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Elec fila location

Projact title Outside Interconnecting Pipeline Project Project No. 19873
Cfient The A tics (Thatland) Public Company Limiled Phase/C¥R NIA
Calzulation title ing & Pipeline Wall Thickness Caleulalion Page i of S

Calcuiation objsctive

Cak the wall th qui tor p ki for ATC piping and pip clions in
accordance wilh ASME B31.4 and selec! suilable AP| 5L or ASME B36.10 for nominal wall thickness, Galculations are
for the & : {

P g pipe

(1) 18° Line pipe (or Class 150 system Full Range Condensate, (2) 14” Line pipa for Class 150 system Light Naphtha, (2)
m‘lepipifurChssSDUs)shmvahne.ﬂ}rthep'q:e[nrcfuﬂms;ﬂmﬁo{m.(5)10‘Lineﬂﬂehr0iass
|m=mmmwwwm,(qrmmmm150mmeufummuan.mTo'uneybeform1m
mmsemm.me'mmfnrcm;1susysmueuynmalim,mrunmroccms:mmsmwsraum
CEX Il to PTT and lo TOC, (10) 40" Line pipe for Class 360 sy Cond Residue, (11} 6" Lioe plpe for Class
150 system Pygas and {12} 4" Line pipe Class 150 system Mised Xyleno.

Calcufation method
(ASME B31.4, Clause 404.1 far All Piping and Pipeline work

Assumplions

[Adl pipe process is appiied ASTM A106 Gr.B Seamiess pipe excepl using ASTM A672 Gr.850 for Line plpe 18" Class 150,
system Full Range Condensate.

References

ASME B31 .4 - Pipefne Transporialion sysiems for Liquid Hydsrocabons and Other Liquids
AP1 5L - Spedification for Line Pipe.

IASME B36.10 - Welded and S=amless Wrought Steel Pipe

Dependent Calculations

Conciusions

(Required wall thick forp tain (incuding i s} and d API SL ar ASME
B36.70 standard wall thick for pipeki ctions naminaled above are

(%) 187 Line Pipe Full Range Candensate Cless 150 - Seleciad Standard Wall af nominal vrall thickness 9.53 mm
(2) 147 Line Pige Light Naphtha Class 150 - Selected Standard Wall at nominal wadl thickness $.53 mm

(3) 10" Line Pipe Paraxylene Class 300 - Sefected Standard Wall at nominel wall thickness 9.27 mm

(4) 8" Line Plpe Reformate Class 150 - Selected Standart Wad at nominal wall thickness 8,78 mm

(5) 10° Line Pipe Hesvy Naphliia Class 150 - Selecled Slandard Wall at nominal wakl Mickness 9. 27 mm

(6) 8™ Line Pipe Toluene Class 150 - Selected Standard Wakl at neminal wall Bickness 8,18 mm

(7) 8" Line Pipe Fulure Class 150 - Selecled Standard Wall a1 nominal wefl thickness 8. 18 mm

(8) 10" Line Pipe Benzene Class 150- Selecled Slandard Wa¥ at nominal wall thickness 9.27 mm

(9) 6° Lins Pipe Heavy Aromatics Class 150- Selected Standard Wall at nominal wall thickness 7.71 mm

(10) 6° Line Pipa LPG (o PTT Cless 300 - Sekecled Standard Wall at nominal wall thickness 7.11 mm

(17} 6”Line Pipe LPG to TOC Clazs 300 - Salecled Slandard Wal at noatinal wall thick 711 mm
(12) 10" Line Pipe Cand R Class 300 - Selected Standard Wall at nieminal wall thickness .27 mm
(13) 6" Line Fipe Pygas Class 150 - Sel=cled Standard Wall at aominal wall thickness 7.11 mm
{14) 4" Line Pipa Mixed Xylene Class 150 - Sefected Standard Wall at I\wall thick 6.02 mm
1 26-Dec-06 Revised for CR pipeline changed KP NS WH
0 15-Feb-08 | incomarate & Re-ssud for Procurament of Pipe KK NS SMS
REV DATE DESCRIPTION av CHEGK APPROVED
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Calculation Sheet
|Dc. No, 19873-56-2960-006 Rev. 1
Elec filo location
Project title QOutside Interconnecting Pipeline Project Project No. 19873
Client. The Aromatics (Thailand) Public Company Limiled Phase/CTR NIA

Calculation fitle Piping & Pipaline Wall Thickness Calculation Page 3 of 5

1 METHODOLOGY

The wall thickness requitement o ensure pressure containment is calculated in accordance
with ASME B31.4Clause 404,1

25
P=——FF
D
Transposing and solving for ¢, the calculated wall thickness for pressure containment is;

PD
2 SFE

The required wall thickness is determined by including allowances:

b, =1+C4

The nominal wall thickness, ¢, is selected from standard AP 5L ar ASME B36.10 sizes.

2 NOMENCLATURE & DATA SOURCE

P Design pressure MP2a) (ITB)
S Specified minimum yield sirength [MPa)  (ASME B31.4 Table 402.3.1)
D Nominal outside diameter of pipe fmm) (APl 5L or ASME B356.10)
¢ Wahk thickness (pressure containment) fram) (Calcuiated)
%, Required wall thickness fmm} (Catculated)
.. Nominal wall thickness [mm] (AP 5L or ASME B36.10)
F Design factor F {ASME B31.4 para 402,3.1)
£ Weld joint factor 2] (ASME B31.4 table 402.4.3)
CA  Corrosion Allowance {mm) (ITB)

S L
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Calculation Sheet i
>
{[bec. No. 19873-56-2960-006 Rev. 1 | *
Elec file location i
Project title Gutside Interconrecting Pipeline Project Project No. 19873 : .
Client The Aromatics (Thalland) Public Company Uimited Phase/CTR N/A I
Calculation title Piping & Pipeline Wall Thickness Calculation Page 4 ot 5 | 2.
i 23
3 SCcoPE
Wall thick are calcutated for the following pipe sections using ASTM A106 Gr.B SMLS pipe: !
(1) 14" Line pipe for Glass 150 system Light Naphtha 5: §
(2) 10" Line pipe for Class 300 system Paraxylene g

(3) 8" Line pipe for Class 150 system Reformaie

(4) 10” Line pipe for Class 150 system Heavy Naphtha
(5) 8" Line pipe for Class 150 system Toluene and Future
(6) 10" Line pipe for Class 150 system Benzeno

(7) 57 Line pipe for Class 150 system Meavy Aromalics
(8) 6" Line pipe for Class 300 system LPG from CPX Il to PTT and to ROG/TOC

{9) 18" Line pipe for Class 150 system Full Range Condensats
(10} 10" Line pipe for Class 300 system Condensate Residue
{11) 8" Line pipe for Class 150 sysiem Pygas

(12) 4" Line pipe Class 15¢ system Mixed Xylene,

4 RESULTS

Summary Wall Thickness Calculation

(1) 14" Line pipe for Class 150 line Light Naphtha {standard wall) H
Standard wall pipe the predominant ina pipe for this section and is calculated using 0.72 design factor. = E E
qf i3
Description Data 3 §38
P Design pressure 180 [MPaj = sf E
S Specilied minimum yield strangth 241 Mpa] g % £ §
» Nominal oulside diameter of pipe 3556  fmm) H i
' Design factor 072 [ 3 E 23
#  Longiludinal joint facior 1.0 (8] = 2
CA  Corrosion Allowance 1.50 [mm)
P wall thi (p f ) 1.84 {mm]
f,w Required wall thickness } 3.4 [mm]
fu.- Nominal wall thickness ) 853 [mm) (Sch. STD)
OTE:  Other size calculations sea Tabie A
iz
N
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From Glauza 404.1
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DOCUMENT NO.: 19873-56-2960.001 REVISION: 0
DDCUMENT TITLE: BUNED PIPELINE DESIGH BASIC MANUAL
a 23 Jun. 2000 hsued for consiruetion HH aME
B 4 My, 2005 Redusund fof 1eview wnd commeni [ 5 | sMs
A 17 Nov, 2008 Baaved ot feview and comment (23 HE | SME
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Lo
CNT
L Avo Qane Natuat Page atey
THE lROMAﬂG“YHA&!N%}uPUBUO COMPANY LINTED
QUTEIDE INT)
FOR NEFORWEN AND AROMATICS QOMPL!XI
UMENT NO. 19823.56-2060.00¢ REVISION 0

1.

INTRODUCTION

The Acorraics (Thaitand) Public Company (ATC) Infend (o bidid o multple Tansportation bued
pipefives anlem Wal wil Vanspart: liguld M fom w new Refetmer end Asamaties
Complex § Pant fecated In 1ap ¥ua aren, sl otM.u Ta Pwtts IEAT area.

Tha burled pipenes seciion wil cansin of:
. " Light Napiha fine kam CPX Rto 147

. 10" Puraxylens ine fram CPX [ to ‘L" Palat

. L} Rafarmale ine kom CPX M ia 147

. "0 Heayy Naptha lina fram CPX il te TTT

0 [ Tekone line from SPX 1110 1-2

. L Future om CPX 1110 )17

" 10" Benzene line kom CEX 110 TIT

" [ Heavy Aramatcs line fram GPX It te T¥T

. L4 LPG fina fom CPX |1 12 PYT Including 1 ol Matesing
. 8 LPG bine hom CPX Il te TOC

. n Full fange Candengate bne om TTT to CRX |1
. 10° Cendananie residue ing from SPX Il to 14

- £ Mixwd 2ylene Bne Aem 20w CFXL

. [ Pygaus ine kom YOC 1¢ CPX))

» Tlsdns 19 cach terminal fackty st [EAT araa 15 ba varified at sites,

DESIOR CODES AND SYANDARDS

24 Codas and Standards
Ths devipn will bu surried aul [n accordance Wt the folkdng Codes and Smndards.
AN Coses and Siandards shall ba e Jatoat ediken.
v RSMEAANSI B34 Liquld Trensportation Pipene Systems

* ASME B18.5: $Steel Pipe Flangea and Flinged Fittings

* ASTHAI08: Epecilcatan (s Susmiess Carpon Bleel Pipe for High -
Temparanie Service

v ASTMARETZ: Specilenion for Eleciric-Fuslon-Welded Slee Pipe for
High Pieniwa Sanvice

» ARIRP 1102 Liguid Peolrum Pisslines Cronslng Madiokds wnd
Hghwmairs

« APIRP1104: Standard for Watding Pipefines snd Related Fuclitien

= APIRP 1101 Recommunded Pipeline Malntenance Welding Pracices

« APIRP1140: Recommendsd Practice (o Prassute Tesling of Liquid

Pokoteym Pipenes

Papieind

 Rev b ien Ravie arosd
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CTING
FOE HLFO!.NER AND .&Nmﬂ:t COMPLEX |

BOCUMENT NO. 19873-58-2980.001 REVIBIOH D
TABLE OF CONTENT

ARTICLE PAGE
1 P o
2 DEBIGN CODES AND STANDARDS 3
3 PIPELINE ROUTE . 1w vvrsmmnmainin
4. OPERATIONAL DATA.
LN ENVIRONJENTAL CONDITION: ]
[ MATERIAL AND PARQPERTIES &
T LOADS AND ALLOWASLE STRESSES. — S
a DESIGN CRITERIA..... ¢

1873062000001, Rev O Buned Pisebna Casn B1 ot Mt Pras2etes
THE AROMATICS (THAILAND) PUBLIC CONPANY LIMITED

QUTSIDRINTERCONNECTING PINELINES PROJI

FOR REFORMER AND AROMATICS COMPLEX n

DOCUNENT HO._ 19472 54-2060-001 REVSIGN 0

= APLRP2201;
= NACE MROI75:

Hol Tapping o Pipefine ot Equipmeriln Sondce
Melats lor Bulide 5!90 cm_ﬁa’ and Bvesy Qorranlon
Craeiing A rieh

» NACE RP01§9! Conust af Erfitmal Corroslon on Underpreund or
Submerged LietaZic Piping System

* NACERPOITT: Hdmuuunnnn Cutrent 838 Lignimirp Eftect on
Melalis Frucbares wid Comoslen Consol Sytiems

= NACE RPO21$; Elveiieal lsolalion of Comoddicaly Piotecled pipehines.

+ ASCE American Epclety o] Civd Engingens

A2 Uniis ot Meseveement
Tha Intainational $ystem ($1) o7 upits shisk be psed Wioiighoul the derign

PIPELINE ROUTE
31 Hured Pipatines In Comidor Bite ¥

E&b;:: mmmwmml:mmmwu& 1 A|;unui|hg
. Tne plorne aleg geraraly suttide I'll(llﬂ om
uikinp bov cubipit undet Sukhoamelt rax “m $

A reite cenludite and (spagr, -R{Nulmnhn been uuhdm w-ﬂl Wdizate on
the algnment sheet dwwings, Majar iersctons and tisngs are encauitared aag in
rnen, oy do asd teptesant enything avkasidnney for the pipeine conatustan,
OPERATIONAL DATA
41 ProductData
The nornte) eperating dala for the products Lo be branspo:ied are pven i Table 4.1

THTI-EAID001_Rav O Burfad Moekne Durian Borks Varuad

Fapatty



THE AROMATICS (THAILAND) PUBLIC COMPANY LIMITED THE AROMATICS [THAILAND) PUBLIC COMPANY LIMITED

OUTSIDEINTERCONNECTING FIPELINES PADJECT QUTSIDE INTERCONNECTING FIPELINES PROJE
FOR REFORMER AND ARONATICS COMPLEX M FOR REFORMER AND ARCMATICS COMPLEX Il
OGEUIAENT HO. 1357358, 1140001 REVISION 0 BOCUMENT RO, 1847366200401 REVIS(ON O
Tabh 4.1z Product date However Ibduced ivens o0 pizeas dur by soll satement has Bees addresand az o
cancern duting plockan ik walysle aod harefore e deign shal Include silierfs 15
fake lxte wialen the oMt of B 2od stllamcal slong tie sl riag Foate,
6. MATERIAL AHND MECHANICAL PROPERTIES
] (8] Plpe Material
For glzer OIATE" and lerper, Ene pipa shel be manufpcired by the Erciric-Furian.
v N WWelced (EFW) procem. Plan DIAT4™ @@ DIA. 4 3nd smuies wil be Seariese (BMLY)
= o prozenn.
] : - The spacifnd mm yinld tiength (SMYS) wil ba aceordingly the plpe selecton for
. 218 e pipaine as (siawe:
Cwth & L)
= o[
= CNEIN Pips Size ) aMys Walt
b
= FERID Inchil, [[p > <14 P Nitidia Fal {MPa) 5';&3.‘.}.'
Lot Tt 2. -— e
[T Tondrrasn By — v in 410 14 ASTM A106 Gface 8 65,000 (241) Sid.
[ Pty RriAe m et - n
B3 IACRUTIES COMPLELY 1% ASTIA AG72 Grade B5D 62.000 (221) 5td
e = Chemical compastion Amis wit be #pecifid n thoss ASTM e matedal eade,
[ e | e w:m-uhnm Wit ba par n with API 1104 «
13 Fsepee =] |¢IPi;lﬁullnd Ru}lﬁ:i Facliten,
Toarw Lol
7 ] 2 Englawering Data
T [ ] Tha foHowing matetlal raluted angineednp dals Wil e used:
‘ Famot hourutey % . Denstty af Stesd: Y50 kpm?
T =) ] . Young's Meduls of Elaikity: 212 1011 N
: Mowd v Linid . ‘Thaemal Expansion Go-sliclen: 1.7k 100G
a2 Flange Ratings . Polisen's Ratio; (&)

i Patiag for Ascre Ground Inatalaton (AGH

(i1
nn':l‘u ANEUASHE In accbidence vath documani 63 OtherDaia

material sancibention. . Conorate conting dansley 2400 4g bm?
43  Dmignls . Denedly of warler 1000 A /m*
The dasign Nd of the pipafine ghal bo 20 yaara, . Averaga soll uni) waighl 1650 kg im”’

4.4 Corrosion Allowance
In wccordanoe with doeeument no, DADS.31.000001 “Pping Malerial Speclfcation”,

i ENVIRONMENTAL CONDITIONS
41 Earmguake and £al) mlﬁl‘llnl
e M'idl;mlh th " ba panalthe
detign ol ATC-Oulside lnlllmuw ;helnu e the af
ol e plpaian b entealy within eviamis 25na 1, (Sehvmiz lesias=0: g e ABCE
Guidebney lmnl Bl wuch pipaling instalabony aeed ne speciel snlimic dnign

reguirement n denlpn M slies with I'uk Oretnd Aceelaiation [POA) < 0.150. elie sre
afachmant A
16473.06-2960.001_ AV 0 B4ad Popwline D 1440 Iasd Marwal Page5aiy 1D472L4-2680-089_ A1y & Buriad P paing Dergn Bevs Mol [T
THE AROH&TICS {'I'HAILAND) l’l.lll.lc CDMPANY LIMITED THE AROMATICS (THAILAND) PUBLIC CDMPANY LIMITED
OUTSIDE INTERCONNECTING FIPELINE QUTSIDE INTEACONNECTING PIPELINES PROJED
FOR KEFORHER AND AROMATICS CO)QPL!X ll FOR REFORMER AND AROMATICS COMPLEX It
DCCUMENT NO, |ll7!»5&2kn-n 1 REVISION 0 BOCUMENT NO. 19873 .56-2060.001 HEVIGION O
— R A LS —_—
7 LOARI ANC ALLOWABLE STRERAES LA DESION CRITERIA
741 Loads snd strays snalysls (R Oaneral
Table betow prenents the kosdings and sliowatle stresves for the pipefing, Yhe machanical deslgn of ke pipshnes will conwider the Selewing parameters,
B Some Nlem Nsled may fanlly be found nat ta ba relevany, bul ey hiave husn ksted far
Fipiine Anatyss Losds {Ses legonil) Abowsble camplelennss mdhdrlcrnluewbenunlhmd\mny dotaled detfpa:
Conilben St . Plpe Wall Thicknass
Al 3l a3t 4 8lelr)alolnfn 3% EMYS . Plpe TransporalionHunding/Stacking
Handing el ele a8 . Flosiatian and Senamant
Transpertation slele | 3 . RosdRail Croasings
Stncking #alele A . RiverCanalihiong Croasings
inutalaten el el 72 . River Bad Seaur
Rond Ciaening #lelelelslelols & 72 . Alowable BenduCunatng
1094l alejolelaolele £ ] » SutimidanceMining Caltapse
An® Buayancy olelp 3 72 in=tam} « Intialion
_HDD slelelely ) 12 nstay) 82 Bends and Fittngs
Ancher Foree 8 bl e ¢ o - ¢ L] 821 Ficld Bends
| Dieplscamsn)
| BensRas elolololelsle 55 Table 8.2 Flcld Bends
| Lipe 2olupee grole 8 . '
Hoop 8 (2R 72 Bend type Bend Radlus. Sy "'"“m ach Beni'e
-Qpuslion ploltiolelojololelole L1 Cold As pat ASWE B21.4 2 m {rnimyrm)
| Hydodenl L] 222 Fling
Laade lagend: Tearshan pupe, whare figaied, shatl m e fabricated o (s g with ends
1) Pipe Welght plepated b secordance with ASME B3
2) Conteion Coating Walght {sotaling Fisnge requlted for Gothodie Dortealon Protuction (GP) Bne plpey,
3) Contrate Coating Waight 824 Anchotblacks
4} Cenlenta Ths requicament (ot anchar Backe shad be anzesed by giracs euiculsion,
5) Presure Ifeequira,
6) Tamgatatue 83 Corusion Protection
Soil td Ectyinal camatlen of underprosnd perdsan of pipeines wil be prareated by Bie tins of
n Olwbu o Thiee Layer mel | LFB) wsleenal m’:q »d Cathedie tmua Pratecton
8) Road'Rall Loacings (£P) Catynd tusdien wall be dunignad o coafem ta the atandurd
) Blasting p«mnmm-hwmmm
d Y . Parmanent l:mwi pretecton wil be slmm'i by un eacrifensl snode wlim. Tent
10) SwnldenesMnlng « Collapse ol h p ey
11) Hyteo-tent Inclade ! skay e RO B [ ol terothve aness

and Identifcagion of snade pround-bad witer, The snodo (ot The iatended pumpeies M|
have & deaign be of 8{leant 20 yrare. Addsensd land, terneta fiam plpsiies RO, wiibe
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THE AROMATICS (THAILAND) PUBLIC COMPANY LIMITED

CUTSIDE INTERCONNECTING FIPELINES PROJECT

FOR NEFORMER AND AROMATICS COMPLEX N

DOCUMENT KU, 19873-55-2060:091 REWSIIN B

Identited te ﬂmwnml ymm Adleseinterval potential survey ar uhuaunnlu\
wurvey wil be Met e d current system & previde
Bate dibs fof Meure mlbﬂlnmu work.

