂﬂBTuﬂu531J1Iﬂ31Iﬂ31LBﬂfﬂim1uu

32/41




o ' @ o 9 < . .
3) lﬂm“ﬂﬂ’lﬁ'LLU\153ﬂ1JGUf]\1ﬂ')"llléulliQmﬂﬂqﬂaﬂ’ﬁmﬂ’luﬂ?’luﬂuﬂq (Securlty Incident)

WHanIsnNy

NANTENUND

1Ana

NANTENUAD

nSweau

NANTENUAD

Fanedou

NANTENUAD

A o J
FOLTAYIDIANT

P-#n#1.-0016 Uszmerlda

Y 4

339N 6

Security Incident

$1emsa (Major)

thunaie (Medium)

18nTie8 (Low)

) ! A q9
|1ﬂi°lJNaﬂiﬁiﬂﬂﬂNiNﬂ']ﬂﬂiEﬂﬁ

Es
ﬁ'ﬂmqmmmtm 19U

1@5unansznunad s emena

lingasiu

lifinansznude

MR

9
M“ﬁﬂ1ﬂ’ﬂm?lﬂﬂ1?]1/]\11/]1@@]‘5\1!!?]3

N1982UHINNI 100,000 1IN

v
YaMIANNFENININWATUAL
MIONNINATT 2,500 VN

ua AU 100,000 VN

yamANNTENIY
s
NaneAs LAz
Y 9 '
ndenosnd

2,500 1

m3inn5 Inaasgdunadon
= d'd a’} N
NNyl MNISINaAwA

1-100 115150

minn5 Inaasgdunadon
N Ao 9 '
nansal ifiSnadesni

I3
1 113150

m3nnialvailu
asgaunndon

a
NANTA

[ A a o
1. AINANTENUADYOIFEUT N

' 3 §
o819 Taadlunaulolu
seavlsmne

S A v
2. igmsainmsyuynInaely
v

W30MEUBN HAZNUTINMTVUYIY

(=] a ' o Yy
Tidluanuesauamlndes

ANTUMTNUIHUR IR

1. AHANTENUADABIA LT N

I A o
1hunae Teadlunaulaluseau
NN

ot '

2. tigmsaiimsyuynnaely
A 1A PR b
Wseneuen uare la1rgnisal
4 ' g a o a '
Hulidluanuasaazaadulely

AUHUMIMUINU IR

1. FHANTTNUAD
A oo ae
ForFeauTEn
< 3 §
@nies Taadlun
aulaluseau

y A
NoIDU

Ed A Ed
l,i’]ﬂﬁﬁa!ﬂu!i’)ﬂﬁﬁﬂ’JUﬂmﬁﬂ!ﬂﬂﬂTuﬂuizﬂﬂﬂﬁﬂﬂmﬂﬂﬁﬁm1uu

33/41




MANHIN 8.2 51ﬂﬁ$!aﬂﬂ!ﬂm“ﬁ API RP 754
1) mm"ﬁmmﬁaigé‘fummguma Process Safety Event Tier 1 ttaz Tier 2
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' ' ' o o < { o ' ' 3y
954 N151asea1seen Flare Llﬁy’JWU’J']fI liquid hydrocarbon “]Jl\lf’)ﬂﬂil'lﬂﬂﬂ']‘lfﬁ}’)ﬂ Lﬂuﬁ’u uazﬁmsﬁLﬂmlmmmﬂwauﬁaﬁu

2) PSE Tier 1 and Tier 2 Material Release Threshold Quantities

Threshold Tier 1
Release Material Hazard Classification Outdoor Indoor Outdoor Indoor
Category Release Release Release Release
>s5kg >05kg >0.5kg >0.25kg
TRC 1 TIH Zone A Materials
(111b) (1.11b) (1.11b) (0.55 1b)
>25kg >25kg >25kg >1.25kg
TRC 2 TIH Zone B Materials
(551b) (5.51b) (5.51b) (2.75 1b)
>100 kg > 10kg > 10kg >5kg
TRC 3 TIH Zone C Materials
(220 1b) (22 1b) (22 1b) (111b)
>200 kg >20kg >20kg >10kg
TRC 4 TIH Zone D Materials
(440 1b) (44 1b) (44 1b) (22 1b)
Flammable gases
Liquids with normal boiling point < 35 °C (95 °F) and
flash point < 23 °C (73 °F) >500 kg >50kg >50kg >25kg
TRC 5
(1100 1b) (110 Ib) (110 1b) (55 1b)
Other Packing Group I materials (excluding acids/bases and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3;
Class 7,; and Class 9 materials)
Liquids with normal boiling point > 35 °C (95 °F) and >1000 kg >100 kg >100 kg >50kg
flash point <23 °C (73°F) (2200 1b) (220 1b) (220 1b) (110 1b)
TRC 6
or or or or
Crude oil 2 15 API Gravity (unless actual flash point available)
=7 bbl >0.7 bbl >0.7 bbl >0.35 bbl

P
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Threshold Tier 1

Release Material Hazard Classification Outdoor Indoor Outdoor Indoor

Category Release Release Release Release

Other Packing Group II materials (excluding acids/bases and
excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3;

Class 7; and Class 9 materials)

Liquids with flash point = 23 °C (73 °F) and < 60 °C (140 °F)

Liquids with flash point > 60 °C (140 °F) released at a temperature

at or above flash point

Crude oil < 15 API Gravity (unless actual flash point available) > 2000 kg > 200 kg >200 kg > 100 kg

UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases) (4400 1b) (440 1b) (440 1b) (220 1b)
TRCT excluding air or or or or

Other Packing Group IIT materials (excluding acids/bases | > 14 bbl > 1.4 bbl > 1.4 bbl >0.7 bbl

and

excluding UNDG Class 1; Class 2.2; Class 4.2; Class 4.3; Class 7;

and Class 9 materials)

Liquids with flash point > 60 °C (140 °F) and < 93 °C > 1000 kg >500 kg

(200 °F) released at a temperature below flash point (2200 1b) (1100 Ib)
Hes Strong acids/bases* _ ) or or

>7bbl >3.5bbl

Remark: * Substances with GHS Skin Corrosion Category 1A or substances with pH < 1 or pH > 12.5. Either definition may be used for

classification. The GHS definition is considered more precise for skin corrosion classification; however, availability of this measurement may

preclude its use.

3) UMIMIN159N Packing group, Hazard zone 1182 Threshold quantity %303 13 1Wluazensiiy

(Flammable and Toxic Materials)

Flammable Materials:

Hazard Grouping Based on Flammability
Packing Group Flash Point (Closed-cup) Normal Boiling Point
I - <35°C (95 °F)
I <23°C (73 °F) >35°C (95 °F)
111 =23 °C (73 °F) 60 °C (140 °F) >35°C (95 °F)
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Toxic Vapours:

TIH Hazard Zones A, B, C, and D per U.S. DOT regulations.

