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INDORAMA

CSR
Year 2022
January to June

Human Resources Department 1

CSR on January, 2022 VINQ@EAMAS

On January 19, 2022, the calendar donation was made for
the blind.@ Foundation for the Blind in Thailand under the
royal patronage

"

@

On January 28, 2022 Support electrical appliance
@ Rayong Provincial Industrial Office

Human Resources Department 2
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CSR on January, 2022 !NDNQ@AMAS

On January 28, 2022

Supporting the merit-making Khaw Lam event,
Moo 3

"

On January 28, 2022
Supporting the merit-making
Khaw Lam event, Moo 4

Human Resources Department

CSR on February, 2022 !NQ @’EAMAS

On February 4, 2022, join the

activities to make merit at Khao
Lam, Moo 3

On February 9,
2022, join the
activities to make
merit at Khao Lam,
Moo 4

@

Human Resources Department 4
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CSR on February, 2022 !NDNQ@AMAS

On February 9, 2022, join for make a dining table for
students of Nikhom 5 School, Village Moo 4

Human Resources Department 5
CSR on March, 2022 !NQ@@4M4

On March 03, 2022 Annual activities at
Chak Phak Kud Temple

On March 14, 2022 Support Lunch
and beverage for volunteer the
project disease free animals, Safe
people @Mool , Moo2

@

Human Resources Department 6
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CSR on March, 2022 [NDN@@AMAS

On March 15, 2022 Support Lunch and
beverage for volunteer the project disease
free animals, Safe people @Moo03

)

beverage for volunteer the project
disease free animals, Safe people
@Moo4

On March 16 , 2022 Support Lunch and '

Human Resources Department

CSR on March, 2022 !NQ@@4M4

On March 17, 2022 Support Lunch and
beverage for volunteer the project
disease free animals, Safe people
@Moo5

On March 18, 2022 Support Lunch and
beverage for volunteer the project
disease free animals, Safe people
@Moo6

@

Human Resources Department
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CSR on March, 2022 [NDN@@AMAS

On Mar 13, 2022, Support rice for people in the
community, Moo 4 by give with leader community

On Mar 24, 2022, Provide rice for people in the
community, Moo 4

Human Resources Department 9
CSR on April, 2022 !NQ@@4M4

On April 12,2022 support
drinking water for police
man checkpoint on 36th
Road. (Songkran Holiday)

On April 12, 2022 support

food and drinking water at

the Sub district «
Administrative Organization
check point.

Human Resources Department 10
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CSR on April, 2022 [NQ@@AMAS

On April 19, 2022, Join activity
the Songkran festival watering
ceremony @Map Kha
Community

On April 19, 2022, Join activity
the Provide scholarships to
well-educated students
@Map Kha Community

On April 12, 2022, Support
gasoline for Siam foundation

Human Resources Department

CSR on March, 2022 !NQ@@4M4

1

On May 3, 2022, Donate
drinking waters , dry food ,
other to help infected patients
COVID-19 for Nikompattana
Subdistrict Administrative
Organization.

On May 3, 2022 Support altar
@ Nikompattana School

@

Human Resources Department 12
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CSR on February, 2022 !NDNQ@AMAS

On June 15, 2022, Open house
Indorama Petrochem Limited

Human Resources Department 13
CSR on March, 2022 !NQ@@4M4

8th International Day Of Yoga

On June 19, 2022, Join activity
‘ @ Banchang, Rayong

On June 29, 2022 Support waters
and Lunch for Contest
Outstanding Community

@

Human Resources Department 14
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16 Pressure Gauge D4x172 ASHCROFT 3 25.0
17 Temperature Gauge D4x1/2 LABOM 1

22 amathsdingunsalszuuviefamsamnamalulssay

oY ANINAUAdEY

i yilagunsal (il iwleamnenste . .
®7) @any)
1 Gas Skid 4 1 25.0
2 Safety Relief Valve 3/4x1 1 25.0
3 Ball Valve 2 1 25.0
4 Ball Valve 2 2 250
5 Safety Relief Valve 1/2x1 2 250
6 Safety Relief Valve 11/2x3 1 25.0
7 Regulator 2 1 25.0
8  Ball Valve 2 BOHMER 1 52
9  Ball Valve 1 ARITA 1 52
10 Globe Valve 172 1 52
11 Pressure Gauge D4x1/2 WIKA 1 52
12 Ball Valve 12 KITZ 1 52
13 Automatic Valve 2 1 52
14 Ball Valve 4 BOHMER 2 52
15 Safety Relief Valve 1x2 1 52

$u idou T fvhmsnaaeunazasasaey 24 wopdmen 2564 Ju e T Mhasmadeuiazaitimey 24 Weednow 2564



85451H2
Rectangle

85451H2
Rectangle


13 levida Bufinstu $18
28/165-166 Wit 4 %.uda3mnz-thninda 34 0.08eTmne .uneamn o.ahninda 0.y 11120
Tisfin 02-573-9425-8 Tnaes 02-573-9429
A 9 3/ o a
silmsmareunazasIeaeuiedeelueyanaraRliM¥sssuAves

w31 dulasun Yasan Sva s @)

7lTsaam gilamilnouguie
UnnudunewdrgUnssilfuanus siu FUnwdunsisanengilnsahlFuaaus iy
;1] Volume Meter ﬁﬂ Volume Meter
V) oo P
Yusdoud fivhnsmazeu nazasieaen : 24 WHAINEU 2564

1 ler3a Sufinsiu 1l
28/165-166 it 4 w.udeimuz-thninta 34 .udeianes Ao o.0hniage o.uum 11120
Tnsfwn 02-573-9425-8 Tnaans 02-573-9429
4 i L o a
FimsnaaeuuazasIsaeuriedeslueyananenilifssssmives

13t dulasn Wasiay 180 a1 2)

JimsnanouLAzAdoUTaIAIY NG JUnINATeLIRzATNAELAI WA Y NG
do d

simmaneuRsAsToVanURlY NG gimsnerouazas e 1§ NG

pilmanaceumazasvrouanile NG sunsnateunzaswteutIU1F NG

Fudou 1l Mimsnazeu uazasivaoy : 24 wgAdmeu 2564



85451H2
Rectangle

85451H2
Rectangle


W3t levda Bufimsu 1¥a 113 1ouida Bufimsdu 1da

28/165-166 njit 4 e Tmmz-ahninda 34 0.0z a.uwema e.ahnnda s 11120 28/165-166 Myt 4 wudeTaniz-hninda 34 o.ufedaue a.utnma o.1handa s 1120
Tnsfiwnd 02-573-9425-8 Tnsars 02-573-9429 Trsfi 02-573-9425-8 Tnsana 02-573-9429
FUmsmageunazasIveey JarnunnnehrsssuyIA (UTM) gldhumiansasnmeuiaanumnieiiasssunad (UTM)
13 8ulasn Masiau Srfa mn @) 13t aulasn Vasau sk 1 @)
jimInageuianumin jumIveameuianmu gilfumiedi 1 qildumiadi 2
v " o 1od o v

silmsnaaeutanaumun jimmareuianimmun gildwmiain 3 guldwmiaii 4
gumsnaaeufaniumin Uminagevianmn Fudwmish 5 :ﬂoi‘umﬂa"fu 6

Fuiflon A Mhmsnaaey tasasagey : 24 WOATNIOU 2564 Fu o i msnaaey maznsamey - 24 NATNIOU 2564



85451H2
Rectangle

85451H2
Rectangle


130 Tew3a Srfimadu $1in

28/165-166 Mt 4 w.udeTanz-ahninda 34 a.udeimues aunvaan oahninda s 11120

nafinil 02-573-9425-8 Tmzenns 02-573-9429
FldumsismsnsaameuTannamumieMasssuwiA (UTM)

135 sulasun Pasnu 1fa mn @)

gildumiadi 7
v oA a
T ieu fivhmsnagey naznsrvmey : 24 WORBNBU 2564
fnaoeviarasIemey Tl 24 wgadmeu 2564
(otU 8958 )
ginngmsnareunssuds liianoan iy sedu 2
AmugunmaneuuaznsIvaey Fufi 24 woASmou 2564

anegadan] mannguena) @n.1043

Annieny

it lmdanT wil. ladelo
aan'luaqrw?ﬁirﬂﬁﬁaudmﬁ
Rt lodn Bty i
16%aqmmﬂmatﬁﬁvﬁmnﬁuﬂuuqu
il odad/¢o
FudSi oo Feran  kede TN od Faren  leded

LA

1047l 2.5%.%.0 - cosreeen a0u/1e/e
naugIiewday

Tuusesiftitidouansin vid louin Buiadu drin drdnaudegien be/eve
avo Wil o spoudeinnz-Uiniodn e nuuudeiuue fuauanam suneuninde Sewtmumgd