A lemparary calhode pmmm lymm mn ht mum«i Mmu!lllw afer baek® uald
wacificdat anodes,

Intitating Mange Nt vill be Imuled 'er snmdt seprepabion of pipalne and plping
vctions whuie (e quiced.

36 Corrorlon ceatings

Tiraw Layer Palyethylene [3LPE: s M\ﬂlﬁﬂl usmaalen coatlng, hawaves, B ue of
othet conting aystema will be contidered for auifabilty, avalinbllty and cost Fleld jolnts
whel ba compatbie wih JLPE contng of other salestad coating.

The condlfens alenp the plpeline soute and the Fench backf malenal shalf be
conidaied 12 the Anal shoize of eoating

Une pige (o cmmm cropsings may requie sa sbraslen edistem coaing o
addtonal coaing thigknays,

Une plpe esaling al aoasivgs mage by diling & Berdng ahall be subject 10 hobday
delection and integrity leating bafsie 19 crosang nectian (e welded t he maln fine.

Other buried hems, alich o5 irnge, wid typieady be cobled wif) an comoaible with 3LPE
conting system. Abere awund wtech work will Mso be conlad 'with an appraied ayatam o
conbel cotranlon

Wherevar requited & conciels coakng shati be sppliad 1o the plpeling o provide Maghtive
bugyangy and mathinicl protacisn,

45 Tranching and Reinntatsmant

Stie clesring have 1o be achlaved inthuding and pipelne section preparalion in mn"
Lowtaing in belore comaiencing Ihe wark to sncure Ml the ranch wil be kA open Tot a
Bhan ime,

859 The kench Eno will by losated 1o sscosdiag 1o the sppraved ol gamant sheets,
The width af the Lrench will be notless than spaciind in Apprevad Drawiag.

552 Whee the pipefing Hing auesy o dobe fo élhsr exsting underpround
ushitissibisctures, Flatly, should gul permivslen from relntes nuthomiss andier
ovimat 8 venly (hem gnd Ille lnlnpmlo musames to ansure the pmuhnw!
wxlztlng wiler with § ndior
talnlad withoities and'er Ownar.

85,3 Excavalng ths tranch manualy white use ul bldhu may fesult In gemape 44
the pioprrty wnd The data, sire and
depth anié focalion, of tha LGTHRY wil be um Then me utites will be
back®ind 110 compacied an fequie by the fdﬂ.u ml\h

254 Tundr-gnﬂn mlﬂ with mutbcien wlenn mn B lmwllln
fopd condton unbll the ploe b lald, Shact
may be nacessany Il shain e wanch IInMo nl ondton, h m u
prevan! zaving of colapie wil Be Mirahed end remorad, ng #
necessacy, uying wall polnl Lysier of olhae sutable r{mnu. shatlng of da what
elne Mkl e eaguied |9 excavale o Veach, maad the pipe acg bachil T
kg& preperly wnd vafuly, The wanch wil be malntained opan only fod the ¥me
iy necesanry,
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DOCUMENT NO. 19873+56-2D50-00" REVIEION 0

£} Proleclive concidte slab of mass coneole, il requited
] Concinte coating of anchor welphts, i required
a8y Buoyancy Control

Atean pubjoct 12 hundation snd high watar tabies may rnouie bueyancy coalrel on
installed pipeting, The aice affecicd shall be MenBled o) plpebng alynmam sheen,
Busytney canel ved ke rginested by varifeadon of suns Wit portie bumpancy Bl
wil wiise! i plasting -nmlllm:’l sckueqaend eperatisn. Tho pipstie 2-!
provided with baltasl to savire ngaler Buspancy during h!hhlnn nd |un|-qwul
denlgn ble. %ol eondifaen wall delrrmina tha design appronch and typdeally s J0% snfaly
factet shall be apoled

The chelce of baRest mey be in the [emy of aerew anchems; continuoys cancrete
enestamend of iz plpe, senatele 5ot onwelghts of bols onmlghh

za Road and Ditch Crostlngs
Ourlng Owtalled Dulm all speaal sreae #nd cletangs shall bi sutveyad apd tha
vifire (e of reluted nrg drwwlogs,

Desipgn. o!uuﬂﬂpw'l um.t-ﬂ;{ Bebisied o opan o st mathods af sonrbueden, Majer

foad und dich crenuing boring, unlesa o

the dedalbed eite nurvay, nulngn |mrmml; b charele exved nd the daslgn

eamgly with e requltements ol AP AP 14

For dulun al epising the uwlmlun om any ;uduimnd avtherity shadl be
d with the dealgn basls

18 Forsign Garvicas
Evantusty, belors conruction, hil detalis of farsipn burled wervicen ai croasing o ocal
15 the pipelae route this e ablabied by aseuiste auriey a3d kom Ihe public authotifes
and private cprales concemed,
A minlmum charance of (12100 9.3 M &8 par specty in ASME B304 Hym 4348 thall be
provided Betwean the sulside of sy burled plge of cempaonient and the exkemity of any
other udatgreund crucharen.

8.0 Marker Foils and Signs
Piptline marker posts and aigns shal be pioviced ane for 1 muliohs piaeines 3l
changes In roate algament, al each side of road, and canst esaxnings. and et nslecied
Iecakons.
Pazla wund aings shall be proviced with isentlcation plales sateying delais of pipalne
data gnd Owner informalicn as per ASME 831.4 code raquicsmanta.
Additionslly Inier~edele concrele mulket pouts shall be installzd a) 200 m Intecval
cenilels along the plpeline siralghlroute.

41t Durled Waming Tapes
Ta avald the em of damags o0 dfoacly dg-fna 1o fecele the buried piptlines, they
shaudd ba uﬁ:n‘:e na Dnu:lob-l wu’rwu Wemlng Tepe sver the Eutied
pinelines, o lof of each Ing and snby oo lep layar
of pifes grovs in tm
A deleciable watrind Lpe sl be placed ikl 328 mum abeve B tep of lwges!
Fp The wainieg tape chall ®aa be coveied wity minimum 1200 mm of backid

indmun plgan dhpthin 1800 av i Aoimal Vaneh),

1641356 2000005_NEcO Burdad Picakae Dunign Danic iacwnl Fapusy
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8,58  The vench will be qul to a giade Ml wil provide & Atm, unliorm and continucus
wppen ot the pipe,

356 AS dule, diches sncouniored whils Yenching vill be mainisined open end
lncsena] by providng prapar tempscary Initalilens wuch 83 Wima PT?I.
dawatering purmps wil be geployed my neceasary. Fo! walstwey crsasin "}
encounicied while wrenching wil be malntalned open #nd Manctiani) and popel

d i d e nndir

vl By
of the refsted -unmwu wndor Ovner,

457 Far ah ready, walkaps et whish are Tald by open cul method, I should bo
pmmd'lmwlrr divarzieas ta tr-my e pareagn ol padasblan or vaMs with

450 l.lnku atherndie direcind, it ahall pumlnml; nlnsr.m L8 pan atirmad by
e Wik, or se & peau of B comvveten of e Work, Induging suracen.
wals, walercowonn, Tences, snd aX othed ntrbetures and foatures 10 & condion
nquivelent to st exating bafers the commancemint of the Werk snd thall
pra-ulda mu.nrhll Ieguited. MI wuch umuumm:hm be to the spproval

nd St

859 Rcl-m_nlleqmll llvl.ll_'ht‘_lln!ad. evl oy 10en a3 umu':-hl- ey complelion of

46 Depth of Cover

Depth of caver shal ba sppeepeiate foe s roule (seayen, sutfate win of the l3ad, ity
Tostires and evannfly josdh and condiions mpased by tandways and walenvays
Autenden,

Al burled pipelines sl be Ins(alied balew tM nomal [evel of cullivation sad with a
minimum cevar nat iest lhan that shown below,

Whate e cavtl piarhisos cannol be mel, pl.pn muy be insialed wih lese cover If
sudicnsl p::lur-m le provides fo withaland an¥elpated exieipal Inada snd 18 mypimers
damage 1 dee plpe by ertermal forcs

Table 8,8 Minlmum Gover for Durled Plpaline

Logalion _ Mbrmmoennmfiony |
Industrial. commescisl and  residentis! 15 I
gy jopumal) :
 Contrtg diches cronkingy 12
Mkd-warde o6 tural ioads Ao
Any othor aian 15

Nate 12 Minbhum Sover by ASME 1.4 Tabla 434.6(a) snd permitting requivemeats

In areas lkely t0 have an inermssnd dh of domape of kileiferenca by thitd parlles,
addtonst piolective measures shis b adopled,

Prolectsn shal inchide bul not be Rrvied o 11 Lellowing masaures:
B) Addiionsl defth pf cover
b) Pipeiite marker wpe

TP I000I AreE D ad Prale Dewgn Pank Hann) Page 1000 13
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To fmtall; wimply placo & fangdh of wpe I Be preavaled tich shoya the pipeline

InstaksEan. The lepe whould (hen ba placd Ualew yrede

The waid “Wiining’, “Cantien”, of "Danger” falswad by he worda “{the namie of fiquld
produet nmpuuq Pipelon” sl omnm st ba In Iotters ot least one inehy Bigh with
nppmhnm shdhe nl'un:-uwmh

ef pe shaclkd Ive supstvized by » profeestcnsl or
suthstity concernad with the plaper uze wivle odu
442  Land Dreinage
Durng Coantroclon, prabiors wass with reepect 1o land dralnage shal be ldanthed, snd
copikucsan mehed sislertans thad be prepared, wiuch shal mijimiza Guupsons
caused by plosine iniviaton,
313 Hydrostalic Tes}
Hydeanintic leal thnvlm tMI b prapaied by I.‘mwum Conbactor and {ndicate lost
Teslad

Bycroslstc teat ea pipaling thall be periermed in cumpﬂmn with ASME B31.4,
The minlmum test pressise phall be: Teal prenduie » 1,25 ¥ MAGP,

Hewtver the hydioutate paussuns ahall nduce, on e ppa undat test, 3 mavimumnasp
At of 0% of the speciled mrindmom ){ﬂl eranpth (e shown in table?A) 51 the
melntnjhluchn fbnaly neminst peag wal)

Abave ground MeiiRion shall be fested sopurmisly kom Lie undarpraund pipaling,

114 Prelommisulaning
rr:-nmmmm wrivibes Wil inchide claning, hydreetede |otng, snd dewniedng,

Futhing scthites, diyind drE 1 purgs In otdat o achleve the raguhied

wandard of Wfuind phelne desning end drying &1 fetterable cot, befers
commissionng, wwlmm h e ayatem Wb be ﬂrlloplﬂ duting the talalied
detign, g for Chant's
wmhlllmalﬁ'l Conamicten Contacior,

315 Asalstia Commicsiening snd start up
\.l'pﬂl muhanl:ﬂ Wd.nn ik buded plreSnes wil ready fu mmuwu !o

wh T

approved -pmiuwn nmlng privden and e methocs and wiperanced pm-wul

SEATIEL L0 Ry € Euriad Povlon Daxdo Bask Ml Page120(13
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DOCUMENT TITLE: PROJECT DESION CONCERY
° 30an, 2000 | PEOPUANTERRRENINATSE | og | ng | oms
T
73 Da, 3605 Faued for ravivw and comment i HO BM3
REV. DATE DESCRIPTION ar CHE App
CNT
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THE AROMATICS (THAILAND) PUBLIC ODMPANY LIMITED
OUTMDE INTERCONNECTING PIPELINES PROJ
FOR REFORMER AND AROMAYICS COMPLEX l.l
DOCUMENT HO. 16173005 REVISION O
DOOUMENTHO: 1803308 —
19 INTRODUGCTION
Tre wurtenl project 3oopy of weik han been revived s idenled in refatence dosumints Ksehnd
wilh Letier OF Inlany, laved dale 217 Octeber 2095 by The Aromades (Thadand] Pubds Coirpasy
limxted wehich qu dasuiments ae redect 0 e ongnel PROJECT BPECIFICATION snd prefect
deslgn conzepl bo Projesra Enpoastng Stesdacd  decumen! nombet VOATA-E830-FR.083
Tevilen 01,
20 PROJECT DESCRIPTION
24 Compsny The Arantabics (Thakand) Pubke Company Limed
22 Contract numbel (1341
w3 Project Name: Outaitie Inlereoanacting Fipetnes Project
24 Picject Locaion g 4 phid, THAILANG
2 SUMMARY OF THE CURRENT SCOPE OF WORK

A

i St e i

CHRATLH & HOLaT

THE ARCMATICS (THAILAND) PUBLIC COMPANY LIMITED
OUTSIDE INTERCONNECTING FIPELINES PROJECT
FOR REFORMER AND AROMATICS CONPLEX Il

The curent project ¢ of work conshil medication of eriring faciibes, burled plotine and
davelspmen o’lnlw ful;u losuppan plpsknm batwren ATC complex | & TTT shd ATC compiex Il
Tl esnnlit of:

PART -1
Scapa -9 Abgreniound Poslng in §2e 1
' Tha ecope of wark for this project fatows tronl end engingeriag in ITB
+  PiphgpWark
1) 147 UghtNasthe kne kom CPX o (17
2} 10" Paraxylene ke kom CPX () 1g "L” Paim
) 8 Rafoimale Jine trom CPX 1| lo 117
4) 10°  Heavy Napths ine fom CPX Il 1o T¥T
I Tonena fine kom CPX 1l 40 12
€) 10" Benzene fae kam CPX U te TTT
n o5 Henvy Avomalics kne kom CPX 1 1o TTT
3y & LPG iine ham CEX 11 lo PTT including one of Medaring
) ® LPG tins kam CPX ito TOS
16} 48" Fulirangs Condonwate ink kam TTT loCPX )
11) 107 Condensaie fesidus line rom CPX 1l b0 1}
12) 4 tAlxad xylens fns from1-20 10 CPX 11
) & Future fom CPX I 1o 147
1%} 6 Pygsu ine rom TOC ta CPX It
15) Pipe nceessory
18) NDT
17) Hydrestatic Tast
18) Fainwg

10872-303_flav 0 Pisedl Cargn Concapl Pl d e

THE ARGMATICS (THAILAND) PUBLIC COMPAN‘!’ LIMITED

OUTBIDE INTERCONNECTING PIPELINES PROJE

FOR REFORMER AND AROHATIES COHALEX I

DOCUMENT KO, 18873-388 M

JARMEOF CONTENTS
ARTICLE PAGR
10 INTRODUCTION.......— ., - - - 3
20 DESTRIPTION .0 ... = 3
3% BUMMNY OF THE CURRENT SCOPE OF WORK 1. Ty
4% APPLICADLE CODES, SYANDARDS, GOVEANIENT AGTS, AND LOGAL ALTHORITY
ST, 4

50 L ENGINEERING., UEr

I8 ELECTAIGAL & INSTAUMENT s

8o PROTECTIVECOVEN,, s

B0 BAFETY FACKIMES.. .. 10
1B73:30%_Arv O Project Dad Qi Coneas) Fagezat1d
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OUTUOEINYERCONNECTING PIPELINE:

FOR REFORMER AND AROMATICA ee».lwr.n

DOCUMENT NO. 19872358 REWVISION D
Scope - K
¥ The scope of work fee tiks Scope fallows kenl end enpincering in (T8
o PiginpWoik

1) 14" Lighl Napths fine ksm CPX H o (17
2) 107 Pwaxylane We kom CPX [t "L* Point
8 Puraxylane Hae fom °G” Palnt to "H' Pont
y & Reloimate line hiom CPX I 1o 1417
4) 10°  Heavy Nagthe line bom CPX (190 TTT
5 o Teluene line AamCPX )l 1o f+2
[ Fuaye fem CPX it 1e 117
7 8" Benzens Fap liom GPX ) Lo TTT
a B Heavy Aramalis fne kom GPX (11 TTT
a Haavy Asomatics e fram *G™ Polnt 10 *H° Paint
3 @ LPG tine kom CPX 1l 1a PTT including ana of Materdng
0 & LPa line kom CPX i to TOC
1) 1B Fillrange Cendurante bne bom TTT o CRX N
12) 10°  Cendennate ragicka kine fram CPX Hio k1
0 4 lkred xytone fne kom <30 1o CRX T
14} ¢ Pygas ke kom TOG to CRX I
18}  Pipe acescnory
16) HOT
17)  Mydeoslatic Tesl
18} Patnbng
4 Chvil Work and Malefing *
1} Sita Prepuration
?)  Pipsbridge CN-BX-1 Madileation "
3 Plpe bridgs I1.BX-1 Modicatien
& Pipe bricge I2Bx-1 Mssicaton*
8} TOC Pipe rack tlong i-1 raad ModkPzation
6 Plparackmodly iy BTT Q8P
7y Newplpe rack alony 1-2 rosd ~600m Jnaluding plperack gisunding
4} Site fnledlng werk
9 LPG Metering 'J;‘hln“ PTT.as roqulremenis of PTT which siated In the maating

dated & Januusy,
18)  Painting plpe mck
1) Miacellantous work
12873-30%_Rav @ Prapsct Dewgn Carcapt Pogrtatio



THE AROMATICS {mmusn PUBLIC C‘OMPANY LIMIYED

DUTMOE INTERCONNECTING i
FOR REFORMER AND Jummms CWN!K u
COCUMENT NO, 10073308 REVISION D
—
" NI plipe 1ack medicstion & e exhting plew fack inckde the APL

. u‘llm phn rach ol b2 rond muet be ;vnl b oihery B0 consldered nel o ba
inthis sgape af

Dulail of plpe mn and p " 4Tk Are Saax on me BFT diawing ne, 1131 Rev.d MAZ4
Mev. 5, MaDT 104 Fav0, 1041, 00, 00, 004 REV.D, 14-01-101, M-09-102, M+103 and
141038 Rev. 0 reeehied bem ATC & EFT ch dake 15102005 Rowt of Light Mapma
changed on dale 1RIGI00Y are bava on ATG bivuetion.