Hazard Zone Inhalation ToxXicity
A LCgq less than or equal to 200 ppm
B LCgq greater than 200 ppm and less than or equal to 1000 ppm
C LCxq greater than 1000 ppm and less than or equal to 3000 ppm
D LCsp greater than 3000 ppm or less than or equal to 5000 ppm

Toxic Liquids:

Packing Group

Oral Toxicity
LDsq (mg/kg)

Dermal Toxicity
LDgg (mg/kg)

Inhalation Toxicity by
Dusts and Mists
LCsq (mg/L)

| <5.0 <50 <0.2
Il >5.0 and <50 >50 and <200 >0.2 and <2.0
11 >50 and =300 >200 and <1000 >2.0and =4 .0

The packing group and hazard zone assignments for liquids based on inhalation of vapors is defined in

the following table:

Packing Group

Vapor Concentration and Toxicity

| (Hazard Zone A)

V2500 LCsq and LCsp <200 mL/M3

| (Hazard Zone B)

V 210 LCsgq; LC5p <1000 mL/m?; and the criteria for Packing Group |, Hazard Zone A are not met

Il V 2LCsp; LCsg <3000 mL/m?3; and the criteria for Packing Group |, are not met

I V 20.2 LCsp; LCsg <5000 mL/m3; and the criteria for Packing Groups | and II, are not met

NOTE Vis the saturated vapor concentration in air of the material in mL/m? at 20 °C and standard atmospheric pressure.

Example (TTH-Toxic Inhalation Hazard & Zones Hazard Zone A, B, C and D)

e TIH —Zone A: Br, HCN, Nickel Carbonyl, Phosgene, Methyl Isocyanate (MIC)

e TIH —Zone B: Boron Trifluoride (BF,), Chlorine, H2S, Red Fuming Nitric Acid

e TIH —Zone C: Hydrogen Chloride (HCI), Hydrogen Fluoride (HF), Sulfur Dioxide (SO,)

e TIH —Zone D: Ammonia (NH,), Carbon Monoxide (CO), Ethylene Oxide
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4) Material Threshold for Tier 3 LOPC

LOPC outcomes in below listed shall be classified as Tier 3. Otherwise, smaller LOPC that fail to meet below

quantity threshold shall be under Tier 4*.

® Fire or explosion. This includes all types of fires, i.e. flash, jet, or pool, regardless of the length of
time of burning, but no consequences that fit Table 3 7 above.
® Action required to prevent or limit the consequence of a potential fire or explosion due to LOPC
® Near miss, HPI or has the potential to cause death or injury to anyone; or
For GAS / 2 Phases release, a release is reported if it is:
® A CONTINUOUS release at a rate greater than 1 kg/hour. Nominally 20% LEL at 0.1 meters from leak
source OR
® A DISCRETE release with a total mass of greater than 0.1 kg.
For Liquids, a release is reported if it is
® A CONTINUOUS release of 100% hydrocarbon at a rate greater than 5 kg/day (approx. 80 drips/
minute), nominally 0.25 liters/hours OR
® A DISCRETE release of 100%hydrocarbon, of greater than 5 kg (nominally 5 liters). For mixture,

hydrocarbon portion shall be determined.

*N86 PSE Tier 4 19518911 114518911 Substandard
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P-#na.-0016 Yszmaldasai 6 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

38/41



, .
MANUIN 8.3 thauNa1590 Equipment failure Mt118A0951891% NCR

=

NI

E]

@ A o &2 o @
gunsalmunmnualag 59. FIMMUAAIL Rank ¥0391n3al

o o [] [ . . e 1 [} Aa oA ] o
ﬂﬂﬁﬂ!‘b’W?ﬂl’lNﬂﬁzﬂUﬂU Quality tiag Reliability Lmllilﬁ"lﬂﬂﬁﬂﬂ;]‘].]@]ﬁ']lli]"l@]ﬁjj"lllﬂ']ﬁ“]f@i]ﬂ']?ﬁ

ausanauuldau
v & 9

I aduniely 24

¥, HATIIUHUNT

udt lusiui

9
1 4
auldidieadunaly 1 d1land nag

'nmwuﬂmgﬁ"lmmsflu 90 MU

A 1
19130 %] I,Lﬁg’,llﬂll‘llﬂ16114

o A 1 A
150 T4 ¥i50N0U Y

g o o 4
asaniuginssitaqaninnie
Hq ¥ o EY
0GC, OMA #1991 Billing A0
Recovery I amsanauuldau

v & 9 y
llﬂ!ﬂ@ﬁﬁuﬂ’]ﬂclu 39U

% .
uasada

MIVANS Rank A Rank B Rank C Rank L
. . g X 4 A g A A A g X A A o A A
Repair Action | 191fiuNtWoasdoU | iuiitonsivdouniolu 24 su. | iiuiiionsivaey | a1LHUNIT Mo U
v A Y Y [ Y
WA 18g Recovery 11 | 1ag Recovery 1Hawnsonauunly | aelusen ML1 9n 1 | Rank A

MANUIN 8.4 @98 19NITHenszian Accident, Near

AOUTIUNABUDITZULNOAIN 1951

s
Miss !mgmﬁ]ﬂ1im1ﬂ§9{6\1ﬁ’aﬂﬁ’3u1@]ﬂﬂm%ﬂi‘illﬂ1i

NANTENUND 1Ana nswoau Fanadaw ERIGEN Process safety
. <3 2 Aa v Jda = = = ' ' .
Accident STGIOMIRG LGRS NSNOAUITOYY, | A15IAN/VDUTY N | dINANTENUAD | LOPC Tier |
° & 1A Y A = =
nszuumsiha | $)'lvagaunedon | Ferdes In1s | uaz2
ngavzdn 2ONAD
= <
Near Miss Jlon1a V1AL | SD (No flow at - - Tier 3
GRERL outlet line of (518911 u
station) e i aana Process safety
nszNUADYNAT Tier 3)
a ua o A do 2 .
Substandard ﬂgummiu Pressure gauge 04 NUNIANUFITIAY | - Tier 4
anvaz liasadey | aum@eanneglu | Tdlin15%1 bun
wu'lila PPE NI Low 58951 (Sub-Con)
(Sub-Act) pressure (‘I;N?T

1tA9) (Sub-Con)

P-##1.-0016 Usemaldnsaii 6

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

39/41




HANTENUAD Ana nindau Funadou CRIGEN Process safety

ee| o2

91iAmMaNAoq QU MTC > 144,000 11N > 1 bbl (159 liters) ponvu121UdD | Tier2

E} q

h3]

aouaiulag Nodu
AULNITUMST
aoUaIUYIAINE

NAYAIUTEU

oo
NOAINIYA

MANUIN 8.5 Hydrocarbon release size estimation

1 o
ﬂ"lﬁﬂig'iﬂmﬂ"lﬂwh'i'lllﬁﬁﬂﬂﬂﬂ?ﬂiZ‘U‘U

v ' v . . T Aad o o M <
ﬂstuaNmmmhLﬂu Guideline “I,umﬁﬂizmmmmcvmﬂwaaaﬂmﬂizuu mmuqmammmaﬂuaz