HlUswdd amooo
Wuimnim snpuanuAlEfe Yreiant o wan ugsie
wiau l1ﬁ4 n’|!€uw¢ BALUY UaEN1700 JAMnImegevua U A

oo UsEnm m Suit o WgARMDU W A, bddo

Wi 00 deu Mureu wa. oaoe
Tloui ull W iou funwu wa bene

Fmnaedsnadnngnisims Invismnsunu
dinnsnssermiuisnnmaiandanu UfiRnsun
obuRnagIRTRdIY

NITUNITIANT


85451H2
Rectangle

85451H2
Rectangle

85451H2
Rectangle


finuocos/ Wl o & - NFUGININANI
gudlauuosinoumdng 0101350 T ex
@&¢/lo OUUINTIATIER Lumandng
NTWVN @oxoo

lj(,"j nNNIAY  béds

< o = o o <
dee  maveudluAsunladimnsmaasuuasasivseuaauilliinesssnd Usnanil o
leuin Buiinsdu S (rsdlvaiiugdungmanaasunisdiBlihhaedamay

Fou nasunsgdanisuieh leuse Buiiinsdu drin

v

$1989 @, wlsdorem laudn Buiinsdu e IWSmideaeil lovsa e NSNYIAN
odd
o, ilodou3on lavin uinsiu $1dn Wimisdeiei lovin aviuil o nINGIAY
odds
amiiedeflinei o uas o oI lous i SieuUszasdvetu
sisudngnimegeunssuishivharsanmiu o 718 fia WLsU 995AM Uas
wednns sens thu
naugsAandsa ldfansane gnaunsBuveuiluwAeuwarimnsvadeu
uazasIvdeUaNUAlR wossHYR Ussimil ngmsvaasunsindthiviateanm
WL 5EAU ) 991U b 518 Aernesun wazweTws vans1y veeU3Em lause ufitnsdu
$1in Beusemlaluiuseath AesTnR Uszamil o uda Using
ugsun BsEM UnzIEInWS lguauiAuazquidigndeaniuuszniansugsnawdeay
Hoa mstunsidoviann uay uius aYAsI WA, 9
wivgeuld  wesun o i AEBUL 998D i
gugnisnage WWANMAN TEAU o vaIImNsNAdRLLATATIRABUANUAT e
5T

a wa a

TumsufiiauresuisinuivinisiumsnadeunasasindeussioUfin
\ a 19 o X P
i wlyveaszmiensugsiandsiu i5es mstunsieuieansesnuuy uaznisoen
o o a = wa o
1 AINTNAADULAZATINABY AsTUR o NOAINBY WA, bedo wagliujifmudadmun
8

@ o <
Jasunudiallsansu

FYouamAMIULe

gennensanvuRnuImAliawd

AT UL LNATANS 19U YfiRmensuny eudinsugsiandanu

3. 0 acex doca - b
3813 0 MeRex Coce



85451H2
Rectangle

85451H2
Rectangle


moildfasssund

Design Code
Straight Pipe

Design Formula

where

Working Pressure

Ttem
Size

FENIAUANUNUINGA 1TTIIUNIA

(Calculation Sheet of Pipe Wall Thickness)

3 Sulasun Wasay i a2
vl 459 mifl 4 auumanademe 36
sSnaiiniann sunafimiann Simiaszve

ASME B31.3-2014 Process Piping

Chapter II : Design

t w + c ; Internal Pressure Design Thickness Calculated
2(SEW+PY)
D outside diameter of pipe ; inch,
E quality factor from Table A-1A or A-1B 1.00 Steel Pipe Seamless API 5L Grade B
P internal design gage pressure 500 PST
S stress value for material from Table A-1 20000 PSI, Steel Pipe API 5L Grade B
w weld joint strength reduction factor para, 302.3.5(e) 1.00
Y coefficient from Table 304.1.1 0.40
c sum of mechanical allowances ; inch. 0.02
pressure design thickness
362.594 PSI (25.0 Bar)
Steel Pipe Seam!| API5L Grade B

Caleulation Thickness for Piping

Pipe Qutside Diameter Caleulated Thickness
Remarks
(Inch) (mm.) (Inch) (mm.)
4.500 1143 0.0757 19226

CLIENT

PROJECT

FBWNUNIATIVIAANUINNEMATITHIIR

ULTRASONIC THICKNESS MEASUREMRNT REPORT

i SuTarn Ylasiny $1ch amn 2)

o o
1AUN 45/9 MY 4 AUUNIHAITIE 36

Anmiinniann sunelinuvian dimdaszues

INSPECTION PROCEDURE

MATERIAL

MODEL/SERIAL NO

PROBE

CAL. BROCK $/N

CALIBRATION RANGE

CALIBRATION TIME

TECHNIQUE

COUPLANT TYPE
Gas Pipeline Grade

Design Pressure

Maximum Operating Pressure

Size
ITEM
TML

1 DRAWING

1 Straight
i Straight
jits Straight
2 DRAWING
1 Straight
i} Straight
m Straight
3 DRAWING
1 Straight
i Straight
m Straight
4 DRAWING
1 Straight
] Straight
jiid Straight

NOTE : 1.NPS=Nominal Piping Size

NPS

4
4
4

NG PIPING INSPECTION
UTM 001 REV.0
API 5L Grade B
MMX-6/62982
[J SINGLE CRYSTAL
HYBID 58002
MIN 3 mm. MAX 35 mm.

B tmitiat cal O  2calchek O

m] ZERQ TO ECHO (Without Coating) ] ECHO TO ECHO (Thru Coating)
GEL MT,L TESTED TEMP(°C)
API 5L SCH.40 NOTE:

500 Psig Nom-T = Nominal Thickness
362.594 PS1(25.0 Bar) Re-T = Retirement Wall Thickness
4 inch
Nom-T Re-T Current Thickness (mm)
SCH
(mm.) (mm.) 1 2 3 4 5 6 7 8
40 6.02 19226 594 6.17 6.17 5.97
40 6.02 19226 598 6.79 6.45 5.48
40 6.02 19226 5.79 6.74 6.50 5.99
40 6.02 19226 6.12 6.35 6.38 5.74
40 602 19226 6.06 6.52 649 633
40 602 19226 559 6.51 6.10 6.38
40 602 19226 6.72 6.39 6.12 592
40 6.02 19226 6.60 6.34 6.53 6.01
40 6.02 19226 6.60 6.60 6.55 6.01
40 6.02 19226 642 6.80 5.90 6.56
40 6.02 19226 534 6.62 5.66 6.57
40 6.02 19226 6.64 593 5.60 6.58

2.TML= Thickness Measurement Locations

O TwmN CcRYSTAL

3.Cal. Check O

TEST DATE

PAGE

ACCEPTANCE CRITERIA

ITEM DESCRIPTION

DRAWING

FREQUENCY(MHZ)

MT,L VEL{in/jsec)

CALBLOCK TEMP.(C)

4.Cal. Check

24 nefiniou 2564

1/2
API570,API574
NG PIPELINE
N/A

5MHZ

0.233

AMBIENT

AMBIENT

Min-T
(mm.)

Remark

594 Accepted.
548 Accepted.
579 Accepted.

574 Accepted.

6.06 Accepted.
5.59 Accepted.
592 Accepted.

601  Accepted.
6.01  Accepted.

590  Accepted.
5.66 Accepted.
5.60 Accepted.
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FNUNTATIVIANNURINNOMATITHINA

ULTRASONIC THICKNESS MEASUREMRNT REPORT

CLIENT it 8uTasun Yasiay $1ia w11 (2) TEST DATE 24 Waenoy 2564
107 45/9 Wi 4 ouuMmanAINEL 36

suaiinuiann Sunefimmian Smiaszues

PROJECT NG PIPING INSPECTION PAGE 22
INSPECTION PROCEDURE  UTM 001 REV.0 ACCEPTANCE CRITERIA APISTO,APIS74
MATERIAL APLSL Grade B ITEM DESCRIPTION NG PIPELINE
MODEL/SERIAL NO MMX-6/62982 DRAWING N/A
PROBE ] SINGLE CRYSTAL [0 TwiNCcrYSTAL FREQUENCY(MHZ) 5MHZ
CAL. BROCK SN HYBID 58002 MT,L VEL(in/usec) 0233 AS E CO e S g,
CALIBRATION RANGE MIN 3 mm MAX 35 mm CALBLOCK TEMP.(C) AMBIENT
CALIBRATION TIME M Lvitial Cal. O 2.cCal Cheek O 3.cal Check O 4Cat Check
TECHNIQUE OO zBROTO ECHO (Without Coating) ] ECHO TO ECHO (Thru Coating)
COUPLANT TYPE GEL MT,L TESTED TEMP(C) AMBIENT
Gas Pipeline Grade APL 51 SCH.40 NOTE:
Design Pressure 500 Psig Nom-T = Nominal Thickness
Maximum Operating Pressure 362.594 PSI (25.0 Bar) Re-T = Retirement Wall Thickness
Size 4 inch
ITEM NPS§ Nom-T ReT Current Thickness (mm) Mio-T
TML SCH Remark
NO. (1] (mm.) (mm,) 1 2 3 4 5 6 1 8 9 (mm,)
5 DRAWING
1 Elbow 90° 4 40 602 19226 565 619 657 565 Accepted.
it Elbow 90° 4 40 602 19226 605 610 567 567  Accepted.
m Elbow 90° 4 40 602 19226 651 621 552 552 Acoepied.
6 DRAWING
1 Elbow 90° 4 40 602 19226 622 633 681 622 Acoepted.
i Elbow 90° 4 40 602 19226 619 642 688 619 Acvepted.
m Elbow 90 4 40 602 19226 633 654 654 633 Acoepted.
7 DRAWING
1 Straight 4 40 602 19226 539 531 530 5.27 527 Accepted.
] Straight 4 40 602 1926 531 5.88 534 5.83 531 Accepled.
i Straight 4 40 602 1926 532 5.89 532 5.55 532 Acospted.