Sceps -3 Butded Sogtap in conige slie 1"
" The wcopw of etk (ar s Scope | I‘o‘-llwh'ma r-wimnhmﬁdlmhihh g
halgan SArR005 pricag with e 4 eparal

» Pping Wark
W LightNaptualing hom CPX 1 te )47
2)  1D*  Pusxyiens fine om CPX ) ta *L" Paitt
H RAeloimute Bne from CRX (120 117
4910 Hunvy Napthaline hom EPK I |2 TTT
6 ¥ Telugne bae bam CPX U0 112
§ 10 Benzene line fiom CPX 11 1o TAT
n & Heavy Asematics (ine from CPX I &0 TIT
3 & LPQ line from CPXI) o PTT nduding ene of Melering
9 5 LPG fine fom TPXH Io TOC
10) 8°  Fullrange Condenasia ling Aot TTT to CPXII
11} I6*  Coadensate ranidue kne fom CPXJ[ o (-1
12 & Mirad xylene line fram (28 la CPX 1!
) 8 Fuiiie bem CRX Lig )17
1) 8 Pygas (spion) line hom TOC 16 CEX IF
15) Ppe seconncry
16)  Goling and Fele jint couing
7)  Calhodcpretection | Sacrificlal ypu)}
18} Inautadion Jolaty
19} NOT and Inapretion
20) Hydrosiatis Test, Clesring, Deylog
s Chl Wk
1} Pemining
2} Excavntion, Diching on sran
3)  Ripng Lord cronsing (Kt)
4  Hun Pong Road connect to Theid Thal Resd Crptalng (P2)
5)  Therd Thal Mulaeiim Road Craauing (P3)
G)  Buat Pong Roed Crossing [P4)

15072.396_R e & Prayet Dansgn Concap Pagudatio

THE lRDMATIGS tTHAILANO} PUBLIC CSMPANY LIMITED

UNES PRO.

TTIND
FOR NEFDNM‘l AND ARGI‘RTICI GOMPLEX )

+0

41

43

GENT NO., 15873305

«  Steel plpe rack
»  Venliation system ralerence (TB dup. 19873-2340-43-000170v.01
»  Power & Lighting
«  Gap delectos and Hra alarm compiite of ¢
» I Nos of Drager” gas delecior modet Polylron FX.
¢ 1 Noal Drager” Gae datactor conirof panet tapard 3800
»  THW Slgnal cable wirinp In MC condut.
¢ 2Noxalarmbey
4)  Teeen along e fences ™ compriae of :

«  Burh, nith height bedween 0.40m amd 0.50m. denity wrea 10-TZeasqm, 1,0m,
wide sirip sleng laar elda of the tance,

s Tiee On, 3°4° heighl spprox, 2.0m. &t 4.0m nlatvel aleng the inner alde of the
fenee.

% 4 Poinl smal parden are eonsiderad et to be I thi scope ofwork

APPLICADLE CQOE3, STAHDARDS, GOVERHMENT ACTS, AND LOGAL AUTHORITY
REQULATIONS

The fetiowang latecl Enginuaring Standards shallbe sppéad fer this projest:
Intemagensl Coer L Standads
8 Acta,

3 pplying AR L.ocal and
D“ﬁ and censifyetion shal conkim ¢ the Ialest editon of the following baslc tades sndior
e

Mataria)
e ASTM Ametksn Sociaty tor Testing and Materiale
* AS Amariean Fon and Siedl Insiute Piping
Piping
» ASME Bl\.4 ::ﬁu fisnaporiaton wyslems for Liquld hydecarbons and other
» ASME Seal IX Welding and Brasing QuaTifcations
Bury Pipaline Reference CHTE Dosumant no. 49372.86.2360-001 Rav, A -
Bury Pipeline Deslgn Raske Manusl
Clvll
» ACIFI2MA02 Rments fod Siusolal cenoste  ang

Buiding Code M
Cemmantary, Amerrcan Consrele Initiate

“Manunl o] Gteef Corpruckan™; Allowatle Sess Design, #th Edtion,
Amarioan Tnstuta of Slesl Constructen

"Munuel of Gieal Combrvelon™ Lowd Reablent Factor Design.
Ameritan irxtuls of Stesl

v AJSC-ASD Gode

v ASC.LRFD Caee

+ ASCET-02 Munlmum Design Londs for Bullding and Othar Bbuchures
= _AMIHTO Ken fis Suty A and £ [=L.CTTY

VG732 Rev O Pirtect Desgn Sooce PageTel1d

THE AROMATICS lTHAII..lNﬂ! I.IBLIIL‘ GOMPANY LIMITED
DUTRIOE INTERCONN oJECT

FOR RE: NIHGRANDARDHIHOICDMFI.IIII
DOCUMENT NO. 19073.20:

AEVSION 0
LY

T)  Map YaRoad Creaning (P5)
8} Sol Ampem Rood Crossing (P6}
§)  Klong Nam Chs Croveing {K2)
10) Sermauwnn Road Cressing (F7)
11} Kleng Heuy YH Gresalng {K3)
12)  MobRization for fuchitics instalation
13 Demabbastion fot taidides bnstalaten
14)  Migceflanaoiy work
Tha fallowing below bt g ol wrark hll hot bﬁn lllbﬂlﬂ In tha Llﬂll Of Intent, Issuved data

21 Ociober 3608 by Th pany lml
PART -2
Scopa < Piog (ack nale 7™t

"' The scape ol work fot thie Seope hllows ¥unt and enginoaring Jn I1B
» Pipemckwork

1) SMHe preparation

21 Plpe tack & Foundation

3] Plpabriigs 4 Feundation ne. PEODA

4)  Plpabridge & Foundation o, PRG0S

8}  Plpewidge & Foundalian no, PEOOS

4 Scrvice Rond

7)  Dealnage systam

8} Elte Malshing work

)  Paintng
10}  MisceNaneous werk
Stope -5 4]
" The acope ol wark for thin S"Dl (alews hont end engnearing in ITB
v Chil Wtk

1) Sile Prapamtion. Butvey, Grading
2)  Suvice Road
1) Desinage systam
4] SHu Rorhing werk, Backall
&  Fencetypell
By  Pencetypelll
o Mol patus ek
1) Lighling miong the read
2)  Powset supply bom PEA

18873309, Nav O Prefuca Oo1gn Concep Pptal
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AN
Electrical snd inntrument
o NEC Nautional Electricaf Gode
*  HEMA National Elacwloal Menufaclurer Assoclalion
. IEC Intemations) Elstra-lothnkoa) Comminaion
« |IEEE (natiArte of Elscirical and Eectronlo Engine s
v ASA American Slandarde Asasciston
s JES | Englnaating Secluy
»  APIRP 500 [ i0n Prackes los Glass] of foention for Blactrical
Inelasagen ol Petrastam Faclbilen Classifed
44 DQaslgn Like
MNew piaing and struciire subjeet la conaslan Ieugh comact wmh process and udlty uids shal be
despned 14 ghve wnk eparaiing De of 20 youry,
AR oler maledals ahas be suhadts for long term ieatatation ln o Eopical maitma eavkonment
;::? 1 wife. I all caves malednis wd surface cenlogn shal be I seceidmce vt he Project
&0 CIVIL ENGINEERING
Civd work whaft he dusignad in sccerdsnce win the relevant ATC msndatd ibecilsatare, ACI, AISC
g AASHYD, ONT Engineering Procedure shal be appied only 33 faguired e cuppliment ATC
Mendudy.
€1 Site Praparation
Bliz Preparation it CNT scepr of wotk.
$2  Foundation design
Fouaddan ehal be dnmnl bted on the gvalatly soil deta andsecommandatons ag stated i Sed
Taverdgsion rapod, PHag and wed evemenl, ¥ raquired, shall be i sccordaace with Project
apecibieaton ne. 1B8TAAZG] ahe 1587143810,
63 Gleel Syuctues
The ducign vhall comply vith AISC- ASD 6t AISG:LRFO Cada,
44 Raintereed Conerate
Relafotcad concrate structures ehsd be deslgnad In nccordsnca with AGJ-318M.02
55  Fieproofing
Nolragquived st this prolect
SE  Wirler Fun-OSewere Watle Trastmand Ficilen
Deainape and Pamaty Trealmint Facinias shakt be dusiphed in recoidunce w Profest spaci€eation
o, TRET343A1
The followsng nauices of siflusnts ehad be coniivared;
- ralnwatar
57 Unll Blevaven
All Elavatian we based onthe mean soa fevel 0 0.000 melws unless noted otherwize
TOO73.501_fav 5 Mroloct Dy s Canopl Pagetettn
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OUTSIDE INTERCONNECTING PIFELINES PRO.
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DOCULIENT O, 10873308

58

59

510

EAL

Bz

(%]

70

83
84

Skusiumd Matarisis
Stuctural Steel mala)
Rouos

Froade marerisl hall bu by sccerdanee with AASHTO

hall b2 i accardance with Project speclfication no. 15873 41AL,

Serdee Road
Hinimum widih 40m
Minimum comaer radiue 6om
Macimum seceplable gradant 2%

Concrals Buriars

Qencrels vahitle bariers shal te bn secordanza with umurl dnqn fom Highway Depariment,
Minlelry of Tranaparl and Cemmuonicalions, Kingdom of Th

Foncay

Fences shall by deslgned in
nmnl Azt (B.E.2522) and Amlm.mmunl fom ln\hu!.i
s

(1] :umm-uu Uped

PiPIHG

:1- & minlmum requiement plping shatl be dosighed, fabricaled, lnspecied and reated in accoldance
L3

no. 35 (M E254Y lrawa under
Estate Autherity of Thadand no,

ASME B31.4, Tisnypariation Sytteeny For Hywrasachony, I.qud Patoleum Gas, Anhypdioos
Ammoniy and holy, Thic code peevides for protecten of & il pubiic and cplllﬁ‘
company perkonal, for resaanable pretacten of e p‘plu syl |g. M vandaben snd. sccidents
damage by otaln, and fe

ELECTRICAL & [NSTRUMENT

Electdest & Imhumnl aqaprnent. mlmllll -ni datign (o the LPG Maitting saen and facilies
shall by dngned In with P M ststed 0 the maclng dsed

5 Jaowaiy 20

PROTECTIVE COVER

Insulabian for hol plping Lnd etppmen)

1. Insuletinn fix celd piping and equipment = Net Used

2 Tha design wmblsnt tampatatwa for hef serviee shat be 38 °C

1. Ineuiation for cetd piping snd wquipment— Nol Usad

2. The design smblent temprrature for cold service shall by 38 “C

EN The donign etallve humidty far cold narvice shell bs 90 % 21 30 °C
Persannal Pisteeton = Nat Uesd

Painting

Painling for sl piping, equipment slruciuten and oM exiemate ehall ba o accordance wiy) prinling
m-ilnumm.:um.»ool 89 siisched In hid elarifcation document

Py

Kevmono

TOHTION_Rer © Prvert Dasign Cancept Pagamerio

THE AROMATICS (THAILAND) PUBLIC COMPANY LIMITED
OUTAIDE INTERCONNECTING FIPELINES PROJECT

FOR REFORMER AND MD.IU«'H“ COMPLEX 1|
DOCUMENT HO. 1HATY NEVISION O
85 Wiapping Undarground
Al bury plpatiag nlinn Shal b fillow ATC'S recultements which neviced In e mactng held on
T m e I CNT'S Datumsat ne, 13073-50.2560-004 Rev, A — Bury Pigedne Dasign
i
.0 SAFETY FACIUTIES
Pire fghiing Lse2h s shul, be provided in sccordance with NFPA, This Stndard shall be uyed a the
;uj: fat tho deign and eaginerdng of bre datecton and protaction ani Lew dghling tacibiies foc o
ramcL
LPO metaring slation hus required one (e aptingulshar for Fim Fighling Facllites a3
raquirement o( PTT b & maeting dated 06 January 200§,
-3} Contaminillen af waler pioecdon
Tiarsporintan 4l spilage shof be iny pubsa ¥% ot canah by
inttatiation of walls e busine ta eolect nny suth hihn
92 Lgheng and Lighlening prelection
Seconty Nohling, read Nohing and & hnunln' prefechon systam shal be pravided. The deslpn of
siechical pysteing ahad be done by the EPC cortracter In tcordancs wth ieoae of work wn
cencriied i Nem 3« GUMMLARY OF THE CURREHT SCOPE GF WOAK
8.2 Mechanleal damage prolectivn
Mechanlcal damagu ol pipe, pipa 1aek and ottt facilklon ahal be protecied by bamler of cover.
94 Lenkage datecters
AN awtomalic ltakage delecter nyntem ahsll b gesgred 19 wilh sppreval kom EIA for the
llwlulmp«ﬂ:.:;pl'hlu detect iy ploe lnhudlmﬁm
Lra mmlu atatlan hay mﬂnd 08 QA lnh llleﬂnv Nnk to tha en(sting aystem as
I*Yina deted 05 Junuary 20
95 Gomtrucdon parind nalaty
Capabwition xately facisne such ae fempariry finces, Bamers, and yhear walls 1 pioleet agaloet
dumans of RIS pieprny, ar other propersen thall be designed and providad by EPC contraeior,
THPS-30_Rev § Prepts Banign Cuncopt Page 103t 10
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PIPING INSPECTION REPORT

FOR

PTT GLOBAL CHEMICAL GC4 TO GC8
Line No.

2-PL432012-4A2A1-NI-0OS1

GC Maintenance and Engineering Co.,Ltd. (GCME)
PAE TECHNICAL SERVICE PUBLIC CO., LTD.

Contractor

Inspection By

Work Order No. . ITP-2-PL432012-A2A1-NI-OSI
Location : GC4 TO GC8
Report No. : PAE-VT-PTTGC-(GC4&GC8)-017/2023

Inspection Date

August 16, 2023

Issue Report Date : August 21, 2023
Item Description Total Page
1 Piping Inspection Result 1
2 P&ID -
3 ISO Drawing -
4 Checklist 1
5 Picture Report 1
6 Thickness Measurement Report -

GCM?) Piping Inspection Result | P AE

TECHNCAL SERVCE |
Client Name : PTT GLOBAL CHEMICAL GC4 TO GC8 Line no. : 2-PL432012-A2A1-NI-OSI  Fluid : HYDROGEN GESEOUS
Area/Location : GC4 TO GC§ P&ID No. : - Inspection Date : 16 August 2023
Acceptance Standard : ASME B31.3 / API 570 [IBefore used After used

[HANAN1IATIDADY . AsITRUMIHUMTONINGY D wneravieldumiig D CONFIRM mslfaru D CUI Corrosion Program

Summary :

Idduiiumsasieaen Pipe Line No. 2-PL432012-A2A1-NI-OSI @11 Work order no. ~ ITP-2-PL432012-A2A1-NI-OSI
Taslimsasvaeu FIQJ'JEJ’A.!"Efﬂiﬂi'ﬁlﬁﬂﬂﬁﬂWWﬂWU’uﬂﬂ@%ﬂﬁWﬂW Visual Inspection (VT) Haga39@0UANNHUT (UTM)

p
Tagwamsnsndoy swaziduadail

Inspection Result :

Item: Picture Result Recommendation Remark
. PP P o oosa
1 Picture No. NAMIATIADUWUATILANY Uinaiuime  [daii1dlniain Maintenance Painting Specification
214 Drain Amwmisvesnio musiunis Mark Tugunm
NDE :

- Visual Inspection (VT) :

Recommendation :

1. ardlniin1m Maintenance Painting Specification ighniisvediie audumiiai Mark Tugiam

2. AINADUAMUNNIUAW Engineering Piping Standard

Page: 1 Of 1




GCM/?’}

) EXTERNAL INSPECTION CHECKLIST

FOR PIPING INSPECTION

EM@

Piping Inspection Result

PAE

TECHNICAL SERVICE

Client Name : PTT GLOBAL CHEMICAL GC4 TO GC8 Line no. :

2-PL432012-A2A1-NI-OSI  Fluid : HYDROGEN GESEOUS

Area/Location :

GC4 TO GC8 P&ID No. :

Acceptance Standard : ASME B31.3/ API 570

[IBefore used

After used

Inspection Date : 16 August 2023

PART

CONDITION

A. Pressure Containment

Pipe and fitting
(Pipe, Elbow, Reducer)

[N}

Flange connection

(Flange, Gasket, Bolt&Nut)

w

Nozzle Connection

(Vent, Drain, Pressure Indicator, Temp. Indicator)

IS

Branch Connection Point

(T-Joint Welded or Threaded )

v

Valves

(Valve Flanged, Valve Welded, Valve Threaded)

o

Steam Tracing / Electric Heat Tracing

-

Existing Temporary Stop Leak
(Clamping, Wrapping, Patching)
B. Support
1 Pipe support
(Pipe shoe, Brace Clamp, U Bolt, Guide, Leg)
2 Support Structure
(Beam)
3 Spring Support
(Standing / Hanging)
C. Insulation
1 Cladding
2 Insulation
3 Sealing ( Plastic Plug, Screw, Silicone Sealant)

4 Insulation support

NDE
1 Visual Inspection
2 Ultrasonic Thickness Measurement

3 Other

U

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

N/A
N/A
N/A

U
U
U
[

Normal Abnormal  External Corrosion

Normal []  Abnormal

Normal Abnormal  External Corrosion

Normal [“]  Abnormal

Normal []  Abnormal

Normal []  Abnormal

Normal []  Abnormal

Normal ["]  Abnormal

Normal ["]  Abnormal

Normal ["]  Abnormal

Normal []  Abnormal
Normal [T]  Abnormal
Normal []  Abnormal
Normal [ |  Abnormal
Accept []  Not Accept
Accept [ ] Not Accept
Accept []  Not Accept

Note :

MINMIATINADUNUAT AT
a & s
VINUNUNIND

Picture No. 3
Rack No. : 457-458

Description :
INMIATIVADUNLATIL AN
vinuiuAIe

Picture No. 5
Rack No. : 477

Description :
NMIATIABUNUAT I Y

A & oo
VINUNURIND

Picture No. 7
Rack No. : 481

Description :
NMIATIAOUNUAT I Y
P Pt
UTDUHUAIND

Picture No. 9
Rack No. : 484

Description :
INMIATIVADUNLATIL AN
vinuiuAIe

Description Picture | Description
Picture No. 1 Picture No. 2
Rack No. : 394 Rack No. : 395
Description : Description :

NNMIATIADUNUATIV AT
a & oA
UIIUNUHAIND

Picture

Picture No. 4
Rack No. : 472

Description :
INMIATIVADUNUAT LAY
PR P
UINUNUAIND

Picture No. 6
Rack No. : 478

Description :
INMIATIVADUNUAT AN

PO P
VIIUNURIND

Picture No. 8
Rack No. : 484

Description :
NNMIATIVADUNUAT AN
a oo
USUNUAIND 1AL Drain

Picture No. 10
Rack No. : ATC-BX-1

Description :
INMIATIVADUNUAT ALY
PR P
UINUNUAIND

Picture No. 11
Rack No. : ATC-BX-1

Description :
NMIATIABUNUAT I Y
PO AP
VINUNURIND

Picture No. 13
Rack No : ATC-BX-1

Description :
NMIATNAOUNUAT I Y
PN Pt
UTDUHUAIND

Picture No. 12
4 [Rack No. : ATC-BX-1

Description :
INMIATIVADUNUAT AN
P AP
VINUNURIND

Picture No. 14
o | Rack No. : ATC-BX-1

Description :

| [PTTGC4 TO PTTGCS Area
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|
GCME

Piping Inspection Result

PAE

7€)
GUMVME ' T
PIPING INSPECTION REPORT
FOR
PTT GLOBAL CHEMICAL
Line No.