1M Inasgnaeoiion TagWnsaanuuIAueIgiag Pressure N1 lumne

Small Continuous Release Flowrates
1000 ‘
10mm
100 - f
1| smm
;—""'"-—-..‘
| ,_.,._-jff anm
10 =1 mm
=11 | —
- P |
..-'-'—.-.‘-
| | _.f._-r——-""ff imm
E 1 =1 = 1
£ L — T [
S 1 . - | 05mm
-] -
E B -
B r‘f—'—._j.’ - B - e p P
[ 0.1 +— - ——1~F
i ) -
z e
° S N 0.1mm
= 0.01 F—— T ——
—T [y
- B 1]
— _,.--’"'_,.-‘
0.001
_--"'.’-\
—"“---_---
__.--"'--_—....-'—-
0.0001
0.00001
1 10 100 1000
Pressure (bara)
Mass Flow Rate in Kg/Min for continuous gas release
v ¥ A . A o~ v
P-AnA.-0016 Ysemaldnsan 6 Laﬂmsmﬂumﬂmsﬂmﬂummﬂﬂmuuus:‘uumuqmaﬂmimmu

40/41




P
¥ A

Y ! v
P-nA.-0016 Uszmal¥nTan waasiiluenssauguiiedlas I IIAILAUEN TN

41 /41



U3EN Uan. anm (Nwgw)
srenuNansUHuRmNNIATNIsTaInuLazu lUNaNssNURILIAA AN
WATNIATNSAAMNATIARAUNANTENURILIAADN (F3ELATUNTT)

TASINISNARINITESTNTNA bUNUNTUNATR LARIA2IBLNITRN1FILULNALUR 2

1l 2566 (FeUINABUNNTIAN — NQUIEY)

AMANUIN TU-3

(-4
%4

LAaN&15 P-uN6.-0403 15849 TUABUNTTAN

NARINEINTUNALUARNLAY




‘ VUADUMIAUTUITY

Y . (Procedure)
U3EN Uan. 9100 (mzu)

Yeyaena13nLiuaI1ga (Latest Revision Document Information)

sHaenas HUIYFIND WU

P-WN§.-0403 TSO WNE.
(Doc. Code) (BU) (Dep. / Div.)
Foronas ” L, I aou ,

VUADUMIFDUNOTINIY NIAAAYAURY Usemelas
(Doc. Title) (Status)
Uszmal¥asan Suinlsemald UK

4 3/4/2566 24
(Revision) (Declaration Date) (Pages)
szaumsdszmalfenas szaumsinvlFenais

PTT

(Release Level) (Apply Level)

szUUMsIams dan. (PIMS)

o_ v Y o Y o d‘ Y o
a1y ‘l.lﬁglﬂ"ﬂsllﬂﬂ1ﬁuﬂ VINIHUA FoUIMHKiUA

(Requirement Type) | (Requirement) | (Requirement Name)

1 Main M.4.4 MITAMIHMARARY A1IZINYA HaZANUADITBINNEIND

[ (%) a a @ o =) Y
2 Related B.4.5.5 MITAMIMFBITUMAUazHandantl Insiasunyld
N3ZUIUMIVTHIIANNABILY Tunsdiinameaniduiag

a a g
IngARIUUNMIY

3 Related M.4.4.1 MIATENANNNS DUUALADUAUDIADIAR MDY

STUUANAIFIUTDEIVDS (Related System/Standard)

a1y ITUVV/HINTZIY %@ﬁ]‘ﬁ‘uﬂ

(System/Standard) (Requirement)

1 ISO 45001 : 2018 8.6 MIATENANUNS U Lgazmaummm%mau (Emergency preparedness and
response)
a4 g
ONANININYIVDI
P-na.-0403 Uszmaldasaii 4 enasiiiuenmsmuauiieasmunszuuniuguenasminiy

1/24




o U U d‘

a1y ﬂiglﬂﬂ!ﬂﬂﬁ]ﬁ InaenNa; yoNaAI

1 S-enEIEdAYY | S-IN.230.-04- AoyaiuayUNMIAUIUNMIMUIRUTAMIIMRNIRUINgALAZ
0002 UVIMIIANWABITBIFINY NI M.

FIui 1 S1gumMsautumMsngINUBNANI (Document Flow)

U msautums T

Do
-

Aaavinenans

‘

[

AU HHIBNY unAUHUMS

P-##1.-0403 Usemaldnsai 4

2 g a1 v 2
enastiilwenasmuguiiallasuuuszuuaIuquIENEITIN Y

2/24



cg590024
Highlight


o_ v v d’ | )
a1y | KUIBAU FOUDVIHIBITU
(No.) | (Division) (Abbreviation)
1 fheuSmsaunswduazmsasu ane.
N J
2 Fhaumuuaznagnimsnain nAg.
4 a2 @ ' 1 © a
3 Ahousmsuas aiuauaIsNUI LN EMEFI TR vara.
4 a A ' 1 © a
4 Fhodiiamsssuuneaanssssuanal ne.1
] o [ ] C4
5 niehyeasaymenazgilnsal Un.1-1
6 wihsliamanazihyesnyunsesiotauazszuuniugy n.1-2
[} ) [ 1 o
7 nihgednymenazgilnyal n.3-1
8 wihsliamanazihyeinyunseslotauazszuuniugy n.3-2
9 uHUNUS s gUE IAMSIvA3 W.1ln.3-3
10 uwunigesnymenazgunsal M.1n.10-1
' a wa o o s A A o a A o
11 niglgiiamsuazihyesinuiginsalingesiiodatazaaiiiunnuau Un.10-2
[+
e
a Jd 1a ua
12 UHUNUIMs U TaMIIVAa 10 M.1/9.10-3
° o ' £ = o
13 HHUNNFITIYIMG HazglnIain Uy a0t Ier. RICR
14 uruniiamsanitianeds w162
1 a oA 3 1o a
15 Aol iamsssuunedImMusITNIIANIA2 ne.2
o 12 1 o
16 urungasay ez glnyal H.an.5-1
' A wa ° 9 s A A o A A 9
17 mihglgiianmsuazihyesinuiginsalingesiiodatazaaiiiunnuau n.s5-2
2]
e
a Jd (a ua
18 UHUNUIMsgUAIamIIva 5 W.1In.5-3
19 uwumhyesnymenazginsal HW.an.6-1
20 wihglfiiamsuazihgeinyuasediotauazszuuaiugy Un.6-2
21 uHUALSITEUE TAMTIUA 6 W.1n.6-3
22 unumlfiiamsuazingesnymenazglnsslszuuauazaiugy W.aln.7-1
23 uHUALSITEUE AN 7 W.aln.7-2
24 uwunigesnumenazginsal W.1n.8-1
' A wa ° o s A A o A A o
25 nihgliianmsuazahgesnigilnsaliniesliodatazaaiiiunnuau 1n.g-2
2]
e
a d (a ua
26 HHUNUIMISUITANTIUN 8 W.1n.8-3
1 a oA 3 T a
27 dhol iiamsssuunedImasIsumanIA3 na.3
[l o o ] 4
28 nilehgessnymenazgilnyal n.2-1
29 wihglfiiamsuazihyeinyuasediotauazszuuaiugy Un.2-2
P-na.-0403 Uszmaldasaii 4 enasiiiuenmsmuauiieasmunszuuniuguenasminiy