AN INTERNAT ONAL PIP NG CODE®

NOTE : 1.NPS=Nominal Piping Size 2.TML= Thickness Measurement Locations

If Retirement Wall Thickness (mm) <Minimum Current Thickness (mm) = Accepted

Copyright © 2015 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.
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ASME B31.3-2014

may be mitigated through additional supports, braces,
or other means without requiring an increased wall
thickness. Particular consideration should be given to
the mechanical strength of small pipe connections to
piping or equipment.

PART 2
PRESSURE DESIGN OF PIPING COMPONENTS

303 GENERAL

Components manufactured in accordance with stan-
dards listed in Table 326.1 shall be considered suitable
for use at pressure—temperature ratings in accordance
with para. 302.2.1 or para. 302.2.2, as applicable. The
rules in para. 304 are intended for pressure design of
components not covered in Table 326.1, but may be used
for a special or more-rigorous design of such compo-
nents, or to satisfy requirements of para. 302.2.2. Designs
shall be checked for adequacy of mechanical strength
as described in para. 302.5.

304 PRESSURE DESIGN OF COMPONENTS
304.1 Straight Pipe

304.1.1 General
(a) The required thickness of straight sections of pipe
shall be determined in accordance with eq. (2)

ty=ttc 3}

The minimum thickness, T, for the pipe selected, con-
sidering manufacturer’s minus tolerance, shall be not
less than f,,.

(b) The following nomenclature is used in the equa-
tions for pressure design of straight pipe:

¢ = sum of the mechanical allowances (thread or
groove depth) plus corrosion and erosion
allowances. For threaded components, the
nominal thread depth (dimension & of
ASME B1.20.1, or equivalent) shall apply. For
machined surfaces or grooves where the toler-
ance is not specified, the tolerance shall be
assumed to be 0.5 mm (0.02 in.) in addition to
the specified depth of the cut.

D = outside diameter of pipe as listed in tables of

standards or specifications or as measured

d = inside diameter of pipe. For pressure design
calculation, the inside diameter of the pipe is
the maximum value allowable under the pur-
chase specification.

= quality factor from Table A-1A or A-1B

internal design gage pressure

stress value for matetial from Table A-1

= pipe wall thickness (measured or minimum in
accordance with the purchase specification)

N wngm
I

20

t = pressure design thickness, as calculated in
accordance with para. 304.1.2 for internal pres-
sure or as determined in accordance with
para. 304.1.3 for external pressure

tn = minimum required thickness, including
mechanical, corrosion, and erosion allowances

W = weld joint strength reduction factor in accor-
dance with para. 302.3.5(e)

Y = coefficient from Table 304.1.1, valid for £ < D /6
and for materials shown. The value of Y may
be interpolated for intermediate temperatures.
Fort=D/6,

d+2

D+d+2

304.1.2 Straight Pipe Under Internal Pressure

(@) For t <D /6, the internal pressure design thickness

for straight pipe shall be not less than that calculated
in accordance with either eq. (3a) or eq. (3b)

_ PD
" 2(SEW + PY)

P{d +2c)
2[SEW - P(1 - Y)]

Y =

t (3a)

t= (3b)

(b) For t 2 D/6 or for P/SE > 0.385, calculation of
pressure design thickness for straight pipe requires spe-
cial consideration of factors such as theory of failure,
effects of fatigue, and thermal stress.

304.1.3 Straight Pipe Under External Pressure. To
determine wall thickness and stiffening requirements
for straight pipe under external pressure, the procedure
outlined in the BPV Code, Section VIII, Division 1, UG-28
through UG-30 shall be followed, using as the design
length, L, the running centerline length between any
two sections stiffened in accordance with UG-29. As an
exception, for pipe with D,/ < 10, the value of S to be
used in determining P,; shall be the lesser of the follow-
ing values for pipe material at design temperature:

(a) 1.5 times the stress value from Table A-1 of this
Code, or

(b) 0.9 times the yield strength tabulated in Section II,
Part D, Table Y-1 for materials listed therein
(The symbol D, in Section VIII is equivalent to D in this
Code.)

304.2 Curved and Mitered Segments of Pipe

304.2.1 Pipe Bends. The minimum required thick-
ness, by, of a bend, after bending, in its finished form,
shall be determined in accordance with egs. (2) and (3c)

PD
= osEWm + P (9

where at the intrados (inside bend radius)

(3d)

Copyright © 2015 by the American Society of Mechz. ... __, R
No reproduction may be made of this material without written consent of ASME. &

(14)

ASME B31.3-2014

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
" Min. :
Class/ Min. . Min.
Type/ UNS  Condition/ Temp., Strength, ksi Temp,
Material Spec. No. Grade  No. Temper  Slze, in. P-No. (5) Notes °F (6) Tensile Yield to 100 200 300

Carbon Steel
Pipes and Tubes (2)

A285 Gr. A A134 ... 1 8b)(57) B 45 24 15.0 14.7 14.2
A28B5 Gr. A A672 A4S K01700 1 (57)(59)(67) B 45 24 15.0 147 14.2
Butt weld AP 5L A25 1 Ba77 ~20 45 25 150 15.0 147
Smls & ERW AP 5L A25 1 GNGHT7) 8 45 25 150 15.0 147
A179 Ko1200 1 (57)(59) =20 47 26 157 157 153
Type F A53 A K02504 1 (8a) 20 48 30 16.0 16.0 16.0
A139 A e 1 (8b) A 48 30 16.0 16.0 16.0
A587 . K11500 1 6759 -20 48 30 16.0 16.0 16.0
A53 A K02504 1 6769 B 48 30 16.0 16.0 16.0
A106 A K02501 1 7 B 48 30 16.0 16.0 16.0
A135 A ey 1 6759 B 48 30 16.0 16.0 16.0
A369 FPA K02501 1 7 B 48 30 16.0 16.0 16.0
APl 5L A 1 67(GAT7) B 48 30 16.0 16.0 16.0
A285 Gr. B A134 ... 1 8b)(57) B 50 27 167 16.5 15.9
A285 Gr. B A672  A50 Ko2200 (57)(59)(67) B 50 27 167 165 159
A285 Gr. C A134 1 (8b)(57) A 55 30 183 183 17.7
A524 I K02104 1 (57 -20 55 30 183 183 17.7
A333 1 Ko3o008 1 (57)(59) -50 55 30 183 183 17.7
A334 1 ko3008 1 (57)(59) -50 55 30 183 183 17.7
A285 Gr. C A671  CA55 K02801 1 (59)(67) A 55 30 183 183 17.7
A285 Gr. C A672  AS5 K02801 1 7(59)67) A 55 30 183 183 17.7
A516 Gr. 55 A672  C55 Ko1800 1 57)(67) C 55 30 183 183 17.7
A516 Gr. 60 A671  CC60 K02100 1 57)(67) C 60 32 20.0 19.5 18.9
A515 Gr. 60 A671  (B60 K02401 1 (57)(67) B 60 32 20.0 19.5 189
A515 Gr. 60 A672 B60 K02401 1 57)(67) B 60 32 20.0 19.5 189
A516 Gr. 60 A672 C60 K02100 1 57)(67) C 60 32 20.0 19.5 18.9
A139 B K03003 (8b) A 60 35 20.0 20.0 20.0
A135 B Ko3018 679 B 60 35 200 20.0 20.0
A524 | K02104 7 -20 60 35 200 20.0 20.0
A3 B K03005 1 6769 B 60 35 200 200 200
A106 B Ko3006 1 (57) B 60 35 20.0 20.0 20.0
A333 6 K03006 1 (57) -50 60 35 200 20.0 20.0
A334 6 K03006 1 (57) -50 60 35 20.0 20.0 20.0
A369 FPB K03006 1 (57) -20 60 35 20.0 20.0 20.0
A381 Y35 1 A 60 35 20.0 20.0 20.0
APt 5L B 1 7(GI77) B 60 35 20.0 200 20.0
160
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Factors for Weld in

n accordance with para. 302.3 See

and Fitti

para
Table 3.4 increased quality factors applicable in special cases. Specifications, except API, are ASTM.