12-FG920001-A2A1-NI

Contractor : GC Maintenance and Engineering Co.,Ltd. (GCME)
Inspection By : PAE TECHNICAL SERVICE PUBLIC CO., LTD.
Work Order No. Hi

Location : GC4 TO GC8

Report No. : PAE-UTM-12-FG920001-A2A1-NI

Inspection Date : October 3, 2022

Issue Report Date : October 4, 2022

Item Description Total Page
1 Piping Inspection Result 1
2 P&ID -
3 ISO Drawing -
4 Checklist 1
5 Thickness Measurement Report 2
6 Picture Report 1

Client Name : PTT GLOBAL CHEMICAL  Line no. : 12-FG920001-A2A1-NI  Fluid : Pygas
Area/Location : GC4 TO GC8 P&ID No. : - Inspection Date : 3 October 2022
Acceptance Standard : ASME B31.3/ API 570 T Before used = After used
1HANANIATIVABY . bouing D ordumy D(‘ONFIRM il DCUI Corrosion Program
Summary :
I&dufiuminsdadey Pipe Line No. 12-FG920001-A2A1-NI @11 Work order no. -

Taslimsasavaou V%”JU%% Visual Inspection (VT) ﬂ'ﬁWT'Jilﬂﬂ'l_lﬂﬂ‘lwﬂ'lﬂuﬂﬂﬁaﬂﬂ‘lﬂﬂ‘l HAzATNABUANUNUY (UTM)

Tasramsnsdvaeu Hswazideansil

Inspection Result :

Item Picture Result Recommendation Remark
. ! PSP PP
1 Picture No. 9INN13ATIVAOUNY Rust Stains UTOIUNUAMO  [doud1nin 1w Painting Specification
s " 4
1-8.12 118213120 Pipe support , Wrapping Damage 1an1iou|

NDE :

- Visual Inspection (VT ) : Minor Damages

- Thickness measurement :  Minimum measured thickness = 8.76 mm  Acceptable

Recommendation :

1 Muwugeudliiam Painting Specification

Page: 1 Of 1




/ \, ) EXTERNAL INSPECTION CHECKLIST

GCME

PAE

/‘NI X
GCME ' Thickness Measurement Report

FOR PIPING INSPECTION .SE.'EE
Client Name : PTT GLOBAL CHEMICAL Line no. : 12-FG920001-A2A1-NI Fluid : CONDENSATE
Area/Location : GC4 TO GC8 P&ID No. : - Inspection Date : 3 October 2022
Acceptance Standard :  ASME B31.3/ API 570 1 Before used O After used
PART CONDITION
A. Pressure Containment
1 Pipe and fitting ] N/A O Normal Abnormal  External Corrosion
(Pipe, Elbow, Reducer)
2 Flange connection [m] N/A @ Normal Abnormal
(Flange, Gasket, Bolt&Nut)
3 Nozzle Connection [m] N/A Normal = Abnormal
(Vent, Drain, Pressure Indicator, Temp. Indicator)
4 Branch Connection Point [} N/A Normal [~ Abnormal
(T-Joint Welded or Threaded )
5 Valves [} N/A Normal [ Abnormal
(Valve Flanged, Valve Welded, Valve Threaded)
6 Steam Tracing / Electric Heat Tracing O N/A = Normal [ Abnormal
7 Existing Temporary Stop Leak [m] N/A (| Normal = Abnormal ~ Wrapping Damage
(Clamping, Wrapping, Patching)
B. Support
1 Pipe support [m] N/A [m] Normal [= Abnormal  External Corrosion
(Pipe shoe, Brace Clamp, U Bolt, Guide, Leg)
2 Support Structure O N/A Normal = Abnormal
(Beam)
3 Spring Support = N/A m] Normal [ Abnormal
(Standing / Hanging)
C. Insulation
1 Cladding = N/A [} Normal Abnormal
2 Insulation @ N/A [m) Normal Abnormal
3 Sealing ( Plastic Plug, Screw, Silicone Sealant) = N/A [m] Normal [ Abnormal
4 Insulation support = N/A [m] Normal Abnormal
NDE
1 Visual Inspection [} N/A = Accept [ Not Accept
2 Ultrasonic Thickness Measurement = N/A O Accept [ Not Accept
3 Other N/A o Accept [ Not Accept

Client Name : PTT GLOBAL CHEMICAL Line no. : 12-FG920001-A2A1-NI Fluid : -
Area/Location : GC4 TO GC8 P&ID No. : - Inspection Date : 3 October 2022
Acceptance Standard : ASME B31.3/ API 570 T Before used T After used

Measurement Tool Data

UT MFR : OLYMPUS ~ UTM Model : 38DL PLUS  Series No. : 140956409  Couplant : GREASE
Probe Model : D-790 SM  Series No. : 1224755 Probe Type : Dual (TR)  Probe Angle : 0
Frequency : 5 MHz Calibration Range :  2.5-20 mm. Material of Stepwedge : cs

CalibrationData: @ Block:  StepWedge @  ActualMaterial F  Sound Velocity : 5920

Thickness (mm.)

Part ID | Part Name Mat'l Spec.
Nominal | CA. peign ot Cpesign # CA) | g | Min. Allow./Min. Required
1 Pipe 12" | ERW, STD WT BE CS 9.53 1.0 5.19 6.19 2.80 6.19
2 Elbow 12"| LR, STD WT BW CS 9.53 1.0 5.19 6.19 2.80 6.19

Note :




ULTRASONIC THICKNESS REPORT REPORT No.: PAE-UTM-12-FGO20001-A2A 1] uT Size | SCH | Nom. UT date| UT date| UT date|UT date| UT date|UT date| UT date|UT date|UT datelUT datd
CA | SCR| LCR| SRL | LRL
Point |Position|  Part (inch.) 95| MAT |50
Equipment / Piping No. : 12 | Refer Master Key Point Dwg. No. : Corr. Circuit No. : wifmm)| (mm) [wt(mm)|wt(mm)|wt(mm.)|wt.(mm.)| wt.(mm)|wt(mm)| wt.mm)|wtimm)|wtimm)wtimm) (mm) |(mm/y)|mmiy)| (ys) (y1s)
Sito : UNIT - | 31 A Elbow 45° | 12" STD | 953 | 280 | 1072 7.92 004 18484
TECHNICAL DATA C 953 280 893 613 002 28374
Location Design Condition Operating Condition £ 9% | 280 | 989 709 200 697
G 953 | 280 | 1012 732 002 34457
Fluid Pressure Temp. Pressure Temp. Material Paint Insulation
From To D D
Barg |Kg/em'G c Barg [Kg/cm'G c B A | Ebowss | 12 STD | 953 | 280 | 1083 758 003 26141
77 | s 476 | 414 /PB c 953 | 280 | 876 59 003 21497
B 953 | 280 | 998 718 002 44313
ur Size | SCH | Nom UT date| UT date| UT date|UT date| UT date| UT date| UT date|UT date|UT datelUT date
CA | SCR | LCR | SRL | LRL [l 953 280 995 7.15 002 472.80
Point | Position| Part (Inch.) 1-Jan- MAT
wt(mm)| (mm) |wt(mm)|wtimm)|wt(mm)|wtmm)|wtimm)|wtimm)|wtimm)|wtimm)|wtmm)|wtmm) (mm) |(mmiy)|(mmy)| (s) | (rs) 4 A Pipe 12" STD 953 280 944 664 0.00 2049.00
C 953 280 9.07 6.27 0.02 378.56
11 A Pipe 12" STD 963 2.80 9.05 6.25 0.02 361.62
E 953 | 280 | 925 645 001 639.76
c 953 | 280 | 991 7.1 001 51964
G 953 | 280 | 956 676 0.00 -6258.00
E 953 | 280 | 902 622 002 33872
G 9.53 2.80 9.01 6.21 0.02 331.67
51 A | Ebow4s | 127 STD | 953 | 280 | 974 6.94 001 91782
- c 953 | 280 | o9 717 002 45257
21 A | mpowoo | 12 | STD | 953 | 280 | 1002 7.22 -002 40922
i 953 | 280 | om 712 001 507.03
C 9.53 2.80 968 6.88 -0.01 -1273.84
G 953 280 9.86 7.06 -0.01 594.17
E 953 | 280 | 986 7.06 001 59417
G 953 | 280 | 998 7.18 002 44313
511 A | Ebowds | 127 | STD | 953 | 280 | om 694 001 91782
- C 953 280 10.31 751 -0.03 -267.40
201l A | Ebowoo' | 12 | STD | 953 | 280 | 1048 768 003 22452
E 953 | 280 | og7 7.07 001 67751
c 953 | 280 | 965 6.5 000 -1585.35
G 953 | 280 | 989 7.09 001 54697
E 953 | 280 | 984 704 001 63071
G 9.53 2.80 9.63 673 0.00 #DIV/0!
51 A | Ebow4s | 12 | STD | 953 | 280 | 974 6.94 001 91782
- c 953 | 280 | 1062 782 004 -199.25
v A | mpowoo' | 12 | STD | 953 | 280 | 1025 745 003 287.37
i 953 | 280 | 9% 716 002 46245
C 9.53 2.80 966 6.86 0.00 -1465.54
G 9563 280 9.77 6.97 -0.01 -806.56
953 | 280 | 974 694 001 91782
G 953 | 280 | 1009 729 002 36154
El A | Ebow4s” | 12 | STD | 953 | 280 | 966 6.5 0.00 -1585.35
Note UT By | UTBy | UTBy | UTBy | UTBy | UTBy | UT By | UT By | UT By | UT By | UT By | UT By| UT By [ UT By| UT By
c 953 | 280 | 905 625 002 36162 =i
3 953 | 280 | 1025 745 003 28737
Chk by. | Chk b Chk by. | Chk b Chk b Chk b Chk b Chk b Chk by. | Chk by.| Chk by.|Chk by |Chk by Chk by Chk b
G 963 2.80 9.93 713 -0.01 -495.06 i 2k 2k k o k e 2k 2k i i i k ik k

Page 1 of 2 Page 2 of 2
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Piping Inspection Result

PAE

HNCAL SERWCE

1 fine Taiushy

P S
Rust Stains U3 HLHIMND

P S
Rust Stains UsNMAUHIME

Description Picture Description Picture
Picture No. 1 Picture No. 2
[Rack No. : GC4 [Rack No. : 394
Description : | Description :
NNMITATIVADUNY NNMIATIADUNY

Picture No. 3
[Rack No. : 392

| Description :
INNTATINADUNY

Rust Stains W3narituiane
\asvsRInFon

Picture No. 5
| Rack No. : 389

Description :
NNNTATINAOUNY
Rust Stains

131991 Pipe support

Picture No. 7
[Rack No. : 388

| Description :
NNTATINADUNY

PO Pt
Rust Stains UFNaLAID

Picture No. 9
[Rack No. : 387

Description :

nmsasaden liny

Picture No. 4
[Rack No. : 392

| Description :
NNITATIVADUNY
Rust Stains

3190 Pipe support

Picture No. 6
[Rack No. : 388

Description :
NNNMTATINTDUNY

- 4
Rust Stains U3ILAFOU

Picture No. 8
Rack No. : 388

| Description :
NNITATIVADUNY

PSR AP
Rust Stains UTN0ALAID

Picture No. 10
[Rack No. : 383

Description :

nnsasande liny

Picture No. 11
[Rack No. : 383

| Description :

nnisasaey liny

Picture No. 12
Rack No. : 805

| Description :
NNITATIVADUNY

Wrapping Damage

Page: 1 _of

1

-4
z AEIRAER AR AR AR AR
H E|E|E|E| 3| |8 |8 |8 |8 |E
g || S | A | (R o o | i S| e S | B
]
-
:
]
IDRRELY 1S e a E e fea e a [ra s
b | mep|
»
k]
:
£ 3 - - - - - - - - [
c e ||| ||| & |[& |5 |5
L)
e (&8 (8 |8, 8|8 |8 BB |88 |8
| ¥l
z
E%é%@é%@é%é%
= | &
Oﬁgzﬂ;;gggs
a2 | &
E‘_»‘
-
o~
=]
~
531
:‘Ngiz;zz;zszss
€ Bl & |:s|d|5|:|5|§|z[:|z|¢2]:¢
SRR
- AR AR AR AR AR AR AR AR AR N
.E:§h§a«aﬁ$aaﬁa
£ 2 &
= & E
& B
B P
11}
=
=
= |
g | b
g z
s 2 |
7] w e | g
= Ele | w | BBl E|E|E| 2| Z |8
= E B |8 2| E|g|E|8) 2"
3
»
EEEEEQEEEEEE
S| 5| 5| 38| & |=|2| 2| 8| 5| 3
5 S [ T
G e . e | =
E e | =




MANUIN V.77

f3981918Na150153@ Cathodic Protection ¥9aMd LPG Nifsagladn

|
T-MON-223096/SECOT PTTGC4-T223096(2H)-App



CPE™™®

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.
Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Data Record Sheet.

8.7 PTTGC, Underground pipelines right of way PTTGSP

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPETR" S

164/620 Moo 1, Bangkruy-Sainoi Rd.,

Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.

Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Data Record Sheet.
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8.7.7

8.7.8
8.7.9
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Route Line
Soil Resistivity Measurement Test Data
- Soil Resistivity Measurement
DCVG (Direct Current Voltage Gradient) Coating Survey Test Data
- Cathodic Protection DCVG Coating Survey
- Cathodic Protection DCVG Defect Measurement
- Cathodic Protection DCVG Defect Conclusion
CIPS (Close Interval Potential Survey) Test Data
- Cathodic Protection CIPS
- CIPSChart
Isolation Check Test Data
- Isolation Check
Pipe to Soil Measurement Test Data
- Pipe to Soil Measurement
Current Drainage Test Data
- Current Drainage Test
Photograph
CP Single Line Simplified Diagram
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CPE™™®

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.
Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Data Record Sheet.

8.7.1 Route Line

4-GN-1012-C123
8-NT-1029-C123
4-CF-1007-C323

dnoi9 perauod

4-PB-1038-C323
oo [
/ R

Sta. GPS(WGS84) Remark Sta. GPS(WGS84) Remark
North | East North | East

14-P30012-A23AZE Connected Group of
A/G to U/G I/F 12.70921 | 10114111 8-LG-1122-C323
TP-01, KP.0+020 12.70917 | 101.14087| 4-GN-1012-C123
TP-07, KP.0+436 12.71113 | 101.13834] 8-NT-1029-C123
U/G to A/G I/F 1271116 | 101.13826 4-CF-1007-C323

4-PB-1038-C323
4-LG-1158-C323 A/G to U/G I/F 12.70919 | 101.14109|
A/G to U/G I/F 1270917 | 10114110 TP-02, KP.0+034 1270919 | 101.14078
TP-06, KP.0+408 12.71104 | 101.13857| TP-03, KP.- 12.70914 | 101.14015|
TP-08, KP.0+497 1271115 [ 10113788 TP-04, KP.- 1270948 [ 10113949
TP-09, KP.1+432 12.71879 | 10114143 TP-05, KP.0+265 12.71006 | 101.13924
U/G to A/G I/F 12.72007 | 101.14360| TP-08, KP.0+497 12.71115 | 101.13785|

U/G to A/G IF 1271918 | 101141643 Pipelines
8-LG-1290-C323 U/G to A/G I/F 1272383 | 101.14390|2 Pipelines
A/G to U/G I/F 12.70916 | 10114111
F 12.71893 | 101.14205
TP-01, KP.- 12.71890 | 101.14234
A/G to U/G I/F 12.72001 | 101.14341

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPETR" S

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.
Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Data Record Sheet.

8.7.2  Soil Resistivity Measurement Test Data
- Soil Resistivity Measurement

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPETES

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.

Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Data Record Sheet.

1.2.2 Soil Resistivity Measurement Test Data
SOIL RESISTIVITY MEASUREMENT

TEST INSTRUMENT

Pipeline Route : PTTGC. U pipelines right of way PTTGSP

8-LG-1290-C323 / 4-LG-1158-C323 / Connected Group Pipeline

Chauvin Arnoux C.A. 6460

30913.27
6,195.22
13,182.12
51270.79

10,153.63

14-P30012-A23AZE

0+000
0+450

Note/Comment :

K.Rungroj

Supervisor

16 May 2022

690207
5.973.08
8560.09
37.404.42

787743

153445
4,035.25
4,552.97

12,867.80

10.766.82

3091327

12,377.88

6,902.07

13,344.08

153445

3,145.18

S.Pornpon
CP2-Technician 37205

16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET®

164/620 Moo 1, Bangkruy-Sainoi Rd.,

PTT Global Chemical Public Co., Ltd.

Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
8.7.3 DCVG (Direct Current Voltage Gradient) Coating Survey Test Data

- Cathodic Protection DCVG Coating Survey
- 1 Section 14-P30012-A23AZE : A/G to U/G I/F to U/G to AIG I/F
- 2 Section 4-LG-1158-C323  : AIG to U/G I/F to U/G to AIG I/F
- 3 Section 8-LG-1290-C323 AJG to U/G I/F to GSP Wall
- 4 Section 8-LG-1290-C323 GSP Wall to U/G to A/G I/F
- 5  Section Connected Group A/G to U/G I/F to U/G to A/G I/F

- Cathodic Protection DCVG Defect Measurement
- 1 Section Connected Group Defect#01 at sta.  0+560
- 2 Section Connected Group Defect#02 at sta.  0+570
- 3 Section Connected Group Defect#03 at sta.  0+621

- Cathodic Protection DCVG Defect Conclusion

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET™®

PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
ATHODIC PROTECTION DCV! ATIN RVEY

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO 4 Reference Electrode

Pipeline Route 14-P30012-A23AZE, 14", Underground pipelines right of way PTTGSP
Section A/G to U/G UF to U/G to A/G I/E from : sta.  0+000 to: sta. -

Interrupted Transformer Rectifier Data

No. |Installed| Location Sta. | GPS(WGS84) Rated (dc) Output (dc) while DCVG Remarks
Type North | East | Volt | Amp | Volt | Amp | Tap
1 TA AU to U/G 0+000 [ 12.70921 | 101.14111] 30 V/ 3V 12.62V]0.889 A - |UF

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

Signal Strength Data
No. Location Sta. | GPS(WGS84) | Ground | P/S Potential (V) | Signal Sterngth Remarks
Point North | East | Type | "ON" | "OFF" (mV)
1 R A/U to U/G 0+000 | 12.70921 | 101.14111| Dry Soil | -3.360 | -1.174 2,186 F
2 TP TP-01 0+026 | 12.70917 | 101.14087| Dry Soil | -3.354 | -1.154 2,200
3 TP TP-07 0+436 | 1271113 | 101.13834[ Dry Soil | -3.213 | -1.161 2,052
4 R U/G to AIG - 1271116 | 101.13826| Dry Soil| -3.370 | -1.131 2,239 I/F
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion fler surveying, we have found " No Defect point "

fler surveying, we have found " - Defect span(s) "and " - Defect poini(s) "
Graph DCVG Survey for 14-P30012-A23AZE, 14", Underground pipelines right of way PTTGSP

- (A/G to U/G I/F to U/G to A/G I/F)
= 3,000
&
£
5 < > N o
£ 2,000
2
=
£
20
7

1,000

AU to UIG TP-01 TP-07 U/G to AIG
Measuring Point
2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTION DCV ATING RVEY

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO 4 Reference Electrode

Pipeline Route 14-P30012-A23AZE, 14", Underground pipelines right of way PTTGSP.
Section A/G to U/G I/F to U/G to A/G I/F from : sta.  0+000 to: sta. -

Note/Comment :

Test By A By
Company CPE PTT
Name K.Rungroj S.Pornpon
Title Supervisor CP2-Technician 37205
Date 16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTI DCV ATIN RVEY

TEST INSTRUMENT

Pipeline Route

Section

A/G to U/G UF to U/G to A/G I/E from:  sta.  0+000 to: sta. -

: DCVG Survey Meter

: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO 4 Reference Electrode

4-LG-1158-C323. 4", Underground pipelines right of way PTTGSP.