3/24




| |

° v A
MY | HUIBU BOUDVIUIBIIU
(No.) | (Division) (Abbreviation)
a d1a ua
30 UHUNUIMIgUIIAMIIUN 2 W.aln.2-3
31 ununlfiansuazingesnymenazgnisiszuuiauazaiugy W.ln.4-1
32 uHUNUS s gUEUIANsIvA 4 W.n.4-2
° o 1 o
33 urUMgs Iy IMauazglnyal H.1n.9-1
34 wihsliamanazihyesnvunselotauazszuuniugy 1n.9-2
a Jd1a ua
35 UHUNUIMIgUIIAMIIUN 9 W.1/n.9-3
36 uwunigesnymenazgunsal Han.11-1
' a wa o o s A A o a A o
37 niglgiianmsuazihgesinuiginsalingesiiodatazaaiiiunnuau Un.11-2
[+
e
a < (a ua
38 UHUAUIMIgUSIAMTIUA 11 M.An.11-3
39 ununthyesnemenazglnsel M.l 12-1
40 wihsliamanazihyssnyunseslotauazszuuniugy Un.12-2
41 uHUNUS s gUET IANSIvA 12 M.1n.12-3
4 a wa ' 1 a
42 FholfiamsssuunedImasssuanalungia Yag.
[ a 1o a
43 A8U3¥I1agAIUANMIEIMETITUNA .
] =S
44 NUWAIVANIZVVEINE NE A UA.A UA.
45 WHBAIUANTTUD M N2 B UA.B 1A
46 WHBAIUANTTUDEIN N C uA.C UA.
47 WHIAIUANTZUUAINY AL D UA.D 1A,
48 thedrnssunazihyes sz UUNeAINaBITUIA 930,

a3uii 4 Yoyan15WNoVIY (Training Information)

[1 | lidesdnousn AN
Y
AoIHnNoUTY

[x] | venuineives TR EIANLY
(luauhn 3)

v

v H ! v
P-1na.-0403 Yszmaldasan 4 wamsiithuenasauquiieilas muuszuuauguenasINiY

4/24




dIUA 5 14a¥1 (Detail)

5.1) Ing1/sz@sn (Objective)

A 9 Aa oA 1 [ 1 AA A a I ~ S
e lduuuamemsidinnugeunedsmalunsaininamanniay Tesdlumaswssuginiain

9
v 9 d‘o

] Y ] ] o = I Aq Y ' 1 o A Y ooy
maiwmwawamm«v 9 Lla&ﬁifﬁﬁ'JiJ‘VNGUfJiJEWI%WLﬂuﬂGl‘KiuﬂWiGﬁ@Nﬂ@ﬁﬁﬂWGﬁ L“W’t’ﬂ‘l/i“l/lf)ﬁ\iﬂ']ﬁli"l

U

@ a < {
awnsonauinldauldluanmindediuiinga

5.2) YBUE (Scope)

9
%

o A < o A [ 1 (% o 2]
mu@mumimmumuﬁ%mmumsmwm ﬁﬁﬂ']'iﬁﬂllﬂﬂi%’ﬂ’ﬂlm$‘1/I']ﬂ153$ﬂ18ﬂ1%”8’8ﬂ%']ﬂ5$‘ﬂ‘ﬂ
) Y a oo X ) ) e
NOEAINK mmmu3@3mmagﬂmunuummmmﬁmzmmﬂﬁ%mmaaﬂﬁﬂu%’aﬂ m‘uu‘ummﬂumm
o A 1 314 Y 3 A E) ) Y a o ] 1 A Ao ) a
TﬂfJ“lumsﬂnuuﬂmmamuﬂamﬂmﬂuumma m@%uuzuﬂwumwwaumgmaummnmwmu

oA A g 1 A 1
mmumﬂuﬂsmgﬂumuummamaiumm

5.3) 19139199 9710EMBUBNIZ VD 15U NHHINY (Reference)

® ASME B31.8 Gas Transmission and Distribution 5IUA411ATFIUDUN ANV
® Wiz wYYANTUTZNOUNIMITNATU W.A. 2550

5.4) MVNANIN (Definition)

Taigi

FIUN 6 VUADY / NIZVIUMIAUTNUINY (Procedure / Workflow Process)

g’; 1 1 oY gJ/ 1 1 oY gJ/ 1 1
VUADUNITHEDUUFUNDEAINE %g‘ﬂﬁgﬂﬂ‘ﬂllﬂ@ghﬂ VYUHADUFDUNDAINIFUUUN HASUUADUNITHEDUND
oY = = [ da'
aamesTunzia Taslseazion Adil
A g 1 ' o a 14
6.1 ﬂﬁﬂ!!‘lju‘ﬂi’)ﬁﬂﬂ“ﬁﬁﬁi“‘lﬂﬂ YUUD ﬂﬁ%ﬂi’)‘ﬂﬂ]ﬂ
6.1.1 91U Preliminary Survey
a A A J Ty

6.1.2 QWHﬂ!ﬂ@ulW@Lﬂ@llu’Jﬂ@ﬁﬂﬂ'ﬁﬂ

6.1.3 91U Detail Survey 3ATIAAINS

6.1.4 1NUaen Existing Coating

6.1.5 M3oune lALA NMI¥ON Repair Clamp method W38 Cut and Replacement method

6.1.6 1UBON Field Joint Coating.

6.1.7 91U Purging and Commissioning

6.1.1 914 Preliminary Survey

v H Y ! v
P-#A.-0403 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

5/24



U

Y a
NIVHATOU

YUADUMTAUHHIIU

R/ IN. /TN, LAZHUISIUN

1asunevnine

F ] ]

1. masndisanuiieszyyia,  vuieanudene,  ia
@UHUS Global Positioning System (GPS) 1WDIZYAMNUS
Y
North(N), East(E), 191581021080 1ag15eunauedans 5IuN4

a 1A I a a < A 13 a U o a
N5 Nauuaulssnnauule vieuduaves uilu

' 1

920419 Sheet Pile Tumsyawsolu eagihiiosdu sousw
) ¥ Y q 9 o ' A ~
Toyanirua U lHgud EMC-TSO 1aghuienuausg o

4 v s A A o a Y

MedpaneluaanIng o sud i unsud luiioddu
T ~ 9 ]
TN UNATIIALIDIANITATIVEAOU Tagdoyaaniyald
~ g’/ dy [ A 9 Y
HUINNANMIARUINT 8.1 Nalawsodiuiy andoyald

@
AMUADIUNITU

[ v
A/ WIBUTUNUSD

A /N MUBNUNNEIT0 4

Y dy A a o Y @ ~ ]
2. Uszenuau “lwmwumﬁmﬂmmmm“lﬂﬂuma%u/agmu noy

U

S H
QU =

Y a v o Jdo
Slﬂai;mﬂﬂm@mmmuﬁaumﬂm W%'ﬁ] UINNBUAUNUDITNINUA

a 1 1Y a o 1 J a Yo ] 1
3. Uszauau aaneny VidNyouneyniay w%@,iummcuauwa

. Y a A

Aa Ao 0o A dy A o 1 n Y3 dy
ANRUNIAVWNVIWAHAUUUNIT UINWUNAINAT thhlﬂLﬂLlWUVI

Do

4. ean. 19 a9 tazurarulsraunumdoua1veInTIuaANs

U

' o A o 1

Aa [ A dy A
‘nﬂuﬂ@ummumsﬂsumauﬁ"lﬂm Tununasnan

a ua Y oA % A
® miﬂgummclm TADNANUUUNITATY W§$§1‘U‘Uﬁyiyﬂﬂﬁﬂ§$ﬂ’ﬂﬂ

(Y] Ado &
ﬁc‘nmswmam N.A. 2550 My 114 “ Gluﬂim‘ﬂmu,ﬂuuaz

! ' Y Yo A o Y Aa A AAag 1A
isaaau sulueyapatisnad T luddunioanunnilen
1 1% d‘ 1 G
agordvvesynnalunailan easv senusy wioud sz
Tasevrenaanu lanus
a o 1 1 d‘ 9 tﬂy d' a g’/ ~
5. M. Usgauau UIENEoUND NN UNAMNAINE TIUNIATON
anundoulumsvounangaNidenie uazan. AT29801 Grade Mo
ANUUUT 6I)ﬁﬂ"lJ’e‘N‘i/l'fJ(SAW,ERW etc.), Design pressure 1o
UszliunansenuveszuuNe tazdsziiuanue1Ines1en
Isolation tiie1lseius LI Nitrogen ﬁﬂﬁmﬁ”ﬁmﬂﬂ Spared line pipe
A [} A A Y o VoA
Nied Aan1AruINg 8.2 e l¥lumsanannumuvemen
Y