Spec. No. Class (or Type)

Carbon Steel

A53 Type S
Type E
Type F

A105
A106
A134

A135
A139

A179
A181

A234
A333

A334
A350
A369
A381

A420

A524
A587

A671 12, 22, 32, 42, 52
13, 23, 33, 43, 53
A672 12, 22, 32, 42, 52
13, 23, 33, 43, 53
A691 12, 22, 32, 42, 52
13, 23, 33, 43, 53

Low and Intermediate Alloy Steel

A182

A234

A333

A334

A335

A350

A369

A420

A671 12, 22, 32, 42, 52
13, 23, 33, 43, 53

A672 12, 22, 32, 42, 52
13, 23, 33, 43, 53

A691 12, 22, 32, 42, 52

13, 23, 33, 43, 53

Description

Electric fusion welded pipe, 100% radiographed

Electric resistance welded pipe

Electric fusion welded pipe, double butt, straight
or spiral (helical) seam

Furnace butt welded

Seamless pipe
Electric resistance welded pipe
Furnace butt welded pipe

Forgings and fittings

Seamless pipe

Electric fusion welded pipe, single butt, straight
or spiral (helical) seam

Electric resistance welded pipe

Electric fusion welded pipe, straight or spiral
(helical) seam

Seamless tube

Forgings and fittings

Seamless and welded fittings

Seamless pipe

Electric resistance welded pipe

Seamless tube

Forgings and fittings

Seamless pipe

Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, spot radiographed
Electric fusion welded pipe, as manufactured

Welded fittings, 100% radiographed

Seamless pipe
Electric resistance welded pipe

Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, 100% radiographed
Electric fusion wetded pipe, double butt seam
Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, double butt seam

Forgings and fittings
Seamless and welded fittings

Seamless pipe

Electric resistance welded pipe
Seamless tube

Seamless pipe

Forgings and fittings

Seamless pipe

Welded fittings, 100% radiographed

Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, double butt seam
Electric fusion welded pipe, 100% radiographed
Electric fusion welded pipe, double butt seam

323
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[Note’ [#3)}

1.00
0.85
0.95

0.60

1.00
0.85
0.60

1.00
1.00
0.80

0.85
0.80

1.00
1.00

1.00

1.00
0.85
1.00
1.00
1.00
1.00
0.90
0.85

1.00

1.00
0.85

1.00
0.85
1.00
0.85
1.00
0.85

1.00
1.00

1.00
0.85
1.00
1.00
1.00
1.00

1.00

1.00
0.85
1.00
0.85
1.00
0.85
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Table 302.3.5 Weld Reduction Factor W
Component Temperature, T, °C (°F)

427 454 482 510 538 566 593 621 649 677 704 732 760 788 816

Steel Group (800) (850) (900) (950) (1,000) (1,050) (1,100) (1,150) (1,200) (1,250) (1,300) (1,350) (1,400) (1,450) (1,500)
CrMo 0.95 0.91 0.86 0.82 0.77 0.73 0.68 0.64
[Notes (1)-(3)]
CSEF(N+T) e s 1 0.95 091 086 082 077
[Notes (3)-(5)]
CSEF e 1 0.5 0.5 0.5 0.5 0.5 0.5

[Notes (3) and (4)]
(Subcritical PWHT)
Autogenous welds in aus- 1 1 1 1 1 1 1 1 1 1 1
tenitic stainless grade
3xx, and NO88xx and
NO66xx nickel alloys
[Note (6)]
Austenitic stainless grade 1 0.95 091 0.86 082 077 073 068 064 059 055 0.5
3xx and NO88xx nickel
alloys [Notes (7) and
@]
Other materials [Note (9)]

GENERAL NOTES:

(a) Weld joint strength reduction factors at temperatures above the upper temperature limit listed in Appendix A for the base metal or out-
side of the applicable range in Table 302.3.5 are the ibility of the desi At D below those where weld joint
strength reduction factors are tabulated, a value of 1.0 shall be used for the factor W where required; however, the additional rules of
this Table and Notes do not apply.

(b) T, = temperature 25°C (50°F) below the temperature identifying the start of time-dependent properties listed under
“NOTES — TIME-DEPENDENT PROPERTIES" (Txx) in the Notes to Tables 1A and 1B of the BPV Code Section II, Part D for the base metals
joined by welding. For materials not listed in the BPV Code Section I, Part D, T, shall be the temperature where the creep rate or
stress rupture criteria in paras. 302.3.2(d)(4), (5}, and (6) governs the basic allowable stress value of the metals joined by welding.
When the base metals differ, the lower value of 7, shall be used for the weld joint.

(Q) T; = temperature, °C (°F), of the component for the coincident operating pressure—temperature condition, /, under consideration.

(d) CAUTIONARY NOTE: There are many factors that may affect the life of a welded joint at elevated temperature and all of those factors
cannot be addressed in a table of weld strength reduction factors. For example, fabrication issues such as the deviation from a true cir-
cular form in pipe (e.g., "peaking" at longitudinal weld seams) or offset at the weld joint can cause an increase in stress that may
result in reduced service life and control of these deviations is recommended.

(e) The weld joint strength reduction factor, W, may be determined using linear I

NOTES:

(1) The Cr-Mo Steels include: Y4Cr-Y5Mo, 1Cr-Y4Mo, 1%,Cr-Y5Mo—Si, 2%,Cr-1Mo, 3Cr-1Mo, 5Cr—%Mo, 9Cr-1Mo. Longitudinal and spiral
(helical seam) welds shall be normalized, normalized and tempered, or subjected to proper subcritical postweld heat treatment (PWHT)
for the alloy. Required examination is in accordance with para. 341.4.4 or 305.2.4.

(2) Longitudinal and spiral (helical seam) seam fusion welded construction is not permitted for C-15Mo steel above 850°F.

(3) The required carbon content of the weld filler metal shall be 20.05 € wt. %. See para. 341.4.4(b) for examination requirements. Basic-
ity index of SAW flux 21.0.

(4) The CSEF (Creep Strength Enhanced Ferritic) steels include grades 91, 92, 911, 122, and 23.

(5) N+T = Normalizing + Tempering PWHT.

(6) Autogenous welds without filler metal in austenitic stainless steel (grade 3xx) and austenitic nickel alloys UNS Nos. NO66xx and
NO88xx. A solution anneal after welding is required for use of the factors in the Table. See para. 341.4.3(b) for examination
requirements.

(7) Alternatively, the 100,000 hr Stress Rupture Factors listed in ASME Section Ill, Division 1, Subsection NH, Tables 1-14.10 A-xx, B-xx,
and Cxx may be used as the weld joint strength reduction factor for the materials and welding consumables specified.

(8 Certain heats of the austenitic stainless steels, particularly for those grades whose creep strength is enhanced by the precipitation of
t i carbides and carbonitrid can suffer from an embrittlement condition in the weld heat affected zone that can lead to
premature failure of welded comp r at el p . A solution ling heat t of the weld area miti-
gates this susceptibility.

(9) For rarhon steel W = 1.0 for all temperatures. For materials other than carbon steel, CrMo, CSEF, and the austenitic alloys listed in
Table 302.3.5, W shall be as follows: For T; < T, W = 1.0. For T, < T; < 1,500°F, W = 1 - 0.000909(T; — T.,). If T; exceeds the upper
temperature for which an allowable stress value is listed in Appendix A for the base metal, the value for W is the responsibility of the
designer.

lation for i di values.

19
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Table 304.1.1 Values of Coefficient Y for t < D/6

Temperature, °C (°F)

482 (900) 510 538 566 593 621 649 677 (1,250)
Material and Below (950) (1,000 (1,050) (1,100) (1,150) (1,200) and Above
Ferritic steels 0.4 0.5 0.7 0.7 0.7 0.7 0.7 0.7
Austenitic steels 0.4 0.4 0.4 0.4 0.5 0.7 0.7 0.7
Nickel alloys 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.7
UNS Nos. N06617,
N08800, N08810,
and N08825
Gray iron 0.0
Other ductile metals 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Fig. 304.2.1 Nomenclature for Pipe Bends

Fig. 304.2.3 Nomenclature for Miter Bends

v /

/
R1

/
Intrados /
/
7
-
Extrados
a 6
« N
and at the extrados (outside bend radius) T 2]

I= (3e)

and at the sidewall on the bend centerline radius,
I = 1.0, and where
R; = bend radius of welding elbow or pipe bend

Thickness variations from the intrados to the extrados
and along the length of the bend shall be gradual. The
thickness requirements apply at the mid-span of the

eqgs. (4a) and (4b). These equations are not applicable
when 6 exceeds 22.5 deg.

bend, /2, at the intrados, extrados, and bend centerline P SEW(T - ¢) T-¢ )
radius. The minimum thickness at the end tangents shall e 72 (T=c) +0.643 e
not be less than the requirements of para. 304.1 for
straight pipe (see Fig. 304.2.1). . SEW(T - c)( Ri-1 ) @b
m=""7""\R, - 05,
304.2.2 Elbows. Manufactured elbows not in accor- el Ry - 0.5r,

dance with para. 303 shall be qualified as required by
para. 304.7.2 or designed in accordance with
para. 304.2.1, except as provided in para. 328.4.2(b)(6).