A/

U to U/G 1270917 | 101.14110| 100 V/

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

1 AU to U/G 1270917 | 101.14110)

2 TP-06 1271104 | 10113857,

3 TP-08 1271115

4 TP-09 12.71879 [ 10114143

S U/G to AIG - 12.72007 | 101.14360] VF
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
conclusion fter surveying, we have found " No Defect point "

fter surveying, we have found " - Defect span(s) "and " - Defect point(s) "

Signal Strength (mV)

Graph DCVG Survey for 4-LG-1158-C323, 4", Underground pipelines right of way PTTGSP
(A/G to U/G I/F to U/G to A/G I/F)

2,000
. ‘\0§‘\: —
0
AlUto U/G TP-06 TP-08 TP-09 U/G to AIG

Measuring Point

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPET=®

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.

Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Data Record Sheet.

ATHODIC PROTECTION DCV ATING RVEY
TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO 4 Reference Electrode
Pipeline Route 4-LG-1158-C323. 4", Underground pipelines right of way PTTGSP
Section A/G to U/G I/F to U/G to A/G I/F from : sta.  0+000 to sta, -

Note/Comment :

K.Rungroj

Supervisor

16 May 2022

S.Pornpon
CP2-Technician 37205

16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTI DCV ATIN RVEY

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO 4 Reference Electrode

Pipeline Route 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP
Section A/G to U/G I/F to GSP Wall from : sta.  0+000 to: sta.  0+497

AU to U/G 1270916 | 10114111

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

A/U to U/G 12.70916 [ 101.14111 Dry Soil I/F
TP-08 12.71115 | 101.13788 Dry Soil 4-LG-1158-C323
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
conclusion fter surveying, we have found " No Defect point "
fter surveying, we have found " - Defect span(s) "and " - Defect point(s) "
Graph DCVG Survey for 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP
— (A/G to U/G I/F to GSP Wall)
S 2,000
£
=
i)
£
£
2]
]
) ~— N
& ¢ —_—
1,000
AU to UIG TP-08
Measuring Point

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTION DCV ATING RVEY

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO 4 Reference Electrode

Pipeline Route 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP
Section A/G to U/G I/F to GSP Wall from : sta.  0+000 to: sta.  0+497

Note/Comment :

K.Rungroj S.Pornpon
Supervisor CP2-Technician 37205
16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th
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PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.
ATHODIC PROTECTION DCV! ATIN RVEY

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 289
: Cu/CuSO 4 Reference Electrode

Pipeline Route 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP
Section GSP Wall to U/G to A/G I/F from : sta.  0+497 to: sta. -

Interrupted Transformer Rectifier Data

No. |Installed| Location Sta. | GPS(WGS84) Rated (dc) Output (dc) while DCVG Remarks
Type North | East | Volt | Amp | Volt | Amp | Tap
1 TA U/G to A/G - 1272001 | 10114341 100V [ 30V [ 2.6V ]0.038 A - |UF

Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post

Signal Strength Data
No. Location Sta. | GPS(WGS84) | Ground | P/S Potential (V) | Signal Sterngth Remarks
Point North | East | Type | "ON" | "OFF" (mV)
1 TP TP-08 0+497 | 1271115 | 10113788 Dry Soil | -5.289 | -3.848 1,441 4-LG-1158-C323
2 TP TP-01 - 12.71890 | 101.14234 Dry Soil | -4.692 | -3.563 1,129
3 R U/G to A/IG - 12.72001 | 101.14341| Dry Soil | -5.664 | -4.614 1,050 I/F
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

conclusion fler surveying, we have found " No Defect point "

fler surveying, we have found " - Defect span(s) "and " - Defect poini(s) "
Graph DCVG Survey for 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP

~ (GSP Wall to U/G to A/G I/F)
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TP-08 TP-01 U/G to AIG
Measuring Point
2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTION DCV ATING RVEY

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 289
: Cu/CuSO 4 Reference Electrode

Pipeline Route 8-LG-1290-C323, 8", Underground pipelines right of way PTTGSP

Section GSP Wall to U/G to A/G I/F from:  sta.  0+497 to: sta. -

Note/Comment :

Test By A By
Company CPE PTT
Name K.Rungroj S_Pornpon
Title Supervisor CP2-Technician 37205
[Date 16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO 4 Reference Electrode

Pipeline Route Connected Group, pipelines right of way PTTGSP
Section A/G to U/G I/F to U/G to A/G I/F from : sta.  0+000 to: sta. 0
Interrupted Transformer Rectifier Data
No. |Installed| Location Sta. | GPS(WGS84) Rated (dc) Output (dc) while DCVG Remarks
Type North | East | Volt | Amp | Volt | Amp | Tap
1 TA A/U to U/G 0+000 | 1270917 | 10114111 100V [ 30V |32.65V| 4.17 A - |VF
Installed Type : R=Existing Rectifier, TA=Temporary Anode Groundbed at Test Post
Signal Strength Data
No. Location Sta. | GPS(WGS84) | Ground | P/S Potential (V) | Signal Sterngth Remarks
Point North | East | Type [ "ON" |"OFF" (mV)
1 R A/G to U/G 0+000 | 1270917 | 10114111 Dry Soil | -2.176 | -0.617 1,559 I/F
2 TP TP-02 0+034 | 12.70920 | 101.14078| Dry Soil | -2.082 | -0.646 1,436
3 TP TP-03 - 1270920 | 101.14012| Dry Soil | -2.021 | -0.648 1,373
4 TP TP-04 - 12.70948 | 101.13945| Dry Soil | -2.029 | -0.696 1,333
5 TP TP-05 0+265 | 12.71007 | 101.13923| Dry Soil | -2.023 | -0.684 1,339
6 TP TP-08 0+497 | 1271007 | 101.13923 [ Dry Soil | -1.942 | -0.668 1,274
7 R U/G to AIG - 12.72375 | 101.14410| Dry Soil| -1.659 | -0.659 1,000 I/F
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete
conclusion fter surveying, we have found " No Defect point "
fler surveying, we have found " - Defect span(s) "and " - Defect poini(s) "
1 Defect about sta.  0+560 N= 127180 E= 10113815 about 81 m. after  TP-08  sta.  0+497
2 Defect about sta. 0+570 N 1271186 E 10113824 about 92 m. after  TP-08 sta. 0+497
3 Defect about sta. 0+621 N= 1271228 E= 10113843 about 142 m. after  TP-08 sta. 0+497
Graph DCVG Survey for Connected Group, Underground pipelines right of way PTTGSP
—~ (A/G to U/G I/F to U/G to A/G I/F)
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2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

C P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

ATHODIC PROTECTION DCV ATING RVEY

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 289

: Cu/CuSO 4 Reference Electrode

Pipeline Route Connected Group, Underground pipelines right of way PTTGSP

Section A/G to U/G IF to U/G to A/G I/F from:  sta.  0+000 to: sta.

(S

Note/Comment :

Test By A By
Company CPE PTT
Name K.Rungroj S.Pornpon
 Title Supervisor CP2-Technician 37205
Date 16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



c P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CPET=®

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

PTT Global Chemical Public Co., Ltd.
Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO 4 Reference Electrode

Defect No. Defect#01 at sta. 04560

Pipeline Route Connected Group, Underground pipelines right of way PTTGSP

Section A/G to U/G I/F to GSP Wall from : sta.  0+000 to: sta. -
Test Post No. before Defect TP-08 sta.  0+497 Distance to Defect 81 m.

Test Post No. after Defect U/G to A/G I/F sta. - Distance from Defect 1464 m.

TP before Defect 1271114

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO 4 Reference Electrode
Defect No. Defect#02 at sta. 04570
Pipeline Route Connected Group, Underground pipelines right of way PTTGSP
Section AJG to U/G IF to GSP Wall from : sta.  0+000 to: sta. -
Test Post No. before Defect TP-08 sta.  0+497 Distance to Defect 92 m.
Test Post No. after Defect U/G to A/G I/F sta. - Distance from Defect 1543 m.

Defect 1271180
TP after Defect R 1.545 | 12.72375 | 101.14410{ Dry Soil | -1.659 | -0.659 1,000 1/F

Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV, Severity = X__|<15% Low
16-35% Medium
36-60% High

> 60% Very high

Over the line to remote earth voltage drop =
%IR =

-Show how to calculate signal strength at the defect
= 1274 - (1274 - 1000) x (0 - 0.081) / (0 - 1.545)
= 1260 mv

-Show how to calculate over the line to remote earth voltage drop
=4.2+4.6+4+3 8+1.8+1.2+0.6+0.6+1.2+1+0.8+0.6+0.4+0.2+0.2
= 252 mV

-Show how to calculate %IR
=252x100/ 1260
= 2.00 %

-Show the contour of the voltgae gradient at the defect

KP.0+497

Note/Comment :

K.Rungroj S.Pornpon
Supervisor CP2-Technician 37205

16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

TP before Defect . 1271114
Defect 1271186
TP after Defect R 1.545 | 1272375 | 10114410 Dry Soil | -1.659 [ -0.659 1,000 1/F

Measuring Point : TP=Test Post, R=Riser

Over the line to remote earth voltage drop =
%IR =

-Show how to calculate signal strength at the defect
=1274 - (1274 - 1000) x (0 - 0.092) / (0 - 1.545)
= 1258 mV

Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

mV, Severity = X |<15% Low
16-35% Medium
36-60% High

> 60% Very high

-Show how to calculate over the line to remote earth voltage drop

=4.4+3.2+1+0.8+0.8+1.2+1.6+2+2+0.2
= 17.2 mV

-Show how to calculate %IR
=17.2x 100/ 1258
= 1.37 %

-Show the contour of the voltgae gradient at the defect

S ,w
\%\“

KP.0+497

Note/Comment :

K.Rungroj

Supervisor

16 May 2022

S.Pornpon
CP2-Technician 37205

16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



c P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter
: Current Interrupter

: Digital Multimeter Fluke 189

: Cu/CuSO 4 Reference Electrode

Defect No. Defect#03 at sta. 04621

Pipeline Route Connected Group, Underground pipelines right of way PTTGSP

Section A/G to U/G I/F to GSP Wall from : sta.  0+000 to: sta. -
Test Post No. before Defect TP-08 sta.  0+497 Distance to Defect 142 m.

Test Post No. after Defect U/G to A/G I/F sta. - Distance from Defect 1403 m.

TP before Defect 1271114
Defect 1271228
TP after Defect R 1.545 | 12.72375 | 101.14410{ Dry Soil | -1.659 | -0.659 1,000 1/F
Measuring Point : TP=Test Post, R=Riser Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Over the line to remote earth voltage drop =
%IR =

mV, Severity = X__|<15% Low
16-35% Medium
36-60% High

> 60% Very high

-Show how to calculate signal strength at the defect
= 1274 - (1274 - 1000) x (0 - 0.142) / (0 - 1.545)
= 1249 mv

-Show how to calculate over the line to remote earth voltage drop
=4.6+6.6+5.4+3.442+1.6+1.4+1+140.8+0.6+0.4+0.4+0.4+0.2+0.2+0.2
= 302 mv

-Show how to calculate %IR
=30.2x 100/ 1249
= 242 %

-Show the contour of the voltgae gradient at the defect

KP.0+497

Note/Comment :

K.Rungroj S.Pornpon
Supervisor CP2-Technician 37205

16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

c P E and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

TEST INSTRUMENT : DCVG Survey Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO 4 Reference Electrode

Pipeline Route PTTGC, Underground pipelines right of way PTTGSP

Connected Gi
1 0+560 1/F to IIF 11/12/2021] 12.71180 [ 101.13815] Dry Soil

2 0+570 1/F to F 11/12/2021] 1271186 [ 101.13824] Dry Soil

3 0+621 1/F to I/F 11/12/2021] 1271228 | 101.13843] Dry Soil
Ground Type : Wet Soil, Dry Soil, Asphalt, Concrete

Note/Comment :

K.Rungroj S.Pornpon
Supervisor CP2-Technician 37205
16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPE and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

8.7.4  CIPS (Close Interval Potential Survey) Test Data
- Cathodic Protection CIPS

- CIPS Chart

- Chart Section#01 14-P30012-A23AZE

- Chart Section#02 8-LG-1290-C323

- Chart Section#03 4-LG-1158-C323

- Chart Section#04 Connected Line of :
- 8-LG-1122-C323
- 4-GN-1012-C123
- 8-NT-1029-C123
- 4-CF-1007-C323
- 4-PB-1038-C323

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service PTT Global Chemical Public Co., Ltd.
164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

CATHODIC PROTECTION CIPS
TEST INSTRUMENT : CIPS Quantum Meter

: Current Interrupter
: Digital Multimeter Fluke 189
: Cu/CuSO 4 Reference Electrode

Pipeline Route PTTGC, Underground pipelines right of way PTTGSP

This section of pipeline is Sacrificial Anoode System

Chart and CIPS Data, please see

Note/Comment :

K.Rungroj S.Pornpon
Supervisor CP2-Technician 37205
16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



CPET=®

Chart Section#01 CIPS for 14-P30012-A23AZE, 14", Underground pipelines right of way PTTGSP

from A/G to U/G I/F to U/G to A/G IIF

Potential "On" Criteria
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from A/G to U/G I/F to U/G to A/G IIF

Chart Section#02 CIPS for 4-LG-1158-C323, 4", Underground pipelines right of way
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CPET=H

P/S Potential (Vdc)
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CPE and Senvice PTT Global Chemical Public Co., Ltd.
164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 Isolation Check.

8.7.5 Isolation Check Test Data
CATHODIC PROTECTION ISOLATION CHECK

TEST INSTRUMENT - Insulation Checker Model 601
: Cu/CusO , Reference Electrode
: Digital Multimeter

Pipeline Route : PTTGC SCOPE#07 Group Pipeline CP Sytem : Sacrificial Anode

Criterion "100% of insulation is preferred."

1 8-LG-1122-C323 AG/UG| 8 12.70917 -1.189 1 -0.576 | 0.028 [ 0.029
UG/AG| 8" 12.72386 -1.212 - 0.030 - |Blind flange no A/G
5 4-GN-1012-C123 AG/UG| 4 12.70917 -1.190 | -0.578 | 0.055 | 0.058
UG/AG| 4" 12.72386 -1.234 - 0.054 - |Blind flange no A/G
3 §-NT-1029-C123 AG/UG| 8 12.70917 -1.191 | -0.580 | 0.065 [ 0.063
UG/AG| 8" 1272386 -1.221] -0.577 | 0.065 | 0.062
4 4-CF-1007-C323 AG/UG| 4 12.70917 -1.194] -0.579 | 0.053 | 0.051
UG/AG| 4" 12.72386 -1.219 ] -0.569 | 0.051 [ 0.052
5 4-PB-1038-C323 AG/UG| 4 1270917 -1.198 | -0.585| 0.094 | 0.112
UG/AG| 4" 12.72386 -1.220 | -0.562 | 0.095 [ 0.110
AG/UG| 8" 12.70916 -0.568 | -0.736 | 0.211 [ 0.210
7 8-LG-1290-C328 uGaG (1 8" [ 1271803 -1.469 | -0.365 | 0.043 | 0.671
ucaG2f 8" [ 1272001 -2.381| -1.488 | 0.332 | 0.332
6 4LG-1158-C323 AG/UG| 4 12.70917 -1.303 | -0.598 | 0.279 | 0.267
UG/AG| 4" [ 1272007 -2.726 | -2.044 | 0.528 | 0.526
8 14-P30012-A23AZE AG/UG| 14 12.70921 -1.780 | -0.581 | 0.162 | 0.151
UG/AG| 14" | 1271116 -1.669 | -0.469 | 0.162 | 0.151

Note/Comment :

S.Thanya S.Pornpon
Supervisor NACE CP2-Technician

6 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

CPE and Service PTT Global Chemical Public Co., Ltd.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.
Pimolraj, Bangbuathong, Nonthaburi 11110 CP Test Post Check.

8.7.6 Pipe to Soil Measurement Test Data

CPTEST POST CHECK
TEST INSTRUMENT : Digital Multimeter Fluke 189
: Cu/CusO , Reference Electrode
Pipeline Route : PTTGC, Underground pipelines right of way PTTGSP

NACE Standard SP0169 criterion#1 '"Potential more negative than -0.850 V with CP applied"

Connected Line

TP-02 0+034 | 12.70919 | 10114078 -1.213 0.198 | 0.140
TP-03 - 1270914 | 10114015 -1.220 0.240 | 0.170
TP-04 - 12.70948 | 101.13949| -1.251 0.368 | 0.349
TP-05 0+265 | 12.71006 | 101.13924] -1.227 0318 | 0.251
TP-08 0+497 [ 1271115 | 101.13785| - - 0.547
4-LG-1158-C323

TP-06 0+408 | 12.71104 | 101.13857| - - 0.268
TP-08 0+497 [ 1271115 | 101.13788] - - 0.272
TP-09 14432 | 12.71879 | 101.14143] - - 0.276
8-LG-1290-C328

TP-01 - 12.71890 | 101.14234| -1.371 0.059 | 0.044
14-P30012-A23AZE

TP-01 0+020 | 1270917 | 10114087 -1.821 0.135 | 0.065
TP-07 0+436 | 1271113 | 101.13834] -1.692 0.148 | 0.077

Note/Comment :

K.Rungroj S.Pornpon
Supervisor NACE CP2-Technician
16 May 2022 16 May 2022
2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th



C PE and Service PTT Global Chemical Public Co., Ltd.

C P E and Service PTT Global Chemical Public Co., Ltd.
Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

164/620 Moo 1, Bangkruy-Sainoi Rd., Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project. 164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet. Pimolraj, Bangbuathong, Nonthaburi 11110 Data Record Sheet.