doams Taelumsmuinliiasanldnenil Equivalent design

pressure 9E19RHIIN U Design Pressure LN CIGATIEHY

P-##.-0403 Usemaldnsai 4

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

6/24




6. WA. 3IUTINTOYAVDINOAIR I ATINAOULUY As-Built Drawing,
Y Ao &
uaasveya GIS Nauiu
7. UA. ATHIY Vent Time

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

nazdlszau 1. ¥so USHNTOUNORNAU INOAAADAUVTHNT supply
v [
N2 saunadseanuauiiedawieonluaiuves Mobile Purging Unit
] A A 9 a  am 1 &’ Y
9. M. tazruIBNUNNEIVe Ysziuasmssoutsy ludsdy Tagms
9 9
N33 msgen. tazsaunasarunuanulumsseuosdu
1 d' d' 9 dy 9 [ a o 1
10. . tazrulsnUNneIved dszaunuludoswdu nU UTENA1Y

{ o Ao & . Y a
11 Supplied Equipment #ann9 1) 1doa19m14 Check List 5I8MaN1T0

Aoy aunas Supplied Equipment HINIANUINT 8.4
(% d’ = [ g 1 d‘
1. masgaununy U, va. uazwaivoissnianiglnsalseunon

o Y an v 1 < o ' A J o a
tuilusaunadsmdtadeginssidinatnivod ldsgananme

HU8LTin
- 9

1. MSWIITAU 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

=

Y H ¥
M3 U Block Valve 4111150 Mobile Purging & Liquid Nitrogen Taieursathgiiuf Block Valve 1a24

U

o . 4 [ g’; 1 1 1 T o ~ 4
@Bl}’f)\‘]‘l/]'lﬂ'li Purging 911 Block Valve ﬁuc] UNU ﬂ\?uui$1’i'ﬂ\1ﬂ']i‘ﬂf’f]l]ﬂf]ﬁ\?ﬂ']clifﬂﬂﬂ%ig]lﬂﬁllﬂ']i Vent mcﬂu
Y

. A A a oA
Section DUINUANAIU

a 1 . { 9y A a .
N3l | 9ANAMAILHINBY | Section NIZADY Vent IHUIAY Purging BV Vent BV
P-H19.-0403 Uszmaldfdaii 4 Laﬂmiﬁzﬂumﬂmimuamﬁmﬂﬂémuus:uummmaﬂamﬁﬁu

7/24



1 BVWI1-BVW2 BVW2-BVW3 BVW3 BVW1
2 BVW2-BVW3 N/A BVW3 BVw2
3 BVW3-BVW4 N/A BVW3 BVw4
4 BVW4-BVW5 N/A BVWS5 BvVw4

&, k%4 o o a d‘ a \l J (<4 & dw a wvAa = v Q’ a
6.1.2  UHIMUUBINU in?‘i‘5‘]JQ1Hﬂﬂﬂﬂ!ﬂﬂ!ﬂﬂ!!u’3ﬂﬂﬁﬁﬂ1% (mu“lumﬁﬂgumm 1AM sUSuHmA

L A Y.
sll‘t!ﬂi’)‘l«!ﬂnﬂ‘i‘tﬂﬂu“!ﬂ)

(v

AUyl

YUADUMITAUUHIY

] 1 a

W/ 19 / UTHNFOUNDRAAY /

Q

] A A 9
M UIGITUNINYIVDN

o o 1 1 [ g}/ = A ~ ] Y
1. @159 UHUINOFINS TINNIAMINAN HINITNTATIVGOVND19N0 11

= a Y o o [ Yo '

Nﬂ?ﬁlﬂﬂﬂﬁgﬂTﬂllV\l ADININITNTIVNIATEAY % LEL THenm 5%LEL

o A

= S
vy e IRisuAuIuMS
A A dy A o J =N 9y o ) Y !
NIUNNUNAINAMIIMYUNAGUYI AD9INITT15I9 % Oxygen 1 gInI
1 1a = Y 9 dy ~
19.5% u@ l1ithu 23.5 % By Volume 9oy analiyaaingdinui win
[ =} 9 1 A o a
%O0xygen Mo liud lulymiszuieenia nouisuA UM
a a & . o & 4 [ 2
2. N3AAARITZVY Grounding (§13111)w) tivedeers Surge/Fault Hiad1u
Upstream 01 Downstream sumﬂqﬂﬁﬁuﬁumicﬁamﬁaaﬂnmﬁuﬁumi
Y
NNIUADU
o o d' o a a 1 [
3. diuuazMruagaivganiumIyanl anedanis
4. N50IA093IMIIN Sheet Pile 1M sAT9a0VUUINIZTA Sheet Pile 1
lutiszvvasisglTnnous egaras sawdeame Iihussgeusnan
' Y A
ag1naines
a o T A d‘ [ d' 9 da} d‘ a
5. WINEHINEUYR AT 9NN 1Flunsya taznuNneIAY MIYa
a Y 3 Y o a A ' ]
auliilullademmuanuyadu iionsasaao LA FONUTUND

Y
a A Y

A A a =2 a A A A N ]
ATUNUAAUNUANNANNU 3 AT 1T WUNNIUNU 10,000 M17.4. Glfl’i

Q

Uszauauvesyana i luiesd Aszylumaes 17 Whiluluanw

ee

NIU.MIYAAUUAZDUAY WA, 2543

=

2 ) 4 o
6. MalsunuYanodIne WInlinsya Iagniednivzeyaa ldyais
[ a 1 g}/ =3 9 A Y
AU 1 1UNT ﬂTﬂN?ﬂﬂﬂTﬂHUﬁ]Qi%ﬂUﬂ!ﬂLl‘ﬂu NI i]gzl‘lﬂ‘ﬁfﬂﬁ Back hoe
= ~ [ 1 A Yo a [ 1 1
yaneszezNlaonny Tﬂﬂi%ﬁ??ﬂﬂﬂlﬂiﬁﬂ%ﬂﬂﬂ?ﬁiguﬁnlﬁuﬂ‘ﬂ@@]ﬂﬂﬂ