304.2.3 Miter Bends. An angular offset of 3 deg or
less (angle « in Fig. 304.2.3) does not require design
consideration as a miter bend. Acceptable methods for
pressure design of multiple and single miter bends are
given in (a) and (b) below.

(@) Multiple Miter Bends. The maximum allowable
internal pressure shall be the lesser value calculated from

21

(b) Single Miter Bends
(1) The maximum allowable internal pressure for
asingle miter bend with angle #not greater than 22.5 deg
shall be calculated by eq. (4a).
(2) The maximum allowable internal pressure for
a single miter bend with angle ¢ greater than 22.5 deg
shall be calculated by eq. (4c)

_ SEW(T-¢) T-c

Pr
2 (T 25 tanf [r.(T — -\

(4c)
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PIPING INSPECTION CODE: N-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION OF PIPING SYSTEMS 5

3.1.8

auxiliary piping

Instrument and machinery piping, typically small-bore secondary process piping that can be isolated from primary
piping systems. Examples include flush lines, seal oil lines, analyzer lines, balance lines, buffer gas lines, drains, and
vents.

3.1.9

condition monitoring locations

CMLs

Designated areas on piping systems where periodic examinations are conducted.

CMLs were referred to as “thickness locations” more

3.1.10
construction code
The code or standard to which the piping system was originally built (i.e. ASME B31.3).

3.1.11

corrosion barrier

The corrosion allowance in FRP equipment typically composed of an inner surface and an interior layer which is
specified as necessary to provide the best overall resistance to chemical attack.

34.12

corrosion rate

The rate of metal loss due to erosion, erosion/corrosion or the chemical reaction(s) with the environment, either
intemal andfor extemal.

3113

corrosion specialist

A person acceptable to the owner/user who is knowledgeable and experienced in the specific process chemistries,
corrosion degradation mechanisms, materials selection, corrosion mitigation methods, corrosion monitoring
techniques, and their impact on piping systems.

31.14
critical check valves
Check valves in piping systems that have been identified as vital to process safety.

NOTE  Critical check valves are those that need to operate reliably in order to avoid the potential for hazardous events or
substantial consequences should a leak occur.

3.1.15

damage mechanism

Any type of deterioration encountered in the refining and chemical process industry that can result in flaws/defects
that can affect the integrity of piping (e.g. corrosion, cracking, erosion, dents, and other mechanical, physical or
chemical impacts). See API 571 for a comprehensive list and description of damage mechanisms.

3.1.16

deadlegs

Components of a piping system that normally have no significant flow. Some examples include blanked branches,
lines with normally closed block valves, lines with one end blanked, pressurized dummy support legs, stagnant
control valve bypass piping, spare pump piping, level bridles, relief valve inlet and outlet header piping, pump trim
bypass lines, high-point vents, sample points, drains, bleeders, and instrument connections.

3.1.17
defect
An imperfection of a type or magnitude exceeding the acceptable criteria.
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PIPING INSPECTION CODE: IN-SERVICE INSPECTION, RATING, REPAIR, AND ALTERATION OF PIPING SYSTEMS 27

The preferred methods of inspecting injection points are radiography and/or UT, as appropriate, to establish the
minimum thickness at each TML. Close grid ultrasonic measurements or scanning may be used, as long as
temperatures are appropriate.

For some applications, it is beneficial to remove piping spools to facilitate a visual inspection of the inside surface.
However, thickness measurements will still be required to determine the remaining thickness.

During periodic scheduled inspections, more extensive inspection should be applied to an area beginning 12 in.
(300 mmy) upstream of the injection nozzle and continuing for at least ten pipe diameters downstream of the injection
point. Additionally, measure and record the thickness at all TMLs within the injection point circuit.

5.6 CMLs
5.6.1 General

CMLs are specific areas along the piping circuit where inspections are to be made. The nature of the CML varies
according to its location in the piping system. The selection of CMLs shall consider the potential for localized
corrosion and service-specific corrosion as described in APl 574 and API 571. Examples of different types of CMLs
include locations for thickness measurement, locations for stress cracking examinations, locations for CUI and
locations for high temperature hydrogen attack examinations.

5.6.2 CML Monitoring

Each piping system shall be monitored at CMLs. Piping circuits with high potential consequences of failure should
occur and those subject to higher corrosion rates or localized corrosion will normally have more CMLs and be
monitored more frequently. CMLs should be distributed appropriately throughout each piping circuit. CMLs may be
eliminated or the number reduced under certain circumstances, such as olefin plant cold side piping, anhydrous
ammonia piping, clean noncorrosive hydrocarbon product, or high-alloy piping for product purity. In circumstances
where CMLs will be substantially reduced or eliminated, persons knowledgeable in corrosion should be consulted.

The minimum thickness at each CML can be located by ultrasonic scanning or radiography. Electromagnetic
techniques also can be used to identify thin areas that may then be measured by UT or radiography. When
accomplished with UT, scanning consists of taking several thickness measurements at the CML searching for

localized thinning The thinnest readi  or an of several measurement taken within the area of a
examination
Where thickness measurements should include measurements at each of the four on
us
a i
be determined from successive measurements the

limiting component of each piping circuit.

CMLs should be established for areas with continuing CUI, corrosion at S/A interfaces, or other locations of potential
localized corrosion as well as for general, uniform corrosion.

CMLs should be marked on inspection drawings and on the piping system to allow repetitive measurements at the
samc CMLs. This recording procedure provides data for more accurate corrosion rate determination. The rate of
corrosion/damage shall be determined from successive measurements and the next inspection interval appropriately
established based on the remaining life or RB! analysis.
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NDE nondestructive examination
NPS nominal pipe size (followed, when appropriate, by the specific size designation number without an
inch symbol)
oD outside diameter
PMI positive material identification
PPE personal protective equipment
PT liquid penetrant examination technique
PWHT post-weld heat treatment
RBI risk-based inspection
RT radiographic examination technique
S/Ainterface soil-to-air interface
SBP small-bore piping
SCC stress corrosion cracking
TML thickness monitoring location
TOFD time-of-flight diffraction
ut ultrasonic examination technique
uv ultraviolet
WFMT wet fluorescent magnetic particle examination technigue

4 Piping Components
4.1 Piping
411 General

4.1.1.1 Piping can be made from any material that can be rolled and welded, cast, or drawn through dies to form a
tubular section. The two most common carbon steel piping materials used in the petrochemical industry are
ASTM A53 and ASTM A106. The industry uses both seamless and electric resistance welded (ERW) piping for
process services depending upon current economics and the potential for accelerated corrosion of the weld seam in
the service. Piping of a nominal size larger than 16 in. (406 mm) is usually made by rolling plates to size and welding
the seams, Centrifugally cast piping can be cast then machined to any desired thickness. Steel and alloy piping are
manufactured to standard dimensions in nominal pipe sizes (NPSs) up to 48 in. (1219 mm).

41.1.2 Pipe wall thicknesses are designated as pipe schedules in NPSs up to 36 in. (914 mm). The traditional
thickness designations—standard weight, extra strong, and double extra strong—differ from schedules and are used for
NPSs up to 48 in. (1219 mm). In all standard sizes, the outside diameter (OD) remains nearly constant regardless of the
thickness. The size refers to the approximate inside diameter (ID) of standard weight pipe for NPSs equal to or less than
12 in. (305 mm). The size denotes the actual OD for NPSs equal to or greater than 14 in. (356 mm). The pipe diameter is
expressed as NPS which is based on these size practices. Table 1 and Table 2 list the dimensions of ferritic and stainless
steel pipe from NPS /8 [DN (nominal diameter) 6] up through NPS 24 (DN 600). See ASME B36.10M for the dimensions
of welded and seamless wrought steel piping and ASME B36.19M for the dimensions of stainless steel piping.