Data Record Sheet No.1

8.7.7 Current Drainage Test Data

CATHODIC PROTECTION 8.7.8 Photograph

CURRENT DRAINAGE MEASUREMENT
TEST INSTRUMENT : Cu/CusO4 Reference Electrode Summary Picture
: Digital Multimeter
Pipeline Route PTTGC. ( pipelines right of way PTTGSP.
NACE Standard SP0169 criterion#2 "Polarized potential more negative than -0.850 V"
Current Drainage Measurement Data
Drain Side (I/F) End Side (I/F) Applied Output
Pipeline Name GPS(WGS84) |P/S Potential (Vde)| GPS(WGS84) |P/S Potential (Vde)| Voltage|Current Remarks
North | East | "ON" | "OFF"| North | East | "ON" |"OFF"| (V) (A)
8-LG-1290-C323 12.70916 | 10114111 - = 12.71998 | 101.14346| - = - =
-1.155 | -0.874 - - -1.150 | -0.871 | 2.67 | 0.011
-2.512 | -0.970 - - -2.448 | -0.924 | 12.95 [ 0.053
-3.437 | -1.074 - - -3.366 | -1.067 | 19.98 [ 0.103
Note/Comment :
Test By Acceptance By
Company CPE PTT
Name K. Rungroj S.Pornpon
Title Supervisor CP2-Technician 37205
i e
Date 16 May 2022 16 May 2022

2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th 2924-3024, 0-2924-9553-4 F. 0-2924-1744 www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th
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PTT Global Chemical Public Co., Ltd.

Cathodic Protection PM and Inspection for UG Pipe for All Inter Pipes of PTTGC Project.

CPE™™®

Data Record Sheet.

8.7.9 CP Single Line Simplified Diagram

164/620 Moo 1, Bangkruy-Sainoi Rd.,
Pimolraj, Bangbuathong, Nonthaburi 11110

www.cpe-eng.co.th / e-mail : cpe@cpe-eng.co.th

2924-3024, 0-2924-9553-4 F. 0-2924-1744
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20
maﬂ!ﬁﬂﬁ (Platelet count 140,000-400,000 Cells/ul)
2310 (1.26%) 29 (1.26%) o a
0 . - . WAaaAY1I (WBC 5,000-10,000 Cells/ul)
dnd . R A——— iiiaiAnA1I¥iiA Neutrophil 40-70 %
iiatdonu1¥iia Lymphocyte 20-50 %
iiaidoau1Iwiia Eosinophil 1-6 %
A1.CBC nguihszis
azTafinnrudniion (Hb) 310 12-12.9 g/dL, Hija 11-12.4 g/dL
oo indaidand (Platelet count < 140,000 Cells/ul)
3. MIATIVANNANYIUVDANAIADA (CBC)

o o o 3 mﬁﬂ!ﬁﬂﬂqi (Platelet count > 400,000 Cells/ul)

WHNUANTUMIATINNINUA 159 710 Y om L a

- 9 HARBAYIAANIDY (WBC 4,500 - 4,999 Cells/ul)

wam3in3291nd 93 510 (Feuaz 58.50) Yo .

. o e Y 1HIAIAAY1IA (WBC 2,500 - 4,499 Cells/ul)

wamsasaveglunuaithsz3a 63 1o (Fovaz 39.62) Yo
” 1UAADAVIIFI (WBC > 10,000 Cells/ul)

namsasiveglunasinuummd 3 510 (Fevaz 1.88) fadl A N
iadenv1%iia Neutrophil >70 %

ifiaideauIviia Lymphocyte > 50 %

310az1Ben maguiiums . -
p I T e s i e o de iiaAeAuIYiiA Eosinophil 7-20 %
Luamsasaveglunuaithss 5163 519 | -1z Ho/Het. dndunaai Taiianadndes nguilifuaui o
\ e o aea - L iiadoAu1 (WBC Other) = P bast, Myelocyte, \ locyte, Band Form,
NN sz RidunmendadiloneTatinnudy uwnduuzh
. P Yy A < - — Vaculoated,Hypersegmented, PMN Toxic granule
-Hb / Het. AnTunasi T ldenaiumgman uazasandaamuynil , ) ,
o P < Ly A1 CBC nguwynnng
-iang Tafinnuaniios -1 Eosinophil gaianifos uwndiuziihlininnganszm - -
4w P ¥ a G da e o wo Az Taiine1e (Hb) 310 < 12 g/dLnie < 11 gldL
~Eosinophil gaidniion Tinn azasrg viewssailuauiitlsz Agintidy .. ~
. ‘ g4 A 4 Ay - - 1UAAdAYNI¥UA Eosinophil >20 %
-WBC gandunai Tidoadsdogiiud nazasandan il Y .
P [P R - nay HiaAeAuI (WBC < 2,500 Cells/ul)
-Platelet AN UNUA -WBC geniunasianiios densava wudwalnd Tiasan
N o
Aanumnd




ANuEIYIaveiaon (Complete blood count)

fouaz
100
8
93 90 (58.50%)
a0 = =
63 110 (39.62%)
40
0
ERLE L
o T T 1
Uni nqudiseTa nguvIING
4. N3ATINANIFFAMNMSHINUVEINY (SGOT, SGPT, Alkaline Phosphatase)
Y
winaudhiumsasiane 159 310
wams3as191nd 132 570 (Fouaz 83.02)
namsaidveglunaaithsza 24 310 Fovag 15.09)
nam3astveglunasinuunmd 3 51 (Fesaz 1.89) Aail
30aziBuA msauiiums

SGOT, SGPT %19 40-69, ij! 35-69
U/L, ALP 121-190 U/L

SGOT ,SGPT %18 >= 70, U4 >= 70
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1.wamiﬂimﬂgiummw’p’hs:w 11318 -llW“ﬂfJLleuﬂﬂﬂljuHﬂﬂ‘] ,ﬁﬂi)THﬁmWﬁﬂI]Jiﬂu,ﬂ? 1l
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HNYLHA

AR : BUN 6-20 mg/dL , Creatinine %10 0.72-1.18, W4 0.55-1.02 mg/dL

nguithsz3a : BUN > 20 mg/dL %30 Creatinine 910> 1.18, 14 > 1.02 mg/dL

Agumuinng  : BUN > 20 mg/dL a2 Creatinine %10 > 1.18, W4 > 1,02 mg/dL

mymanmaidla
(BUN,Creatinin,eGFR)
%ﬁ“ﬂ:
. 147 9180 (92.45%)
100
[
| —]
{—
[E—]
[E—]
; [ —]
0 T
[E—]
[E—]
IE—]
40 [—
E—]
[E—]
IE—]
0 [—
11370 (6.92%)
o T 1
ilnd nguehs=Ta AU

U/L, ALP > 190 U/L

o 1 . 3 oY a4 A o
izt wimdiuzihlindn@dssennssznn luiy
a4 24 da . o @ v
fl!\‘ HAZHANASITINUANAADM TN NIUVDIAY llﬂziﬂﬁ71ﬂ
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HWNYLHN

ANINA : SGOT, SGPT 19 <40, Nijja <35 U/L , ALP 30-120 U/L

nguithse5a

nguwDIwng

SGOT, SGPT %18 40-69, 'Hilji 35-69 U/L, ALP 121-190 U/L

SGOT ,SGPT %18 >= 70, vqu >=70 U/L, ALP > 190 U/L
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J08as
100
132 570 (83.02%)
80
60
40
24 570 (15.09%)
0
| | 3970 (1.89%)
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5. minsmamauvedla (Blood Urea Nitrogen : BUN, Creatinine : Cr, eGFR)
s

minnudisumsasnanua 159 510

wamsns2nd 147 110 (Fovay 92.45)

wamsasrveghunuaithsz3a 11 510 Govaz 6.92)

wan13asIveg lunamnung 1 518 (Govaz 0.63) dail
6. msanaszavluidiu@on (Cholesterol, Triglyceride, HDL,LDL)

P
winnudisumsasianana 159 510
wamsn3I1nd 12 570 (Feuaz 7.55)
\ P v
wamsasveglunaaithse 51 109 510 (Feva 68.55)
wan13asIveg lunaminuuind 38 10 ($esaz 23.90) dail
310az1Bua maduiiung

P P o
1.Namimnaqhmmmn’v’hiz‘n

109 319

2.samsasIveglumnasinuummg
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nazFyynliidisuionssuTnsams Health Promotion

HNYLHe

AWn@ :  Cholesterol <200 mg/dL ,Triglyceride < 150 mg/dL ,LDL < 100 mg/dL

nguiFhz3a : Cholesterol 200-249 mg/dL ,Triglyceride 150-399 mg/dL ,LDL 100-189 mg/dL

AguNuIINNE : Cholesterol >250 mg/dL ,Triglyceride 400 mg/dL .LDL >190 mg/dL




szdvuluiwiden (Lipid Profile)
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Sewaz

109 378 (68.55%)

1
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2R 50 (22 0004}
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7. MINTIIADINMaluden (FBS:Fasting Blood Sugar)

M
wifnnudhiumsasnanua 159 310

Hansn3I1n@ 73 510 (Fevaz 45.91)

namsasdneglunaaithsza 66 310 (Fova 41.51)

wammnnag:"lummwi’wmmwﬁ20 310 (Govaz 12.58) Aqil

Fwazidun

maAutums

-wamsasvedlunaaithse§a 66 51

-HamsasIveglumasnummg 20 51
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Hnayn

SRR

mUnA : FBS <100 mg/dL

nguithsz¥a : FBS 100-126 mg/dL

AgunuINNG : FBS >126 mg/dL

Sanaz

g

o 3 a
szAmhmalasn

(Fasting blood sugar)

g

T3 50 (45.91%)

m

20 3 (12.58%)

B

aguhizTa AgumuITNd

8. msasadaandz (Urine Analysis)

3
Wuﬂﬂulﬁ’ﬁﬂﬂﬁﬂi'ﬁlﬂﬂﬂﬂﬂ 157 570

Ham3in1na 129 110 Govaz 82.17)

wamsnsrveglunuaiithsz 31 0 310 (Fovay 0)

v
wamsasIvegunuainuummg 28 10 (Fovay 17.83) dail
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9. oA s o q 9 o ¢ A a
AWUAUKTONDULNAAUT uuwﬂwwmnyuwwn WManWTM

Jsunlasuandnioiumon g ay

NSATIVIAGHI TN WAL (Vision Test)
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Joaaz
1na
e
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40
28 99 (17.83%)
20
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Undi ngudiszTa nauMUIMg
9. MIATIVANTIOMNMTHOUTY (Vision Test)
Y
wifnaudhiumsasianua 158 310
wamin3191nd 131 910 (Govaz 82.91)
, P v
wamsasaveglunuaithszia 1 91 (Fevas 0.63)
namsasdvaglumaainunmng 26 10 (Govaz 16.46) dail
3aziBuA mduiiums

-wamsasveglunaaithse 51 1510

o aa
WUNMIHUTUNNTD
-HamsasIveglumnusnIImMMG 26 510
WU aussanmMseaiuAINI I

1Inf, aussanmmsneaiiudnIunus
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mmszinsg flumsfiaaniitedestun sund
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10.  msasenaulihiale (EKG)
winnuaiiumsasnanua S 157 518
wamsa3291nd 150 10 Gevaz 95.54)
wamswiwogiumwﬁfv’hiﬁq 4510 ($ovaz 2.55)
\ . . v
wamsasveglumnaainunnnd 3 au (Sevaz 1.91)
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Luansavaglunuaithszdad s

2.wansrveg unaaiinsnunmmd 3 510

v od o 4 o -
Linmaiths 51 vrasenud Wudnvaznswlaau il lei
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auauiuilimn aneeduaau lidhnn 18 luaum 1y
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1. asasnansssamwlen
winadhiumsas et S 11s 10
HamsA3INaA 115 570 (Fovaz 100.00)
namsaidneglunaaithsz 3 0 10 (Fesaz 0.00)

nam3aziveglunasinuumd 0 au (Fevaz 0.00)
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agUnamsasrogummmiinan Usz$iil 2566
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w3t 7N Inavea tafinoa $11A (MMI¥Y) WHR GC8 (I-17)
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1. maasguawi W lagnwngd
winnudhiumIasnanua 59 579
Hamsng291nd 59 510 (Fouaz 100.00)
, oy o v
wamsasaveglunuaithsz3a 051 (Govaz 0)

. . . 2 o &
wamimnﬂg"lummmwuuwwu 01910 (3p0a2 0) AU

aaoiumen W Tasmmd
(Physical examination)
founz
59930 (100%)
100
0
60
4
0
05 (0.00%) 090 (0.00%)
U T .
nii iz ngumunmni

msasanssanmilea
(Lung Function Test)
s
Jesnz
100 115578 {180%)
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40 T
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[E—] PR &5 mnnary
= & 330 8,009} £33 (.00
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2. M3 X-ray N33300
L gy 2 .
winaudifumsasenana 58 518 (AaN3sa 1 519)
wamsn321nd 58 570 (Fouaz 100.00)
wan1sasiveglunaiithsz 310 519 (Feva 0.00)
.
Namimwag"lumwﬁwuuwmj’0 310 ($ooaz 0.00) Al
L3
miasIndnasalen (Chest X-Ray)
founz
S8 (100%)
100
50
0
40
0
0310 (0.00%) 0590 (0.00%)
0 T T
Unfi nguidizia nguImG
3. MsasIANUENYsaiveasiaden (CBC)

winaudifumsasnanea 59 51
Ham3n3Und 34 518 (Fovaz 57.63)
wamsnsIveglunuaiithsz 33 24 510 Govay 40.68)

.
wamsnsIvegumaainuumnd 1 510 (Fovas 1.69) fail
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A1.CBC nguilnii

Hematocrit (HCT) = %18 40-54 %, Wﬂji 37-47%

Hemoglobin (Hb) = %16 13-18 g/dL, Hilj4 12.5-16.5 g/dL

indaidon (Platelet count 140,000-400,000 Cells/ul)

iadoaun (WBC 5,000-10,000 Cells/ul)

ifiaiAeAu1I¥iia Neutrophil 40-70 %

iiiaidoauwiia Lymphocyte 20-50 %

\iaiAeAvIiia Eosinophil 1-6 %

A1 CBC nguthsz¥a

e Tafianudnifon (Hb) 110 12-12.9 @dL, N 11-12.4 g/dL

naadeam (Platelet count < 140,000 Cells/ul)

m%mﬁaﬂqq (Platelet count > 400,000 Cells/ul)

iiaideavIdAnTae (WBC 4,500 - 4,999 Cells/ul)

iiadoauIm (WBC 2.500 - 4,499 Cells/ul)

iiaideav1nga (WBC > 10,000 Cells/ul)

\iiaidoauI¥iia Neutrophil >70 %

1iAIAeAvIFiia Lymphocyte > 50 %

iiaideauIwiia Eosinophil 7-20 %

Aamunnil
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HINYLA

An@ : SGOT, SGPT w18 <40, Wilja <35 U/L , ALP 30-120 U/L

nguiEhszs  : SGOT, SGPT 110 40-69, Milja 35-69 U/L , ALP 121-190 U/L

agunuing  : SGOT SGPT 418 >= 70, jla >=70 U/L , ALP > 190 U/L

MINNHVDIAY

(SGOT,SGPTALP,Total bilirubin,Direct bilirubin)

Lﬂmﬁamn (WBC Other) =P , Myelocyte, N , Band Form,

Vaculoated,Hypersegmented, PMN Toxic granule

1 CBC nguwunnng

n1zTafin014 (Hb) 10 < 12 g/dLnda < 11 g/dL

iiiaidoav1viia Eosinophil >20 %

iiaidenun i (WBC < 2,500 Cells/ul)

¢ )
MIATIeANNEHYIteininen
(Complete blood count)
fouaz
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80
& 349 (57.63%)
24970 (40.68%)
40
20
197 (1.69%)
o T T
Unii nguliaz i nguuIYNG

4. MIATINANTINNNMINNUYEITY (SGOT, SGPT, ALP)

P
winauiiumsasamaua 59 510
wam3n3291nd 50 310 (Fovas 84.75)
wamsnsrveglunuaiithsz3a 6 310 (Fovay 10.17)

wamsasIveglumaainuumnd 3 51 (fovaz 5.08) dail
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-wamsasveglunuaithsz§a4 s

-wamsas ey lunamnunmmg 2 510

-nuaiithsz 33 11eedan39997 warnd veseiiia
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HINLTH)
AUn@ : BUN 620 mg/dL , Creatinine %10 0.72-1.18, Hilj4 0.55-1.02 mg/dL

nguithsz¥a : BUN > 20 mg/dL W30 Creatinine %10 > 1.18, N4 > 1.02 mg/dL

Agumuinmg  : BUN >20 mg/dL 1@ Creatinine %10 > 1.18, Hijja > 1.02 mg/dL

‘Dllﬂ:
100
50970 (84.75%)
0
&0
40
0
33w (5.08%)
] L Jm—] =
Und nguilz T nquuITm
5. mIasamsmauvedla ( Blood Urea Nitrogen (BUN) , Creatinine (Cr), eGFR

winauhiumsnsiiana 59 519

wamin3d9Und 53 316 (Govas 89.83)

namiasiveglunaaiithszia 4 510 (fesaz 6.78)

;
namsasdveglunaainunmng 2 310 (Fovag 3.39) fail
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(BUN,Creatinine,eGFR)

53 10 (89.93%)

4770 (6.78%)
je———1]

290 (339%)
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6. maasnszavluifidu@en (Cholesterol, Triglyceride, HDL,LDL)

winauhiumsngara 59 510

wamingd9Und 1 310 (Fosaz 1.69)

namsaziveglunmaiithszia 42 51 (Gevas 71.19)

P
namsaidveglunaainunmng 16 510 (Fovaz 27.12) dail
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-wamsasveglunuaithse §a 42 510

-wamsasveglumnasinuumnd 16 510
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HNYLHA

MUNA : Cholesterol < 200 mg/dL ,Triglyceride < 150 mg/dL .LDL < 100 mg/dL

nﬁm’ihwi’q : Cholesterol 200-249 mg/dL . Triglyceride 150-399 mg/dL .LDL 100-189 mg/dL

AgamuIng : Cholesterol >250 mg/dL , Triglyceride >400 mg/dL .LDL >190 mg/dL

szeluiilwiden
(Cholesterol, Triglvride, HDL,LDL)
founz
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50 42970 (71.19%)
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40
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mmnm:ﬁ’mimm"M%ﬂ (FBS : Fasting Blood Sugar)
winnudumsasamg 59

Ham3ns9Und 33 510 (Fovaz 55.94)

wamsnsIveg unaaiiths 33 25 510 Gevay 42.37)

wamsnsIvegumaainunnd 1 510 (Fova 1.69) il
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(Fasting blood sugar)
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AwWn@ : FBS <100 mg/dL
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71 CBC nguilndl

Hematocrit (HCT) = %10 40-54 %, Vlilji 37-47 %

Hemoglobin (Hb) = %18 13-18 g/dL, Wﬂ‘ji 12.5-16.5 g/dL.

inaaiaon (Platelet count 140,000-400,000 Cells/ul)




iiadeau) (WBC 5,000-10,000 Cells/ul)
ifiaiAeAu1I¥iia Neutrophil 40-70 %
iiiaidoau1I¥iia Lymphocyte 20-50 %
1iiaAoAu¥iia Eosinophil 1-6 %