Q a

52021701NYA 1AZIZADITIUAY Stand by NYAINAMAAADAIIAT T21HI

P-##.-0403 Usemaldnsai 4

Y ! v
wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

8/24




o A 9 Y] wlﬂ}d‘iw v 1 A d'y [
ﬂ?ﬂﬁﬁﬂi@@ﬂiguﬂizﬁﬂquiﬁWﬁﬂﬂ%ﬂiﬂi%ﬂﬂﬂlWﬁHﬂNLWﬂﬂﬂQﬂu

Coating damage

6.1.3  uIMUVoIAYU 91U Detail Survey 9afidaIHg

A3URAreL TUABUMIAUHUNY
Yo 1 ' o o 1 a a A Y 1Y o & ax
IN/HTUHINFOUND / 19 / 1. Msd13IuUIMIAN NIV 11T Route NH09219 111 (@1911)0) 75
1 A A 9 ] 1 o & 9 = A [} 3’, =3 o ) @
IN/MUWNUNINGIVDY FouNTuTudell (Bend) wio I aniuvahimsthivuagada

A A Y o a & . A ax
01301 Weld O Let N3fiN1zA0IMINTAAAY Inflatable Air Bag %30 15
1 . g’/ dy Y any ] 1 I ax
%03 Repair Clamp (Iagludunoutidessz1asmasonnozidluisms
Repair clamp 130 Cut and replacement)
2. IM318aPIAUKNIUIAZITNIIFON (Detail Procedure) JUu1UMNT
' A 1 o Aa A 9 <
FOULATMIFOUAD TINNIU T2 UTZEZNANIL TFIUNTENT Re-
Commissioning
Ly . . . A FY 1 ] AA 1
3. 9A%1 Welding Procedure Specification 11% 1UM5E0UNDNTUNFOUND
[

T8 Cut and replacement 39%1 WPS tie 15 lumsgeunedensy

6.1.4  uMIMULLIAY 1Maen Existing Coating

(v

ASURAYOL TUABUMIAUHUNY

[
o

WM./ JSUngoune /A [1. 91uaen Coating Win Idiaseiieiallsznie Inazdesin %LEL e

7171 5 %LEL 52¥ANNAUHUNTAD97INTIA %LEL Aa0anan

v H Y ! v
P-#A.-0403 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

9/24



6.1.5 urIMaoIdu mytenne lAun M3 Repair Clamp method 130 Cut  and Replacement
method
] 1 1 g o { a
ﬂ']ﬁclfﬂll‘ﬂﬂllﬂfllﬂu 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 .
1%1uﬂ5mmllﬂa‘V]"]ﬂ?ﬂllﬂfnllfnflvlll‘l‘ﬂiylﬂuﬂ315$ﬂ$1’?1\16119\1 Seal NITADIANUUDY Repair Clamp (AT

"y ¥

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

q

TagNo1sanANeILazvIATodenIs Nl ayanalfimssendsmstitiasiinnumiiy Taommz

v Y v
N30i7 Design Pressure YDINDIANFINIT Design Pressure U949 Repair Clamp N15F0NH0D HNITDIA1UUDING
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 1asl¥ Repair Clamp 1@ 1HiUMTAIN _PLIDCO Installation Manual Tagmsaniiuauls
aniiumsneldmsniuauaulae waq saunu m.
o 1 A A d’ Y [ 1 .
® hmsanuasIesLHaNMdsuLaNaANeen thoilesnuilyiaems Run Pig Tuouaa
° . 1A A ' Aq 9 o
® 111N15A5I9d0Y Seal Y94 Repair Clamp NIATIUANUTANT0 T vl Ivvhanuageia
UVINUAINAT TASRWIZHILTNUNAINOITTURANY Seal Y99 Clamp
Y [
® 11MIARAT Repair Clamp 1Ao@1L11i9 Seal 32ADIATOUAGUUSNUTNAANUTINY
Y v
(@NTDNINITAAAITENIINT Gas Leak 19)
' a ¥a @ [ o a .
® HINTTHINMIAAAININTTIVEINY 111¥1N512)A Bleed Valve / Bleed Plug Y84 Repair
Clamp Aaoa Taedniia Bleed 1Hogludmmiia 12 Wi

v
a G

] 9
® msanasdesliyafitianuFeneeg 531119 Circumferential Seal Nadosd1u Taoly

a & g YY Aaa A ’ Yy a w
ﬂqﬁﬁﬂﬁﬁﬁﬂﬁiﬁﬂ']ucﬂll arviaod @g1u@1umamu

o yhimsaiu Bolt 1914 Torque mmilionasuuy 1 521 Tasdedriin15as19d0uA1 Torque
naduiipTuLd a3 AeInTIvaRUINITEZ YRS Bolt 9zADIANENINTI Nut aeation
1/4 #IMHUANNYIIVOA Stud Bolt

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

A o A . A v 3 ' Y Yo

® nsalNvEIMII¥eNTaUVD 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 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

10/24



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
®  NBUGNANUUNIUAANDHIOITONNDFINIY NYHAINTT Vent NFDONVINTLUUIUY Pressure 11UIFU
[ A I . [ Y 9 9 [ = ; 1 g
NonovVIu 0 psig. (N1NU Atmosphere) tiaz 1% N2 purge 1¥inodaniad 3 %LEL #1121 5 9110UY
Yo a a g’/ . d' . 9 v o 9 a A a g‘/
TAAUIUMIAANITZVY Venturi 11 Block Valve station MUHINUMUDI9ANANS TAgdITNMIAANI

srvvaaandluglan 1

M Naraglusdumisile

M Ndragluduniaila

Venturi
Air Compressor \!

\ 1

vent vent

Venturi
Air Compressor \

PRk

Repaired

ki 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-#nA.-0403 Uszmaldasad 4 wamstitluenasaruquiiedlasuuuszuuniuguenaisminiy

11/24



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 1 o oA Y [ A
¢ JumsAaalszUY Venturi aodnsdvae1nuils Ndwrisvesnaledludumuangndesasgli 1

] 1 Jd o [ 2
@35vaeulinilanmdidigaiieves Vent Stack larhinistlauda)

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—!‘u»ﬂ‘iﬂﬁ—ﬂ’l

QU \l ' o
N1IANANDAINY

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

o ' o ' ' A ~ A < ' ' 9
WHAN1TIANU I %LEL 711091 5 %LEL. 88190175 (NTMN%LEL 3Jﬂ1’iL‘lJ’de‘lJL‘lJW]5N“] %ulmmélﬂmﬂﬁ

o A 1< o A o 1 [ 9 ya A o
Auiiums lagaaa) ansadmiumsaanenodans lasls Hot Cut Taeld HuResnis 1da

Tagszredaiion1uaoaneli 14 Nitrogen Purge g usnafaziinmsda

® 1INHANTIA %LEL. 94091 5% LEL. usig1n1 10%LEL. 19 1435msdaun Cold Cut

] 1 % 1 Y = gi 1 9Y o 4' Y [ ] Y a % A d' %
HUBLTHIR YNICHINNITAAND ms“lwummmma"bma meJmnu”luiwmmﬂmsmmm@maaum

@ @ dy I 1 Y 4 v @ 4 a ..
NPYNAINTIAA uEJﬂmﬂu%Lﬂum‘iﬁmmmﬂiymﬁawﬂﬁﬂ/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 NMIHINIUUYSITLUL 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 gy <SR
LLﬁ$ﬂHHUﬂ1ﬁL!fgﬂsUﬁlﬁi$U‘U Venturi MOt udnavauass 399a1u150