4.11.3 Allowable tolerances in pipe diameter differ from one piping material to another. Table 3 lists the acceptable
tolerances for diameter and thickness of most ASTM ferritic pipe standards. The actual thickness of seamless piping
olerance of as m

welded piping is 0.01 in. (0.25 mm). Cast piping has a thickness tolerance of +1/16 in. (1.6 mm) and -0 in. (0 mm), as
specified in ASTM A530. Consult the ASTM or the equivalent ASME material specification to determine what
tolerances are permitted for a specific material. Piping which has ends that are beveled or threaded with standard
pipe threads can be obtained in various lengths. Piping can be obtained in different strength levels depending on the
grades of material, including alloying material and the heat treatments specified.

4.1.1.4 Castiron piping is generally used for nonhazardous service, such as water; it is generally not recommended
for pressurized hydrocarbon service. The standards and sizes for cast iron piping differ from those for welded and
seamless piping.
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0 ™~ © Outside Wall APL 5L API 5LX
. . Dlameter Thickness
o o Ib/ft kg/m kgfft A B X42  X46 X852
4 Z NYA®  in mm  SchNe In mm Std. Al Sd. Al
0.083 211 392 584 1.78 660 770 930 1020 1150
0109 277 511 7.61 232 870 1020
0.125 3.18 6.84 870 2.65 1000 1170 1400 1530 1730
0.141 358 6.56 977 298 1130 1320 1580 1730 1960
0.156 3.96 7.24 10.78 3.29 1250 1460 1750 1910 2160
0172 4.37 7.95 11.84 3.61 1380 1610 1930 2110 2390
0.188 4.78 8.66 12.90 3.93 1500 1750 2110 2310 2810
0.203 5.16 932 13.88 4.23 1620 1890 2270 2490 2810
4 4% 1143 0.219 556 10.01 14.91 4.54 1750 2040 2450 2690 3000
40(Std) 0.237 6.02 10.79 16.07 4.90 1900 2210 2650 2910 3000
V.£L0VU 0.00 11.00 1.9 2.10 £uuu £OJV £LOUU OUUU  SUUU
N~ 60 0.281 7.14 12.66 18.86 575 2250 2620 3000 3000 3000
. 0.312 7.92 13.96 20.79 6.34 2500 2800 3000 3000 3000
] 80(XS) 0.337 8.56 14.98 2231 6.80 2700 2800 3000 3000 3000
=z 120 0.438 11.13 19.00 28.30 8.63 2800 2800 3000 3000 3000
= 160 0.531 13.49 22.51 33.53 10.22 2800 2800 3000 3000 3000
(XXS) 0.674 17.12 27.54 41.02 12.50 2800 2800 3000 3000 3000
0.083 211 4.86 7.24 221 540 630
L = 0125 318 7.26 10.81 330 810 940
0.156 3.96 9.01 13.42 4.09 1010 1180
0.188 4.78 10.79 16.07 4.90 1220 1420
0.219 556 1250 18.62 5.68 1420 1650
[ 40(Std) 0.258 6.55 14.62 21.76 6.63 1670 1950
5 5% 141.3 0.281 7.14 15.85 2361 7.20 1820 2120
0.312 7.92 17.50 26.05 7.94 2020 2360
0.344 8.74 19.17 2855 870 2230 2600
[Te) ® 80(XS) 0.375 9.52 20.78 30.94 9.43 2430 2800
3 o~ | « 120 0.500 12.70 27.03 40.26 12.27 2800 2800
[e] S s 160 0.625 15.88 32.96 49.08 14.96 2800 2800
b4 (XX8) 0.750 19.05 38.55 57.41 17.50 2800 2800
0083 211 580 864 263 450 560 530 660 790 860 980
= —w 0.109 277 7.59 11.31 345 6590 740 690 860 1040 1140 1280
0.125 3.18 868 1293 3.94 680 B850 790 990 1190 1300 1470
0.141 3.58 076 1454 443 770 960 890 1120 1340 1470 1660
7/ N 0.156 3.96 10.78 16.06 4.89 B850 1060 990 1240 1480 1620 1840
<= = ® | © 0.173 437 11.85 17656 5.38 930 1170 1090 1360 1640 1790 2030
~ 0.188 4.78 1292 19.24 587 1020 1280 1190 1490 1790 1960 2210
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Full Team of BPC - Emergency Response Team

Emergency Manager EM
¢ HRM, PRM, UTM, WDM,
ENM, QCM, MEM, EIM

On Scene Commander

OC: Shift Supervisor

Scene Commander Team: OCT
* Out Source ERT: OS
* Emergency Center Operator
*Fire Pump Controiler: FC
*Electrical Isolation Controller
Team: EIE
*Mechanical Isolation Controller
Team: IT
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Organization

Emergency Director ED : SH

Emergency Coordinator

(Safety) : EHS

Personnel & General Admin.
Manager

PM: HRM

* First Aid Team: FA

* Mutual Aid Coordinator: MC

* Evacuation Team: ET

* Emergency Recorder: ER

Support Team Manager
SM: PRM, ENM, UTM,
PUM, WHM, LAM, MEM,
QTM, EIM
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oA

Boardman1 / PRO
Boardman2 / PRO
CP Operator 1/ PRO
SSP Operator 1/ PRO
Technician 1/ MEC
Foreman / ELE
Shift Foreman / UT1.
Forklift Driver / WHD

Lab Supervisor / 1.AB
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Basic of PRO Emergency Response Team (ERT) Organization

Duty : Daytime

On Scene Commander

PRM

On Scene Leader

APRM

Machine Controller Team On Scene Commander Team

AnYoY Ay umn d5udavey  dwmiy uwun
Shift Supervisor/ PRO Daytime Supervisor/ PRO
Board man 1/ PRO CP Operator 2/ PRO
Board man 2/ PRO CP Operator 3/ PRO
CP Operator 1/ PRO SSP Operator 2/ PRO
SSP Operator 1/ PRO SSP Operator 3/ PRO
Helpe;' 3/ PRO Helper 1/ PRO
Helper 4/ PRO Helper 2/ PRO
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Basic of HHIRM Emergency Response Team (ERT) Organization

Duty : Daytime

On Scene Commander

HRNMI

On Scene Leader

AHRM
Machine Centroller Team On Scene Commander Team
d5vRavey  dumie wwun ASuAavey iy uwun
l51ﬁi’f1ﬁyﬂﬂa Process Engineer 1
Sr. IT Process Engineer 2
Whnshiva Wiinauduse 1
Wmthiiey Win I 2
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Basic of UTL Emergency Response Team (ERT) Organization

Duty : Daytime

On Scene Commander

UT™M

On Scene Leader

Daytime Foreman

Machine Controller Team On Scene Commander Team

AAYOL @MUY uWun AiUAaYey  diumsie naun
Shift Foreman/ UTL Daytime Operator/ UTL
Shift Operator Shift Operator/ UTL
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Basic of WDS Emergency Response Team (ERT) Organization Basic of LAB Emergency Response Team (ERT) Organization

Duty : Daytime Duty : Daytime
On Scene Commander On Scene Commander
WHD LAM
On Scene Leader ﬁ'qm’hﬁmﬁmwmmau
ﬁ’?ﬂﬁmﬁﬂ%ﬂ% On Scene Leader
Chemist
Machine Controller Team On Scene Commander Team Machine Controller Team On Scene Commander Team
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HWINNUAGIAUAT / WHD withaudusalwinavin 1/ wip Lab Supervisor/ LAB Lab assist.1/ LAB
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winuTusalWIadiv 3/ waD winnuduIaTWingwi 2 AwvaD Lab assist.1/ LAB
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Sub-Contractor 2 2. wwumsiisiumsiiozganlaenih wwul fiamadugiiuy demannidu
Sub-Contractor 6 Sub-Contractor 3
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Basic of MES Emergency Response Team (ERT) Organization

Machine Controller Team

O

diuiaven  dwmiy uwun
Mechanical Engineer
Foreman/ MEC

Account Store

Duty : Daytime

On Scene Commander

MEM

On Scene Leader

AMEM

U s % b7 L :J Y v
Hnunewe : 1. nmumnumimﬁmmzizwmmuﬂmm

On Scene Commander Team

AuAavey  dwmsly uwun
Supervisor/ ELE
Technician 1/ MEC

Technician 2/ MEC
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Basic of EIE Emergency Response Team (ERT) Organization

Machine Controller Team

o

3/ a o ]
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Foreman/ ELE

Technician2/ ELE

Duty : Daytime

On Scene Leader

Electrical Engineer

On Scene Commander

On Scene Commander Team

Y o L}
HIVNATOU MMUTIHY UAUD

Instrument Engineer/ EIE

Technician 1/ ELE
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Electrical Instrument Section

Indorama Petrochem LTD. (PET)

INSPECTION REPORT

MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
SHUTTER OFF (uSv/hr)