A1 CBC nguithsz¥a

e Tafianudnifon (Hb) 310 12-12.9 gdL, N 11-12.4 g/dL

infiaiAead (Platelet count < 140,000 Cells/ul)
indnidongs (Platelet count > 400,000 Cells/ul)
iiiaideandaniton (WBC 4,500 - 4,999 Cells/ul)
ifiAideAIIAT (WBC 2,500 - 4,499 Cells/ul)
iiaideav10gq (WBC > 10,000 Cells/ul)
iiiaifoauviia Neutrophil >70 %
1iAIAeAIYiiA Lymphocyte > 50 %

iiaideauI¥iia Eosinophil 7-20 %

1fiaIAeAY (WBC Other) = P . Myelocyte, locyte, Band Form,
Vaculoated,Hypersegmented, PMN Toxic granule

71 CBC nguwynnng

Mz Tafin1a (Hb) 30 < 12 g/dLndja < 11 g/dL
\iaiAeAv1IFiia Eosinophil > 20 %

iiaiAeAu1I1 (WBC < 2,500 Cells/ul)
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6. mInsamamauvesla (Blood Urea Nitrogen : BUN, Creatinine : Cr)
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Hnayn

AWAR : SGOT, SGPT %16 <50, ifja <35 U/L , ALP 30-120 U/L, Total Bilirubin 0.3 -
1.2 mg/dL
nguikhsz¥a  : SGOT, SGPT 118 50-69, N4 35-69 U/L , ALP 121-190 U/L,

Total Bilirubin > 1.2 mg/dL

aguvunng  : SGOT SGPT %18 >= 70, fja >=70 U/L , ALP > 190 U/L
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7. M3n52910@@132 (Urine Analysis)
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AR : BUN 6-20 mg/dL , Creatinine %10 0.72-1.18, Wijj4 0.55-1.02 mg/dL

nguithsz3a : BUN > 20 mg/dL %30 Creatinine 910> 1.18, 14 > 1.02 mg/dL
aguwulng  : BUN > 20 mg/dL 122 Creatinine ¥10 > 1.18, 4 > 1.02 mg/dL
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) A33935A1 O - Cresol Tullaaaz
1. A32952601 t,t Muconic acid Tuifaaniz 1ieyszidiumsduia Benzene

R P ielsziiums§uia Toluene
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" a o 180
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80 Moy lil 5@ o - Cresol Tuilaa13z 0.00-0.30 m/g creatinine
60
10 (®529 1wy 11884 0 - Cresol Tutlaany Yosnd1 0.02 mg/L)
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P

wifnudsumsasianee Sy 161 30
HINENTIN

s e wamsaidveglunaaind s 161 510 (Govay 100.00)
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(@599 1wy M1ofa 1t Muconic acid Tuilaeag ound10.031 me/L)

, y - wamsasdveglunaainunmng S 0 51 (Fevaz 00.00)
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; g o o .
ftoyanalii 32@Ums Methylhippuric acid Tuilaag 0-1.5 g/g creatinine (9190 MNAN TLVs® and BEIs® ACGIH® 2023)

(3791w 131679 Methylhippuric acid Tutfa@az Weonin 1.1 mg/L)

MUIATINE1B99IN  TLVs"® and BEIs*® by ACGIHA® (2023)

14, asvszdumsisen (Mercury) Tuifaans
winowudumsasaenamma S 161 510
wamsasrveglumnuaitng s 161 51 (Gevaz 100.00)
Wanﬁmnag'iumwﬁa’v’hiﬁq 1m0 310 (Gesaz 00.00)

wan13asaveglunasinuumnd s 0 518 (evas 00.00)
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PR

w3Hn dinT Tnavea tafinea $1iA (HI¥Y) WU GC8

(@32gumnlag Isanennasseeq)

nsarraguamir i lagivng
winadhfumsasaetang 54 51
wamsas291nd 54 510 (Fosaz 100.00)
namiaziveglunaaiithszia 0 910 (Fesaz 0)
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M3 X-ray n53900 (dslvie)
winadhumsasetan 55 51
wamsas291nd 49 510 (Fosaz 89.09)
namiasiveglunmaiithszia e 110 (Fevaz 10.91)

. . - v o 2
NﬁﬂWiﬁi’]ﬂﬂgqu!ﬂN"WWUl!WWU 01918 (3980 0) AU

msnsenaulilihila
winaudhiumsasv i 33 51
Han15n3991nA 28 310 (Feuaz 84.85)
namsaidneglunuaiithsza s 570 Fovaz 15.15)

namsastveglunasinuummd 0 510 (Fevaz 0) Aail
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Tsmirly nuzii i dunaeinisiadnd mu Todu

nauhihiale (EKG)
30 kY
25
20
15
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5
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0
ndanlodi ndmflrzia nduvmvingd

agwnind nguidiszia Agummi

X-ray N33990

[ °
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4. ﬂ1'§Fli']‘ilﬂ’nllﬁlluﬁﬂl’ﬂﬂilllﬂ!aﬂﬂ (CBC)

3
Wuﬂﬂul%ﬁﬁﬂﬁﬂi]ﬁﬂdﬂﬂﬂ 5551

wamsn3I1nd 29 510 (Fevaz 52.73)

wamsnsIvegunaaiithsz 31 26 110 Govay 47.27)

wamsnsIveglumaainuumnd 0 51 (fosaz 0) fail

Fwazidun

maguiiums

o 4 a P

-anvzilatoanaaralnd
s A LI )

-HApAvTIIAANUDY

-Eosinophil quﬁnﬁaﬂ

WU Atypical lymphocyte

a4
Taianudnies

waoylunaiaiithsza 26 310 wuh

- o 8 A a = a 2 v
swinvdnvuzidadoauasiang, Tainnudnitos
G da e o o o oaa s
Wuauifivszialarasansenmezndafilliodueg
y o aus da P
udy nuzh s ulszmuensiingmangs wu du
A o " < a =
w3oaludad 1 uy o Wudu vaziaswaaanmnil
wuzih lidunaemsmniianzda mitosdie 11wy

.
unnd

4 g L x g ’
-IENNLNARDAVNIANANUDY, WU Atypical lymphocyte

P 4 4 o Ey oy o
oM Eeaiinsinie lia u wia vie
vo 3 o PR A A
T8 uivenuaiideuaria IWdunaeinsialnd wuil
199 s Tlwunwnd
-597N Eosinophil gudniios iuauiiiysz it
ommdn nuzi livanidosdadonind
nnmsaamuminau woh hilensaenafiiu

unswdousaneguain uazinsnaaaumn 17

HWYLHN

m1.CBC nguinil

Hematocrit (HCT) = %18 40-54 %, Mf@i 37-47%

Hemoglobin (Hb) = 10 13-18 g/dL, Wilja 12.5-16.5 g/dL

Lﬂﬁﬂ!ﬁﬂﬁ (Platelet count 140,000-400,000 Cells/ul)

iadoaun (WBC 5,000-10,000 Cells/ul)

ifiaidonv1viia Neutrophil 40-70 %

1iiaideAv1I%iia Lymphocyte 20-50 %

iaidoau1Iwiia Eosinophil 1-6 %




6.

A1.CBC nguihsz3a 5.
g Tafianudniion (Hb) 310 12-12.9 @dL, Hija 11-12.4 g/dL

infiaiAoad (Platelet count < 140,000 Cells/ul)

ndaidenge (Platelet count > 400,000 Cells/ul)

iiimdonundndniios (WBC 4,500 - 4,999 Cells/ul)

iiiAdpAIIAT (WBC 2,500 - 4,499 Cells/ul)

1iaAeAu1Iga (WBC > 10,000 Cells/ul)

iilaiAoAu¥iia Neutrophil >70 %

iiiaifoau1Iwiia Lymphocyte > 50 %

\iaiAeAv1Iviia Eosinophil 7-20 %

iladoaun (WBC Other) =P , Myelocyte, M , Band Form,
Vaculoated,Hypersegmented, PMN Toxic granule

A1 CBC ngunuunng

zTafin01a (Hb) 110 < 12 g/dLnda < 11 g/dL

iiiidoauwiia Eosinophil >20 %

iiaideAu1If (WBC < 2,500 Cells/ul)

¢
ﬂ'ﬂllﬂll‘]iliﬂl'lﬂﬂl‘flﬁlsﬁﬂ{ CBC)
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L adindis=Ta adunmnmmd
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MIMmanuvaaInil
{COOT QODT ATDY
{SGOT, SGPT, ALl )
a5 a2
a0 —
[
s —
I
30 I
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I
15 —
I
10 — R
5 I
. [ | [ |
nguilnf gz

msmnmsﬁnmum"lﬂ (Blood Urea Nitrogen : BUN, Creatinine : Cr)
winaudhiumsasiae 55 51

Hansn3I9nA 49 510 (Fevaz 89.09)

namsaidveglunmaithsza s 510 (Fevaz 9.09)

namsasdneglunaainuumnd 1510 (Fovaz 1.82) fail

o S 7.
510821009 msduiiums
. PPN ve o g
-wamaasoglunasithsz s s e ldsumssnmnnunndeduds
" v 3. a
-wamsasveglunaainunnnd 1510 | nesgldunsased padnd

s o q.92 ) ¥
wwnduuzi liaanueimsaeiiios nazlian

omssnnTlsu,as dludu Siemsfalnd

MINTIVANTIDMNUMINNUYBIAY (SGOT, SGPT, Total bilirubin)

P
minnudisumsasiananua 55 519
wanm3sa3291nd 42 318 (Fovas 76.36)
wamsasrveglunuaiithsz 31 6 310 Fovaz 10.91)

wamsasIveglumaainuunnd 7510 (Gova 12.73) fail

Fwazidun

msduiums

. - . 3 . 3 a
-Nﬁﬂ'ﬁ@li1ﬂﬂgiulﬂm“ﬂ‘!ﬂ‘lﬁﬂﬁi 6318 693999 WU WaATINEIT 10N SUNTWP

39 < PR & s
idmios imdiusihldideemsaueanased,
013l lnifugesaguiys nensiafieni

HaReMIMAUBIAY

-wamsasveglunasinuunnd 7 510 - ldsumssnuud,ueseiinne lviumen

aa

duegidy unndinsanlilfuwganssusen wu
= & s da o

lﬂU\]ﬂ'ﬁﬂullfJﬂﬂﬂaaﬂ,aTﬂWiWu‘l'ﬂuug\l l!ﬂz!ﬂqﬂ
¥ uaziadnaiuderiied azasvdanunn 17

inmsaanu woh i IdRannzderequami

TUITY
HINYLHE)
mnd : SGOT, SGPT %18 <50, Mﬂjd <35 U/L, ALP 30-120 U/L, Total Bilirubin
0.3- 1.2 mg/dL
aquiFhsz3a  : SGOT, SGPT %10 50-69, i1 35-69 U/L , ALP 121-190 U/L,
Total Bilirubin > 1.2 mg/dL
aguwuimd  : SGOT SGPT %10 >= 70, Wija >= 70 U/L , ALP > 190 U/L

Hnnayia

AAfA : BUN 620 mg/dL , Creatinine %18 0.72-1.18, W4 0.55-1.02 mg/dL

aguiFhsz¥a : BUN >20 mg/dL %30 Creatinine 310 1.18-1.2, Wj > 1.02 mg/dL

nzjuwuuwwfl : BUN >20 mg/dL ia¢ Creatinine 318 > 1.2, Viiﬁi >1.02 mg/dL

manavesln

( BUN, Cr, ¢GFR )

49
5
= .
ndlnit ndualiaza M

msasadaandz (Urine Analysis)
winnudhumsaseame s
wamsn311nd 39 510 Fevaz 70.91)
wamsnsIveglunaaiithsz 33 16 110 Gevay 29.09)

wamsasIveglumaainumnd 0 51 (fovaz 0) fail
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P
arsnautlaang
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msasedaaz{ Urine Analysis )
. 39
e —
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E —
—
30 —
—
% I
—
- —
o 16
15
10
5
o
1]
ndwnlnd ndudrizTa AgwTUETE
8. MIATIVANTIAMNMIHOUAY
winauhiumsnsiianua 33 510
wamingd9Und 7 510 (Fesaz 21.21)
namsaziveglunmaiithszia 26 510 (Gesaz 78.79)
\ . . " o d
wamsasveg lunaainuumnd 0 510 (Fevaz 0) fail
310821009 msduiiums
: Pr) PP
wamsaseglumuaithszianudn | uwnd sl
-aneamesszozInd/Ina lidany v inyguwnd vazidenluasmiivanz ey
-MINLTLOTNAZHINNNTATNVOY | -MInETEezIRazMINBIAIILTAANYEIN AN UMY
S P - o o A o d A 2
MmN unaal sz Tufernumshaniumsessnsimaen lny msvu

30
2%
- —
s —
I
I
20 —
— 1
—}
15 |
—
—
n —
= 7 —
—
. _—— —
3 — | —
] | °
0
ndulnd aguhs=Ta A
9. MIATIaNsINNMMs g

winnudhumsasnaa S s 510
Wam3nsI1nd 25 310 Souaz 4545

wams Idduanas 21 510 fouaz 38.18
wamsasdveglumaaiithszia s 51 Jevaz 9.10

nan1sasdveglunasinalnd 4 519 Sesas 7.27

AUTIAMNMSIAHU (Andiometry)
30
-
= —
21

20
1=z

=

|}
w =

=

| 5 _
- — s
. 1 N =

lnd msldfvanas whs=¥a Aalnd

inairansswmazmlananisnsiaussanmms i

-sziumslddund wineda sz 1dBudeaeaveny (Hearing threshold) ez iams 145w
M mAdaoidean qninnama 500- 6000 Hz. e liifu 25 wdn

- seiumsTAauanas ianeds sediaums 188UV (Hearing threshold) ifoshnisnstnans
@5 umammAg o3 qnsinmd 500- 6000 Hz ndaiims Iduszaudonnnnd1 25 wdwa
Tumilanuiiniled 500 - 6000 Hz.

- sedumslRauiideathse ¥ wnuda Audiogram AaUnAfidunaet NIHL (G2au185uveaiis
Amaoseduns I8GuR 500 1000 2000 1Az 3000 Hz. wnnT125 diwa vieiunavssums 18
Uil 4000 1Az 6000 Hz. 1L 45 1F wiewnn szsudeannndt 25 wdua Tuaawila
arwiniladt 500 - 6000 He)

- rﬁ’ums?s’fﬁuffﬁﬂﬂnﬁ MDA noise-induced hearing loss Sy Audiogram fanwaziilu
Notch fiU310R21318 4000 Hz (3000-6000 Hz) nm:ms"lé’iﬁmmm;ﬁ 2 thaanasiiszduTndifos

(i - iumensasdansesaussanmms 188unaznsilana dninTsannnmsilsznoveiin

nazdunaden (Mi5lge T 2560) nsuarngulsn nsznsETUEY)

=
Nyazvyn

msauiums

szums Idguanas 21 510

o o oy
-izﬂﬂﬂ'livlﬂﬂu‘llﬁi)\‘i!ﬂﬁ§1i 53

sziums IdguiiAnng 4 510

1 Insamsoyindms Idou

2. faginsaitloaiudusdadunana Ao ﬁﬂiﬂﬂ}j‘uﬂ:ﬂﬁgﬂqﬁ
y Tagiinsaienyiiafim NRR fmnzauli
3.a529@00m00 17

1LdhTnsamseyinims 1dou

2. Fagunsaifleaiuduadadyana e ﬁﬂiﬂuwgua:ﬂz‘?ﬂqa
1 Tavfinsanidenyfiafide NRR fivmnzau i

35790 mmn 17

4. Noise dosimeter

1L Insamsoyindms Idou

2. aginsaitleaiudusdadunana Ao ﬁﬂiﬂummzﬂégﬂqﬁ
v Taviinsaienyiiafim NRR fmnzauli
3.a529@0a NN 11

4. Noise dosimeter

5.1‘?’3?1l?hﬂuﬁﬁWiﬂ\l'lﬂlguﬁﬂl«!i1u/g1ﬂﬂ1uﬂ1ﬂlﬂ31ﬂlﬂﬂwﬁﬂ

10. msasvanssamulen

winauiumsngmann 33 119

waming191nd 33 118 (Govag 100)

Nﬂﬂ'liﬁi']ilﬂf\ﬂulﬂm“{i’lghiz’;\i 013189 (%’DUE\@ 0)

. . ¢ 2 o &
Nﬁﬂ1iﬂi1ﬁﬂ§1ulﬂm%wﬂ!lwﬂﬂ 01919 (398az 0) AU




auyyanen ( Lung function test )

852

i

[

s
C

A5I95¥A t,t Muconic acid Tuifaenz molszifiumsduia Benzene
P

minnudisumsasnaiea 1 55 519

wamsnsIeglumaaing $1uan 55 51 (Gavaz 100.00)

wan13asaveglunwaiithsza 1o 0 310 (Fesaz 0)

wan13asIveg lunamnuuimg 0 18 (Fesaz 0) Aail

A3I93ZAV Lt Muconic acid halaeaz
wiosziiumsFuda Benzene
55
= 1l
0 =
=
I
20 I
=
) =
10 —
] o o
. =
nduind nduiIz AduTmd

A5995%4U Methylhippuric acid Tuifaany iosziiumsduifa Xylenes
winaudiiumsasnanua 1 55 519
\ PRIPO "
wamsasIveglunuaind $1u9u 55 510 (Fova 100.00)
wamsnzrveghunuaiithsz 31 S 0 510 Govaz 0)
. o . v o
Wamimiﬁag'lummmwuuw’vm 01319 (30882 0) AU
@ - L. 4 o
v Juazviy Methvihippuric acid tHUaa 11z
& = o
miedsziiumsauria Xylenes
60 55
50
40
30
20
10
o o
0
ndulod adushszTa AgurmmS
HIYIHG

ﬁWﬁﬂHﬂJmiﬁ’ﬁ FEAUAS Methylhippuric acid Tutlaaniz o0-1.5 g/g creatinine
(#3529 1IN ¥eda Methylhippuric acid Tuifaanz foond 1.1 mgL)

AATFIMENEIN TLVS'® and BEIS'® by ACGIHA® (2023)

asszaumssen (Mercury) Tuifaanz
minmudfumsasatanue s ss 11
pamsnsIveghunuaing §1uam 55 51 (Fevaz 100.00)
wamsasrveghunuaiithsz 33 S 0 510 Govaz 0)

wamsasIveglumasinuunnd 0 51w (ovay 0) fail

HINYLTA)

ﬂmwmmiﬁﬁ 5¥AVA ¢ muconic acid Tuilara17z 0-500 ug/g creatinine
(@399 1wy M0 Lt Muconic acid Tuilaeag ound10.031 me/L)

ANNATFINE1899IN TLVs ® and BEIs"® by ACGIHA® (2023)

7539526 O - Cresol Tutfaanz iedszfiumsdudla Toluene
2
wifnaudhiumsaseianue Sy 55 510
namiaztveglunmaing 19 55 510 (Geaz 100.00)
wansaidveglunaiithsz 3s $1au 0 510 (Fevaz 0)
s
wamsasdneglunaainuumng 0 510 (Fovaz 0) fail
A - oo
lﬂalli'&’lﬂllﬂ'ﬁaﬂﬂa Toluene
55
50
40
30
20
10
o o
[}
HNYN

mitoyanalill sedDa3 o0 - Cresol Tutlaaz 0.00-0.30 mg/g creatinine
(@329 1wy M08 0 - Cresol TunTaranz osndn 0.02 mgL)