Yo
E\JTUW”JVL“II@]/

IMN/IN

v H Y ! v
P-#A.-0403 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

12/24




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 o A
g lallasudeyanin BV 9 q 5 indlezdesihmsngamsautiumsnuilag
< o a \l % d‘ a 1 d‘ =
HANA tazazaInsaaHuMsAe lAatlieaansoRanen BV daannms
MUUD9 Venturi
911 Cold Cut
% = o a
a1y 519021009 Autums lag
1 551193 Cold Cut Tvhmsdnszy CP voaneseniidymiesn Tag AS MU /e /
#9150199 Bond Box Nog1ndifes imeyhnmsdauenszunuazaaymimoedl | wm./an
<] 1 < 1 ~ 2 A
gammuulimanneunIzsuOUToN
9
2 MN3AT19a0U BV N9a039A%1 110 11313 Venturi (Extractor) 091 HSUImAvA /
Y Ay g A . o . 9.9
AROALIAAZABIUDIHINTNUA Monitor NMFMNIUVOITEUL Venturi 14 M./
Mauaaeaal i BV InsgnI1991U 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-##.-0403 Usemaldnsai 4

13/24

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‘ﬂ@ngﬁﬂWWﬂ'ﬁﬁ'}llﬁa‘U@QﬂTﬂf JU

A 1A ° ' 1o & Yy a & o .
1 m3Founonil %LEL 1011 5 %LEL. (hisuiludesannsginsal Isolation Gas)
2) M3FNND %LEL 901 5 %LEL.Tao1¥ Inflatable Air Bag 1314 Isolation equipment (f04%in3t4ou

X 9 ]
Weld O Let 10 1411n3AnA4 Inflatable Air Bag 110233811435 Vent Gas 1ioil09Au Pressure azaudvith

Isolation equipment)

1) MYeuABNIAN %LEL $1031 S%LEL.

'
o '

® 1M3ia %LEL USnanazyiimayen 1493 %LEL ¢ 5%LEL.

o noudonldinmslszauau wag i Monitor pgNuAaz Block Valve 152U Venturi 630911911
' 4 A 4 o o 1 o A ' . A .
ApIHDINITINTDENIMFONod I 1@ TEHINMIAUTUNU MINWDITZVY 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 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

14/24




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 Jumswouliieuaiy Wps 11d5ue137a (@1ureudeil WQT valid il l/aw wps)

q

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

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

noudonIrisiimsiszauau 1waa 9l Monitor agu@az Block Valve 115211 Venturi 639

o 1 4 A 4 1 1 oY 1 [ . {
MNUADIHDIITNINTDE UNUFOUNDFINY 1F ¥1NTLHINU WINWUINTLUY Venturi N1 BV

LY A o A A Y Ao A ] o A v A o Aa
Fail Aodsudniiumsudali gaidudumsgeniunsiu movgaauluiui uazduiumsud ly
. o I a 3 o A H 1 {
13211 Venturi 1a1usluilndndaads 3sazaunsaamiiums luduasuao 1'1¢ Tash Block
Valve 32#9493) Air Compressor 88131188 2 #3 1Agaz31a11 1 faag Stand by 1 7
1] Y ]
MM Weld O let AM5UAAAT Balloon @NUUIAUDY Weld O Let Tagno U u¥oudnani
M33A %LEL USNaUNIZiInssou
g’/ o 9 1 d‘ 9 a g’/ ~ Y

NNUUINNTIIZIVDI Weld O let Taglaanuamivelslumsaaas Balloon lnagniaizazaodgn
~ 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
1MN3AAAY Balloon HIIAIMUINIZIIIMIIBOUFIU 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 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

15/24



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
daaulateglianfiumsyennIoassomsud sz Y Venturi 191d1a5e
A o A Y <3 Y o . ES =2 o A
® 19¥11N151%0Y Root Pass 1A 1a39 1HMNSNATOU Penetration Test (PT.) 31NUUIININTFON
o <3 o o
IUNTTNWANATY Cover Pass 31NMINATOU PT , Magnetic Test (MT) 1ag HmMInaaow
Radiographic Test (RT.)
o [ 4 1 <3
® 11113099 Inflatable Air Bag MENAIMIIAFOUNOUAUTT
) ]
® 111MIANAY Plug MUVUIAVDI Weld O let 1aL3NMN51¥0Y Plug 11 Weld O let Taeliinmsnaasy
X Y i1
59810 PT NNFUUDITOUITON
6.1.6 110U Field Joint Coating.
] Y
® (iipvima NDT runariua 1¥@utiun159 Field Joint Coating W3 oNA1N1Y Purging Nitrogen
o . 2 A Y a A
® i1 Holiday detect UsnmaaoauuIvion laimsyaiila 1oni1911508 defect
® 111113 Sand Blasting 118 Applied field joint coating foalimInsrndoumu Coating Inspector
Program (CIP) Mo 1d 19m11% dan. Witness a1 laszy Tao NACE Tasnnuazoiaiidosla
o I g 1 A
5 Sa 2.5 1ag Surface Profile Aoyl 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 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

16/24



. ) 5 .
® lunsaif Purging A2891/n38l Mobile Purging Unit Uan. azfesdam3anniod Generator 3

Phase, 380 V, 100 amp.

® himsdsza uaunD Block Valve A1UN9g Vent 8snnasanng 5w iiloninndou/Suia
d‘ F) ] 1
Oxygen N1A3A 1908 UMD
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
M350 Gas 152U

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 §1579ANUFIEDE1NAZIDEA Tagiinlsza1iil s ROV
) = d‘ =) ay 1
6.2.3 NNTAANUAYKIY WU UITNTH0U
- 4 .
6.2.4 Uszmuanuasslumsson
o a 1 f Y (% 1 a
6.2.5 antiumssoutazWuyldnduganinay

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

HUIMIMTBONNDIUNZLA

1T

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

q

Yy A o '

= &’ a o [ [ a 9 g’; A Y A o a
ANUTIMULDIAUNNANUNOFINIE TUNnLa 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
]

NMANUINT 8.5
A Y = ~ (Y Y 9y 1 a A (] A
e ldwamsasnanmanu@eesiuida 1d azhgmalseiuanudeslumsyon wen

am v 4 A o o Ay Y1 R A v Qdd%l Y] = A a d%l
ATNITYDULLYY Qﬂﬂim IATDIANT uazmmummﬂ%%mmu Gmm)g‘wa1En‘ﬁmuaanummmam&mmﬂmu

U

' ¥ o & 2 1 [ 9 Yt A 9 oA ! [
TagIsmssanaz Iy Tuneuedtazdeadnasalurinay Taslgnmnerdesdutiumssauny

=Y 4 { { o 9 a { A g}/ o ] 1 1 a
Ua narnlndnga wazsiims vent MausnuimanNudenie 1nuhmssoune InAugan mANaIw

[

2 Ay v o 1 a g . A " QY Y )
GUH@I’E]'H‘V]Ulﬂ ANDYNOLIDYN I1NUU dewatering LL@%ﬂuﬁﬂWWﬂﬂiﬁWi@Ni‘lﬂ'}u

v H Y ! v
P-#A.-0403 Yszmaldasan 4 wamsiithuenasaruquiieilas uuuszuunuguenasvINiY

17/24



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

U 9

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

@ v 9 4
A210819N13 151149 n3 ol

mMisalignmont flango

Fipa End Connoctar (PEC] Fipe End Connactor [PELC]
E'T’Juﬁ7 U’J%’ffﬂ Key Performance Indicator : KPI ﬂlﬂdﬂﬁ%ﬂ?ﬂﬂﬁﬁN]Hﬁﬁﬁﬂl Core Process

o W YY) o & LK)
aay 1IN NN U5 (PI) a0ue (Related) | ANihwiane (Target)
1 msiiaau Jafumevos U1iA Iagndes
P-H19.-0403 Uszmaldfdaii 4 Laﬂmiﬁzﬂumﬂmiﬂauamﬁm%émuuﬁzuumuqmaﬂamﬁwfu

18/24



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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Emergency Pipe and Tools List Rev3 - Editable.xlsx (pttgrp.com)
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MANUINN 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:

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.