TYPE OF GAUGE
LEVEL GAUGE DENSITY GAUGE
THICKNESS/BASIS WEIGHT MOISTURE GAUGE
LOGGING DEVICES ECToio
SOURCE TAGNO. - ...... M2g-LT-03
AcTviTy  48co M INSTALL DATE 10/01/13
VISUAL & PHYSICAL CHECK
RESULTS SHUTTER ON (uSv/hr)
ITEM CHECK LIST
POOR FAR  GOOD CONTACT  1ft 1m
1 HOUSING e
2 KEY&LOCK SYSTEM ~ 2 1 ©
3 SHUTTER ON/OFF s
4 SOURCE NAME PLATE e
5  RADIATION WARNING SIGN e RESULT*
6  RADIOACTIVE MATERIAL WARNING SIGN e .
7 LOCATION — <

Electrical Instrument Section

Indorama Petrochem LTD. (PET)

INSPECTION REPORT

MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
SHUTTER OFF (uSv/hr)

LEAKAGE TESTING (uSv/hr)

*RESULT IS PASS WHEN BACKGROUND < 0.2 uSV/hr

TYPE OF GAUGE
LEVEL GAUGE DENSITY GAUGE
THICKNESS/BASIS WEIGHT MOISTURE GAUGE
LOGGING DEVICES ECT oo
SOURCE : ... CO- 60 TAGNO.: ..\ 9-LT-03 SIN
ACTIVITY 1M INSTALL DATE
VISUAL & PHYSICAL CHECK
RESULTS SHUTTER ON (uSvihr)
ITEM CHECK LIST
POOR  FAIR  GOOD CONTACT  1ft. m
1 HOUSING 7~
4 2 O
2 KEY & LOCK SYSTEM -
3 SHUTTER ON/OFF s
4 URCE NAME PLATE s
5  RADIATION WARNING SIGN - RESULT*
6  RADIOACTIVE MATERIAL WARNING SIGN e o
7 LOCATION v 55
ORGANIZATION: ... ... ELS o
SURVEY METERNO. 911 TINT  G3o1-T CALIBRATION DATE 12/03 /21

INSPECTOR : ......... Kongsal. ¢

INSPECTION DATE : 20/01/22

LEAKAGE TESTING (uSv/hr)

1-27
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Electrical Instrument Section Indorama Petrochem LTD. (PET) 1-27

INSPECTION REPORT

TYPE OF GAUGE
LEVEL GAUGE DENSITY GAUGE
THICKNESS/BASIS WEIGHT MOISTURE GAUGE
LOGGING DEVICES ECT oo
SOURCE Co-to TAGNO.: . M468-LT- 0% SN 39H1-06-19 5 ¥G¥/2-06-19
ACTIVITY 138 M INSTALL DATE 0b/06/19
VISUAL & PHYSICAL CHECK MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
RESULTS SHUTTER ON (uSvhr) SHUTTER OFF (uSv/hr)
ITEM CHECK LIST
POOR FAR  GOOD CONTACT  1ft. im  CONTACT  1ft. m
1 HOUSING -
2 KEY & LOCK SYSTEM s %5 12 2 - - -
3 SHUTTER ON/OFF -
4 SOURCE NAME PLATE - LEAKAGE TESTING (uSv/hr)
5  RADIATION WARNING SIGN ye RESULT* BACKGROUND
6  RADIOACTIVE MATERIAL WARNING SIGN s
PASS o
7 LOCATION e

Indorama Petrochem LTD. (PET) 1-27

Electrical Instrument Section

INSPECTION REPORT
TYPE OF GAUGE
LEVEL GAUGE DENSITY GAUGE

THICKNESS/BASIS WEIGHT .MOISTURE GAUGE

LOGGING DEVICES ECToioie,
SOURCE TAG NO SIN
ACTIVITY INSTALL DATE
VISUAL & PHYSICAL CHECK MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
RESULTS SHUTTER ON (uSv/hr) SHUTTER OFF (uSv/hr)
ITEM CHECK LIST
POOR FAR  GOOD CONTACT 1. im.  CONTACT  fft. m
1 HOUSING o
2 KEY & LOCK SYSTEM ye >4 13 2 - - -
3 SHUTTER ON/OFF e
4 SOURCE NAME PLATE e LEAKAGE TESTING (uSv/hr)
5  RADIATION WARNING SIGN e RESULT* BACKGROUND
6  RADIOACTIVE MATERIAL WARNING SIGN Ve pace P
7 LOCATION e
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Electrical Instrument Section Indorama Petrochem LTD. (PET) 1-27

INSPECTION REPORT

TYPE OF GAUGE
LEVEL GAUGE ..DENSITY GAUGE
THICKNESS/BASIS WEIGHT .MOISTURE GAUGE
LOGGING DEVICES VECT e,
ACTIVITY : ... K,300 My
VISUAL & PHYSICAL CHECK MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
RESULTS SHUTTER ON (uSv/hr) SHUTTER OFF (uSvrhr)
ITEM CHECK LIST
POOR FAR  GOOD CONTACT  1ft. im. CONTACT  1ft. m
1 HOUSING e
2 KEY & LOCK SYSTEM ~ 5 1 L - - -
3 SHUTTER ON/OFF -
4 SOURCE NAME PLATE - LEAKAGE TESTING (uSv/hr)
5  RADIATION WARNING SIGN e RESULT* BACKGROUND
6  RADIOACTIVE MATERIAL WARNING SIGN e
PaSs O
7 LOCATION -

Electrical Instrument Section Indorama Petrochem LTD. (PET} 1-27

INSPECTION REPORT

TYPE OF GAUGE
v/ LEVEL GAUGE DENSITY GAUGE
THICKNESS/BASIS WEIGHT MOISTURE GAUGE
LOGGING DEVICES ECT
SOURCE co o TAG NO Mag-LT- O3 sN F/1-06-19, HAb/z ~06-19
ACTIVITY "o INSTALL DATE
VISUAL & PHYSICAL CHECK MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
RESULTS SHUTTER ON (uSv/hr) SHUTTER OFF (uSvihr)
ITEM CHECK LIST
POOR FAR  GOOD CONTACT  1ft.  1m. CONTACT 1ft.  1m.
1 HOUSING yd 5
2 KEY & LOCK SYSTEM e 3 ! - - -
3 SHUTTER ON/OFF -
4 SOURCE NAME PLATE - LEAKAGE TESTING (uSv/hr)
5 RADIATION WARNING SIGN e RESULT* BACKGROUND
6  RADIOACTIVE MATERIAL WARNING SIGN e
PASS o
7 LOCATION yd

*RESULT IS PASS WHEN BACKGROUND < 0.2 uSV/hr
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Electrical Instrument Section

TYPE OF GAUGE
.LEVEL GAUGE

..THICKNESS/BASIS WEIGHT

_LOGGING DEVICES ECT.oioe.
SOURCE Co-60 TAGNO. : ... 4e¥-LT -O4
ACTIVITY 128 M INSTALLDATE ~ 04706/19
VISUAL & PHYSICAL CHECK
ITEM CHECK LIST RESULTS
POOR  FAIR  GOOD
1 HOUSING s
2 KEY & LOCK SYSTEM y
3 SHUTTER ON/OFF S
4 SOURGE NAME PLATE P
5 RADIATION WARNING SIGN e
6  RADIOACTIVE MATERIAL WARNING SIGN e
7 LOCATION -

Electrical Instrument Section

Indorama Petrochem LTD. (PET)

INSPECTION REPORT

.DENSITY GAUGE

.MOISTURE GAUGE

Indorama Petrochem LTD. (PET)

S/N

MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
SHUTTER ON (uSv/hr) SHUTTER OFF (uSv/hr)
CONTACT 11t 1m. CONTACT 1ft. m

22 14 2 —
LEAKAGE TESTING (uSv/hr)
RESULT* BACKGROUND

PASS 0

*RESULT IS PASS WHEN BACKGROUND < 0.2 uSV/hr

-27

INSPECTION REPORT

TYPE OF GAUGE
..LEVEL GAUGE
.. THICKNESS/BASIS WEIGHT

..LOGGING DEVICES

co-bo
138 M

SOURCE
ACTIVITY
VISUAL & PHYSICAL CHECK

ITEM CHECK LIST

POOR
HOUSING
KEY & LOCK SYSTEM
SHUTTER ON/OFF
SOURCE NAME PLATE
RADIATION WARNING SIGN
RADIOACTIVE MATERIAL WARNING SIGN
LOCATION

~N o A W N =

RESULTS
FAIR

.DENSITY GAUGE

.MOISTURE GAUGE

GOOD

7
e
-
d
~
e
7

S/N

MAX. RADIATION AROUND HOUSING EXCEPT BEAM SIDE
SHUTTER ON (uSv/hr) SHUTTER OFF (uSv/hr)
CONTACT  1ft. 1m.  CONTACT  1ft. m

2y 14 a - — -

LEAKAGE TESTING (uSv/hr)
RESULT* BACKGROUND

PASS O
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AMUILUY FSSC (food safety) 22000