AWIATFING1B991N TLVs"® and BEIs'® by ACGIHA® (2023)

as1aszdumsidsan (Mercury) Tuilaaa:
&0 55
—
S0 I
—
—
0 —
—
—
2 —
= —
—
- —
- 1]
—
. —
e | |
1 -
o [ | - ¥
nduilnd aduehszTa Adavm
HINYLYN

afienanalill seduansilsen (Mercury) Tuilaa1nz 20 ug/g creatinine
(@329 laiwy vianeds a151l50m (Mercury) Tuilamig wosni1 1.00 ug/L)

AMIATFIUEB991A TLVS"® and BEIS'® by ACGIHA® (2023)
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Departmen A-P1-OP Aumia Senior Operator
Fuiduon 3unaInmn 2550 o 12:05:00  Tidou 7320yA Wtoscape g Und
sz fRninduiluideatoaiun 16 y¥w  Tympanic membrane W19y
vaudulianfoioms il Timlaziwa W fiavs
2 Hfvasunnluy Tl Fuiiiinng nnge 17/2/2566
Right Ear Audiogram Left Ear Audiogram
R ear threshobds (dB) by frequency (Ha) | Significant th itz 134 Revise BL Right Ear RE ear thresholds (4) by frequency (Hr) Significant threshold shift > 1348 Revise BL Lent Ear
i s Srar osia
500 | 1600] 2000 | 3000 | 4000 | 6000 [ K000 | S00 | 10060 | 2000 | 3000 | 4000 | G000 | 8600 [N 1osH] Changs So0 | 1000 | 2000 | 3000 | 4000 | 6ot | sosa | So0 | 1000 | 2000 | 3060 | 4000 | e | s faose Change
e 1 srs fir| avg 1 sts | mre | wn
psowwed [ 10 15§ 15| 25 38 35| [ B 10 B b el | 25 10 20 15 15 45 25 ! B[ 162 B
2551 Rk 15 15 20 20 30 40 30| 5 0 15 5 5 5| -5[RBJf 23] w3 2531 sk 25 101520 20 55/ 20| 0| 0 -5/ 5 5|10 -5 183
2653 Rask 15 15 51015 48/35/ 5 0 0 -5 .10 10 0 wo | 50 impr | RB | Joss2 mak 35 1515 20 25 50 20(0 5 -5 5 10 5 -5 w0 | a3
2552 Rusk 10 0 10|10/ 15/ 15/ 0|0 -5 §|-5|-10'-20/-35 17 33 2553 Rak 10 10|10 10 10 15 i5|-15 0 -10 -5 -5 -30 -10 10.0 .7 Inp | RB
2354 Rusk 15 20 5|10)20/45(35| 5| 5| 0[-5/-5 100 na| -3 2584 Rusk 20 201515 25 50 0|-5 #0 -5 0 10 5§ -28 183 1T
254 Ruktke) | 20 25 10 20 25 45 010 10 5 5 0 10 -35 83| 33 pssemskiRer | 25 20 20 15 20 S5 0| 0|10 0 0 5|10 -28 183 17
2555 Ruk 10 20 5 5 /20 50 25|/ 0 S5 | 0 -0 -5 15 -10|RB}| 0o | -s50 Impr | RB | J2sss mask 20 20 (15 1020 5 20/-5 10 -5 -5 5|5 -5 15.0 1.2
2556 Rusk 20 25 15 20 25 45 25010 10 10 5 | 0 10 -10 200 5.0 2536 Rusk 20 20 | 1520 25|50 30|-5 0 -5 5 10|58 200 i3
2557 Rusk 20 35 15 20 25 S0 25010 20 o) s |05 -10 RB|| zo00 &0 2557 Rusk 20 1S[{15/15/20(50/25]|+5| & |5/ 0| 8|5 9 16.7 00
2558 Rusk 25 20 15,15 25 60 0|15 5 10 0 o0 25 -3s|RBJ wa| 33 2553 Rk 25 20 |15 /20 25 55 0|0 |10 -5 5 10|10 -2§ w0 | 33
2559 Rk 25 351515 25 45 20[45 20 10 0 0 10 -15|RBJ w3 [ 33 2539 Husk 25 25|15 2035 65 15| 0 IS -5 5 20 20 -10[RBJ| 23| a7
2560 Rk 15,40 2015 30 50 20| 5|25 15 0|5 15 -15[RB|f 217 | 62 2560 Rk 25 25|15 15 20 50 15| 0 15 -5 0 5 5 -10/RB|l 67| 0o
251 sk 253515 20 25 60 25|15 20 10 s 0 25 -10|RBJl 200 | so 2561 sk 25120 15,20/ 20/50/20| 0| 10|-5/5|5]|5) -5 83|17
2562 Rusk 202525 20 20 60 20|10 10 20 5 -5 25 -15|RBj| 217 2562 Rk 25 25|25 25 20 55 15| 0 18 5 10, 5 10 -10[RB| 23| e
1562 Rk 25|25 4015 25 50 25|15 10 35 0 0 15 -10|RB| 267 RB | 2562 mak 25 25 20 15 15 50 25| 0 15 o0 0 0|5 0| RB) 67
2564 Risk 303525 15 10 65 35|20 20 20 0 -15 30 o0 |RB| 167 2564 Ruk 30 3020 20 20 65 25|5 20 0 5 5 20 o |RB| 200
2565 Risk 20 35|20 25 35 60 45(10 20 15 10 10 25 10 |RB|f 267 RB | [ases me 30 3025 25 35,85 20(5 20 5 10 20 10 -5[RBJ 23 i RB
2566 Rusk 30 3520 25 35 60 3020 20 15 10 10 25 -5 |RB| 2 RB | Jrsos wat 35 40 |25 25 30 45 25|10 30 5 10 15 o o |RB|| 26 578 RB
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1 Recordable Injury Case
1.1 Lost time 0 0 0 0 0 0 0
1.2 Restricted Work 0 0 0 0 0 0 0

1.3 Medical Treatment 0 0 0 0 0 0 0
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- sgauiildSunansemuuiunans IfAzuuu 2 AT

- syiviildsunansenutios Tinzuuu 1 AZUUY

msulanansuuRdsvesmLAniuieaiusysunansenuT azshasuuumuAniui
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(n=87) ) ) fawela"
N30 laimsw (s.D.)
1. funsdinw 87(100.0) | 0(0.0) 397 0618 un
2. fugunn guounifouasivn 84 (96.6) 3(3.4) 3.88 0.524 an
3. fumudusyiii 84.(96.6) 3(3.4) 388 0.589 un
4. $nudauandey 84 (96.6) 3(34) 374 0.583 1
5. fuiAsugha 83 (95.9) 4 (4.6) 3.77 0.831 N
6. sumsdeasuazainsnnuduius | 84 (96.6) 3(3.9) 3.99 0.549 N
Uy

5. anuiawslademasiusvesndguuion i
Tnavea \nilnea 80.23 4.01 0470 un

. P a o v o o o P ]
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assdl 3.3-1

audaiuvesngumisscwiiieadauneatunisiuidayaussnduiiusuadasnis

e ... .. - ... - @

nsaniiuns LABNSIU laivensy
(n=44) i | Sewaz | dwau | Sevar
1. msudsraslimsvasi nsdinsdendrgiensden | 36 818 8 182
trgslvgivalssen
2. MadeuunugnduveInguUITn g 33 75.0 11 25.0
3. wiilisuidndudemauarisnsudamgviededfesdeude | 27 614 17 386
NFUUIEN
. wilimsuieatuilovedumulasaiouardunionves | 31 705 13 295
NUUTEN
5. ﬁ?agamiﬂisma’uﬁuﬂﬂiqmsw?aﬁaﬂiiuLﬁaa’aﬂmmﬂfjuu%m 36 81.8 8 18.2

assdl 3.3-2

- I o4
ﬁ1'1unmﬁwamauwmmuwmm'ﬁm

igniunisiudsunsrunmsaniiufanssuiieyuyuuazdayvasnguuieng

nsanfiuns N liinsu
(n=44) s | $ewar | $wwau | Jevas

Iassmsvaenguusen Wil Inavea wiinea
fumsAnwuaziauevy
1. Tnssmseegnituilunm (START UP RAYONG 17 38.6 27 614
CHEPTER_Season 2)
2. lassmsuuzinanganiyuazinin 15 34.1 29 65.9
3. TnssnsrudiSouditussusitutiu (fsen) 22 50.0 22 50.0
4. Aanssutuin saiulsadsunagay 30 68.2 14 318
fununwiia
5. lasan1s Wellness Center ‘ 14 ‘ 31.8 ‘ 30 ‘ 68.2
6. Inssnsdaiaiugunmigeeny (swam luafiu ) ‘ 20 ‘ 45.5 ‘ 24 [ 54.5
Fwdanadoy
7. fansswvhanuagonmemnsuiunguussu 35 79.5 9 20.5
8. Tassmsituth a¥rauvidedoud Favuousitu 29 659 15 34.1
9. Tﬂsamiﬁw_{ﬂw*ﬂmﬁwuamv{u 23 523 21 ar7
10. Insimsianeinnguussus 25 56.8 19 432
11. Tassns8guenanniviu 1 250 33 75.0
12. fanssuvhenuavenaievn ICC Day 21 477 23 523
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nsAniuns ‘ N3 | linsu
v ~
13. Inssmsdaiaiuednuazselive sty ‘ 31 ‘ 705 | 13 ‘ 29.5
14, Tessmsfanmsidesynsalunenla ‘ 28 ‘ 63.6 | 16 ‘ 364
funsdemsairsanudila
15. Aansaudntiou GC 30 | 682 14 | 318
16, Uspquanszvhauyssanunulidinm duduandeundu 6C | 25 56.8 19 43.2
17. msdeansivguunsiidesiguasdouugniu 29 65.9 15 30.1
Funsafisnnuduius uasaiudyuianssuyuey
18. aqﬁvuﬁwuﬂx/ﬁawwu 31 705 13 29.5
19. 700 YReYIUNAEAINTIUSHINGD WU Vs Y 39 88.6 5 114
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N nsiuf | Andeawu .
fanssuvaslasins e, Anady TTAUAY
(RMUNIUATBE1Y/5088E) _ UNFIY L
(n=44) ) X) Hanala”
751U lainsu (s.D)

1. dhumsdnwm 41(93.2) 3(6.8) 4.00 0.707 1N

2. fugunn guowdfouasiivn 41(93.2) 3(6.8) 3.95 0.740 n

3. sumnudueyii 40 (90.9) 409.1) 388 0.853 un

4. fdandon 40 (90.9) 4(9.1) 3.95 0.714 wn

5. MUATHHY 41(93.2) 3(6.8) 3.90 0.664 un

6. frumsfeasuaradnennuduius | a1(93.2) 3(6.8) 3.98 0.724 N

g

wnewe: inusinsuissiuanufimelandosederdu 5 swiu dil 4.50< X < 5.00 Asuu mineils seduanniian,

350 < X < 4.50 Aziuu maneiia sedunn, 2.50 < X < 3.50 Aziu maneiia seAuliunans, 1.50< X < 2.50 Asuuy

e seuliey, 1.00 < X < 1.50 Aviuu el seiuliouiian

a519ii 3.3-4
awAnfiuvesngumisenuiadauietudviinnuiiselavesyuvulasasUsanguustus

. Anufia . .| Andeauu | szdu
nsdnduns Aady .
nala _ wAsg | A2
(n=a2) ., ® Y
(Sowaz) (s.D.) wola
1. ussdnsiiliinuiuasussloviredinu 82.27 4.11 0618 nn
2. awiiawelasionmdnualesdnslaesiu 84.09 4.20 0553 [N
3. anwiimelademsdudusuianssunasuduius | 8091 4.05 0.680 N
VBINAUUTEN
4. anuitawelasenisufjiRnaminsnisuagszuuns | 8136 4.07 0.625 n
Auannulasadovainguuivny
5. aufiawelasionsdniunuveainguuitng 83.64 4.18 0.657 nn

wnewe: “inavinsudssziuauiionelaadosededu 5 suiu fil 4.50< X < 5.00 Azuug vaneils seiuinn
figm, 3.50 < X < 4.50 Aviuu vaeils syauann, 2.50 < X < 3.50 Aziuu vaneiis seRuuiunan, 150< X < 2.50

AzuuL e syiutios, 1.00 < X < 1.50 aAzuun et seiuilosiign
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dwiumuideiiudasnnsmsuazszuunisquanulaendevedlasaimswuirfaudesiilussdu

1N (X=4.13,5.D.=0.657)
dauit 3 foyanisdafansauiioyuvunazdeny

- msfuifeyanssvuduiusvedaninmsannsnagulafnised 3.4-1 Tnewudn
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fnouuuvasunudiunnniufeyanisuszrduiusanguirgueu/nssunsguey (Sovay 33.2)
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audaiuvasnguituiisaulwuazngulszuaieafunisiuideyausznduiusvasiasinns

nsANiiunTg ABNTIU livensu
(n=179) S1uau | Sewaz | drwau | Sewaz
1. nsudsgnanslimsvasmd nsdinnsdentigmientsden | 160 89.4 19 10.6
thyslvgradsenu
2. MdeuunuanidureanguuItnT 136 76.0 43 24.0
3, L\'-J"J'L«ZwﬂuLﬁadﬁuﬂaawwanaz?ﬁman"amr’w?aﬁaﬁmﬁaum’a 134 749 a5 25.1
NFUUIENY
a. widldmsuietuulevisfuanutaenfoasiaandomes | 147 821 32 179
NEUUIENT
5. ‘ﬁagamsﬂiwwa"uﬁuﬁmﬂmw%aﬁ'-Jnismﬁaa"mmaana"uu%\s"m 164 916 15 8.4
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msaniunig 31U lainsu
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Tnssmsvesnguuien il Inavea wiiaea
fumsfinwuasiaue1IYY
1. Tassmsanegnituiiuam (START UP RAYONG 51 285 128 | 715
CHEPTER_Season 2)
2. lasansuusinansansiyuarIvan 64 358 115 64.2
3. TassmsmudiSoudiiussasitudhy (dheon) 77 43.0 102 57.0
4. Aonssuiwdin SaiulsaSouuasyuuu 104 58.1 75 419
fununwliin
5. 1As3ams Wellness Center ‘ 36 [ 20.1 | 143 ‘ 79.9
6. lnssmsdaieSagunggeeny (smanluniu ) ‘ 51 ‘ 285 | 128 ‘ 71.5
AIUEIINADY
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1. funsdng 171(955) | 8(4.5) 4.12 0.555 nn

2. fnuguam guenilouasfivn 160 (89.4) | 19(10.6) | 4.06 0.637 nn

3. frumnuduegia 156 (87.2) | 23(128) | 4.03 0.662 nn

4. fdanandon 168 (93.9) | 11(6.1) 4.09 0.664 un

5. fuAsugng 161(89.9) | 18(10.1) 4.16 0.599 n

6. fumsdomsuazadisanuduiius | 171955 | 8(a5) 4.15 0.614 wn

gy

nsAniiuns NI liinsu
8. Tassmsitut a$rauvdaFous Snuousdibu 100 | 559 79 44.1
9. Tnssmsituyiinmeiaumeasiiy 91 50.8 88 49.2
10. Insimsianeinnguuszus 89 49.7 90 50.3
11. Tassmsdguiionannluy 34 19.0 145 81.0
12. fanssuvhenuavanaieva ICC Day 79 44.1 100 | 559
Fuifisugia
13. Iasimsduauor@nuazseliivesyumu ‘ 78 ‘ 43.6 ‘ 101 l 56.4
14. Tassnsiimnmsidosnaalunanla ‘ 89 ‘ 9.7 ‘ 90 ‘ 503
Frumsdemsatrsanudile
15. fanssudatinu GC 114 | 637 65 363
16, Usvapanishoussanunulicine dwdwoedesnds oc | 79 44.1 100 55.9
17. msAeansiugmunsiidensuasdonusugnidu 92 514 87 48.6
fhumsafreausuiug wazauayuianssuyuyy
18, asftuitvuus/donmga 130 | 726 | a9 | o274
19, T3] VoIgImUMAAINTIIU ST WU vy uUY 152 85.4 26 14.6

ULFNU AN NUAINSIUR NUABENTEN nuum;ﬂnvtmu W

- msdafanssrionisdisufanssuvedasmsgreuwuuaeuniuduanszydn
eflmaniauay/vielomaiiay (Fevaz 41.3) sesawnynd (Fovay 28.5) uagliwla (Govar 11.7)
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BW = Body Weight, V = Visceral fat, M = Muscle ‘ “

R Qf‘“ Wellness Exchange
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' Total Calories burned = 431,013 kcal. |

U

ARO Summer Workout

1D Name Indicator |Location| Total Calories 1D Name Indicator |Location| Total Calories
26001413 A-P1-OP | AROL 138236 26001441 Q-SH-CM | ARO1 27739
| 26001436 | A-P1-OP AROL 91677 26001221 A-P1-OP AROL 27020
26001138 APL-OP | ARO1 87407 26001359 A-MN-MP__| AROL 26911
[ G L ARon pleat 26001091 APL-OP | AROL 25800
2T APl || Ao S 26001201 A-PL-OP | AROL 25300
[SEEEEE S S 22850 26000437 T-TAWM | ARO1 23392
26001249 Gy || ARON s 26004927 A-P1-OP | AROL 22959
e APLOP | AROL 44898 26001330 A-PL-OP | AROL 22451
200807 APLOP | AROL ST 26001182 A-PLOP | AROL 19690
% :Eigg i:gi ::2‘1‘2 98011129 Q-SH-CM AROL 18675
26001527 AP1-OP | ARO1 40613 80657081 QAL AROL 17040
[ eooriar | oAl | aror 10298 20004517 Q-SH-AL ARO1L 16585
26001467 A-P1-OP ARO1 37690 26006193 A-MN-CS AROL 15686
m IR G pp— 26002413 A-P1-OP ARO1 15303
26002468 A-P1-OP ARO1L 35250 e BePReelp ARG LD
26005279 APLOP | AROL 35158 AT G ST RO 200
98002550 A-MN-AL | AROL 34892 S QrdiOn || AROI Coca
26001171 AMN-MP_ | AROL 33323 2ahuzal) Q-SH:A1 | AROL 11993
26001315 AP1-OP | AROL 33006 26004873 A-MN-MP__ | AROL 11867
26002479 A-P1-OP ARO1 31629 26001125 A-MN-MP__| ARO1 11169
26001192 A-P1-OP AROL 31311 98002670 Q-SH-A1 ARO1 10999
26001155 AP1-OP | AROL 29934 30537565 T-TA-EX AROL 10749
26001424 A-P1-OP ARO1 29917 98008630 Q-SH-CM ARO1 10204
26001101 A-MN AROL 29471 98000138 Q-SH-CM | ARO1 10089
26001158 APL1-OP__| AROL 27824 6002209 AMN-CS | ARO1 10080

RW Wellness Exchange suanisavmw 2023
ARO Winter Run 2023
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. Total Calories Burned = 636,023 kcal. |
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