9 1 Y i1 FJ
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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.
A USBL acoustic beacon to be fitted to the ROV, to determine ROV location. With appropriate USBL
receiver fitted to the vessel.

Side scan sonar.

Sub bottom profiler - Working to a seabed depth of 5m.

A pipe tracker system.

Cathodic Protection stabbing equipment.

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.

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.

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.

P-H19.-0403 Uszmaldfdaii 4 Laﬂmisz?]umﬂmiﬂauamﬁm%émuuizuumugmaﬂmim&u
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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
O
O

Confirm if and where the line is exposed

Confirm any movement of the line

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 during inspections, if for example the pipeline has moved during the incident, or if
sediment makes visibility poor.

Allow for focused inspection plan to be implemented

- General Visual Inspection (GVI) along pipeline route - First Pass

@)

This will give an initial impression of the extent of the damage, and allow experts onshore
to review featuresi\damage and where efforts need to be focused

It is 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
O

Focused GVI of specific areas as specified by client/experts onshore.
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
O

The requirement for this would be specified by experts onshore.
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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4 |(FD) Andfou Fire Drill Exercise amnguang Wui .11 wes 31-W.0.-66 Un.11 NIZUAIATOYTEN aufiumsuduaia
=< 9 . . . dy A a ~ o Aa Y <
5 |(FD) Wndou Fire Drill Exercise AMuA{HUE WU U2 14-11.8.-66 n.2 NIZUATATOYTY AudumMsLanase
=2 v &£ A ' a ~ a ) <
6 (PL) Andow Pipeline Emergency Exercise Lv.1 WHNUUIND 1n.2 16-1.8.-66 in.2 NISUATATDYT ANUUNITUAUNIY
= 9 . . . A A ' a a o A v 3
7 (PL) Hndou Pipeline Emergency Exercise Lv.IWUNLUUIND n.11 20-1.8.-66 in.11 NISUATATDYTE ANUUUNITUAUNI
2 [
8 [(PL) Wndfow Pipeline Emergency Exercise Lv. 1 1#tuMe Un.4 11-0.9.-66 1n.4 YoULNU FENINANUIUMS
Fl ]
9 |FD) Fndfou Fire Drill Exercise A vu1e Wud 1n.4 12-n.01.-66 n.4 YOULAY FENINAUUUMS
Fd ]
10 |(FD) Andfow Fire Drill Exercise Aungnang iui 1n.6 24-1.9.-66 In.6 ANy, FERINAUTUMS
== 9 dy a 1 1 o A
11 |(PL) Wnefou Pipeline Emergency Exercise Lv.1WULUIN® 1.6 25-1.9.-66 1n.6 AN, FENINANIUMS
Fl ]
12 |(FD) Anou Fire Drill Exercise Mungvute Wy 1n.10 KCS 26-1.9.-66 n.10 RLFUNTT FENINAUTUMNS
= Y . . . A A ~ ' o A
13 |(FD) Wnsiou Fire Drill Exercise AMng 118 AU 1.9 27-1.9.-66 Un.9 Ui FEUINAWUUMNST
= 9 d’l A 1 ~ 1 o Aa
14  |(PL) Hndou Pipeline Emergency Exercise Lv.1WUNUUIND 1.1 8-1.1.-66 in.1 WYALYI IEHINAUUUNMNT
Fd ]
15 |(FD) Anow Fire Drill Exercise Aungnue Wi 1Un.3 15-8.9.-66 n.3 52804 FENINAUUUMS
2 ]
16 (PL)ﬁﬂﬁlai}ﬂll Pipeline Emergency Exercise Lv.1Wufuuave Un.3 16-8.71.-66 1n.3 LY FERINAUTUMS
F ]
17 |(FD) Andfow Fire Drill Exercise AMNgnang ui 1n.8 aug 28-90.0.-66 Un.g MYIUIYI FENINAUTUMS
=y 9 dy A 1 =t 1 a
18 |(PL) Wneou Pipeline Emergency Exercise Lv.1WUL1UIM® Un.8 29-8.91.-66 1n.8 MYIULYS FEUINANUUMS
== 9 . . . d’l A = 1 oA
19 |(FD) Anaeu Fire Drill Exercise AUNYUNIY WUN 1/1.8 SCS 30-9.9.-66 1In.8 MYIULYT FEUINAUUUNIT
2 [
20 |(PL) Ant1 Pipeline Emergency Exercise Lv.1fiufituIne Un.10 7-0.8.-66 .10 RUFUNTT FEUINANAUMS
=2 9 . . . dy A ~ J o Aa
21 |[(FD) Wnwou Fire Drill Exercise AUAYHLIE WU UN.5 RCS 12-0.8.-66 1n.s 31913 FTUINAUUUMS
2 ]
22 (PL)ﬁﬂGIQf}ﬂll Pipeline Emergency Exercise Lv.1Wufuuave 1Un.s 13-N.8.-66 n.s ERE TR FEHINAUTUMS
F ]
23 |(PL) Andfu Pipeline & Fire Drill Exercise Lv.1 fiuii ag. 20-1.8.-66 aa. offshore FEHIAUHUMS
= 9 . . . dy A 1 o A
24 |(FD) Hnaou Fire Drill Exercise AM4AZ1N1E WWN Un.7 25-0.8.-66 n.7 Aauan FENINAUTUMS
= 9 .. . 4 4 ' i o A
25 [(PL) Wndon Pipeline Emergency Exercise Lv.IWUNLUUIND 1n.7 27-0.8.-66 in.7 a3va TEUINAUUUNT
Fd ]
26 |(FD) Andfou Fire Drill Exercise Aungnute Wui 1. 0Cs4 3-0.0.-66 U, 52004 FHINAUTUNT
=2 9 . . . . . d’l ~ J o Aa
27 |[(PL) Hndou Pipeline & Fire Drill Exercise Lv.1 WUN 1. 6-91.91.-66 . ITYDN IEHINAUUUNMNT
2 [
28 |(PL) Anou Pipeline & Fire Drill Exercise Lv.2 iufluuive 1Un.9 9-20 1.9, 2566 n.9 U5l FENINAUHUMS
Fd ]
29 |(FD) HAndfou Fire Drill Exercise AUNHHL1E WUH OC 25-01.0.-66 oC S FERINAUTUMNS
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