2. YOUUA

2 ;
37 Maintenance Work Request (MWR) navuah lisawaulasems

3. g3uAavey
3.1 Mechanical Supervisor
3.2 Mechanical Engineer

3.3 979 Technical Uszwmunaouiiigs

A A ¢
4. n3esiionasqUnIns

5. (PNE381904

5.1 MWR MEC-F0l6
5.2 Work Permit (WP ) LHS-FOO

5.3 History Card MEC-FO14
5.4 Breakdown Report MEC-F018
5.5 yuureiumsdmsziifaym (Work Analysis) MEC-FO13
5.6 u'u'U'Naﬁ'unﬁmwﬁoudﬂun’ﬁ'ﬁuﬁﬂmﬂu PRO-F065

6. MvanIN

6.1 dannulfiams fe uwunuSodnmsnaa (Operation ), UTILITY . LAB., DES

COrY
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e INDORAMA PETROCHEM LIMITED

] a a e W o
WU/ NUATDING ixmﬂnnﬁﬂ.ﬂnmm num : 3/3
. a ' o A 2.4
fhe AAINTIUUASVDULIFY 1593 llﬁml”UﬂﬁQ‘Vl 05
o 0 o a A v v 9y -
syaena1s : MEC-W002 AUFBUVIFWDSNUVINT 'JH'ﬁleﬁ‘Uﬂﬂ‘U‘hf L 251.8. 65

7. neazduatunsumal{ifau

71 fuly MWR 9ndaunulfians

7.2 Supervisor , Lingineer , Fore man 'Vhﬂ‘li?kﬂﬂ%ﬁﬂmuﬁ'l

[N

7.3 twamlieemiya
7.4 ponly Work Permit, WP tifoveayanadivhay

1 PP
7.5 udal¥ima Safety 3o WIS TOUIAZAIUANHUNIOL

[}

. v
7.6 ¥MsIn Sparc part fune Store Tuns@in 14l Spare part 9z1n131lla PR Gov04

P
v &

7.0 e
78 AT 1 aladin g niouaaeIn 1w

I 4 a ;
snnfaeadannaiaationazgunial

. . o ¥
hotomna seariua, ki

-

. i '. P
iai (gl peiy en il

Yoy

il

Y. nYw .
[AEN AR R 19 dvzaron

Aimnouia

RRRIERY

- . g o a4
v unoumiean 1T IRTHAN Faveilumivdsinm

4, ' . @ wow I =)
01 T ood @ade D10 N WD UG IETIND AT YUATO 1D

1 i s

7 TR ez i g Sopervisor Fugincer 11

| o an Y ' o o o
712 tmeholfianisifududssoniing sign off ndminfiouadudy
71318 adiinstufinawily History card 1azdavih Report irvenegsnuayan
) o A4 e Ly : a . s

7.14%ns @R oasy 193 esing uazaiie tie Al ums wasvdudss Chip Taonss Tnsdiuanu

Ui sepdin@nTuly Mwr Tezldmiisaugenhgmdsiume QTs iitenswanunieli

A o A4 o 4 9 o v o oA ' v Ao
7.151levhimInen w30ains uazMie ne T Yuila dawvie 3o AgaTRIMAY/0RNVBAATDIINT

WioTsmsoue ivotlosiu duvzedsulantaen Wl Tuss vy wiadudes Chip

-~ 9

716 Tunsfidnd 7.1 xﬁmlﬁlﬁnum?wﬁ"ﬂﬁmmﬂwamq‘mmhjw‘hmw%‘uﬁauﬂﬁﬁ‘ﬁmﬁ . Supervisor ,

Lngincer UAZNHUIBIU QA WININTAT DL
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Work Instruction NBUNISHINAUHUNITHAN LN




OR

T U

wHUA/aIu @ PRO

1 : Production

sHatena1s : PRO-W001

0. szIamsuiiluenms

(Rev. Date)

01/04/2017

23/04/2019

15/12/2019

ufil
(Rev. No.)

4

vt sulasnn MNasen ria

INDORAMA PETROCHEM LIMITED

Y
dumoumagifan wihit 16
g

Ao uilunsad: 6

M3 Start up Tudau CP Sunfinatsruly : 15122019

Srazdennsuh luenas (Detail of Revision) AiuRnsou

(Response Person)

131 2Wyan
siudon wilaoady By
uhly Additives Wan

fe A - o
(0] 31 dulasnn Masan ina
/

INDORAMA PETROCHEM LIMITED

UHUA/AY : PRO Tumoumafiiau whh 26
#hy : Production 504 udlunsain: 6
sWatenes : PRO-W001 M3 Start up Tudau CP Suifinataduld . 15122019
Fagilszaad
& q 9 o 9. ' a . v
1.1 el louazaninse Start up Teau CP UazHAA Amorphous Chips 18

A 9 o o o 1 aa < 9
1.2 lWi‘ﬂ'HW'Llﬂ\i'luVlN1Nﬁ‘ﬁﬂﬂ31ﬁﬂﬁﬂﬂﬂﬂﬂﬂ‘]ﬂﬂuﬂﬂﬁ LUazauInNaoy

YUY

! ¥
2.1 ATOVAYUAINY CP Plant IHINA

FfiRau
3.1 Boardman
3.2 Field Operator

33 Supervisor

inseaflonavginani

4.1 UUAIVAY (DCS System)

4.2 qﬂnmﬁ]mﬁ'mfumwﬁaumﬂa (Personal Protection Equipment, PPE)
43 pUnssimaMANLAZ1A Sampling valve nazmstiiudI061e

44 mrmfonh geifeduniwdeu

Mmdnannu

5.1 HIM = Heat transfer medium

5.2 ESI = Esterification stage 1 Reactor

53 ESII = Esterification stage 2 Reactor

54 PPI = Pre-Poly condensation stage 1 Reactor
5.5 PPII = Pre-Poly condensation stage 2 Reactor
5.6 DRR = Disc Ring Reactor

57 Sb(CH,-COOH),=

Antimony triacetate
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INDORAMA PETROCHEM LIMITED INDORAMA PETROCHEM LIMITED

' awa ¥ A ) . e .
HRUR/E : PRO ummlgifau w3l UHUA/AU : PRO Fupeumadgiinau wihi 46
! i 4 o W6 , A 2
#he : Production fsod HTluAs fhe : Production 309 uhluns 6
' o da o o oy ) s .
Inenena1s  PRO-W001 M3 Start up ludau CP Funtimatiaduld : 15/12/2019 SMeonms  PRO-WOOI 13 Start up Judan CP SuitHatefule: 15122019

6 swazBoatunoumslfiaau 62 M3 StartUp#ESI
61  mawsounieunouns Start up 621 3o Paste 191 ES 1 79213057 Paste Pump 10 % Minimum 1a01/31 XV16-04 910 CIR (311 Feed
611 32U Utility start up Seudeviazniouldan asaeuifuaznseeins wionldaw 622 muquszauR 1416-v01 Tiasi Taoy$u TRC16-05 i Auto Mode
612 AU HTM (Therminal-66) 1u Primary tia Secondary loop t131 HTM (VP-1) A2} Evaporator 623  Buusnvesmstiou Paste Wnu1gaimgives Product T BS T 240 °C Ta614 Manual Mode
1428-E01, 1438-E04, 1478-E04 Uay 1428-E11 aunsziaenzi ES 1 asi /B Auto Mode Hag3nB15ZAUYBA Product Tnait Tnoms
613 %1 Cold pressure THsz11 ESI, ESTI, PPL, PPII Uag DRR dodaszun ol W3uAanudiiay BG Back Flow (FRC28-01) 7111910 Process Column
614  Startup HTM Circulation 17211 Primary #az Secondary Falugaamsih Circulation 1 vzdfos 624 iumsdlon Paste 161 ESI Tapt§uamE) Paste Pump 0.3%/ 10 11 aufaiifidoantsuazaliy
13 Flush BTM iitere1deantsneenain HTM FRC 28-01 1 18musfidesms
6.1.5  Start up oven iEvndouuay Heat up U521 Process Column 1 liidpa Heat up Circulate 625 lﬂaszﬁuuaammﬁ ESI l1jue@d Level Alarm Low ¥ Start Agitator
MEG 626  anoansilou Paste 1o o g )ives Product 7 ES 1TRC28-26 148951 0.25 °C/min
616 Start UL Vacuum Y69 1438-K01/K02 1A 1478-K02 Fariewnns Start Up Vacuum 1fjuid Tao1#5in i 0.30 bar (Gauge.) xﬁ'aqquﬁxﬁuﬁamﬁﬁmms TWaaanuiung iosnw
sadeuil #9984 Control Valve PRC28-01 1fasit
6..6.1 flowu BG 1 Immersion Vessel 1438-V01, 1448-VO1, 1468-V01, 1478-VO01 Liag 627  iiio EG gnunufidan Paste sunua szdvi ESI wrugeiusunssisziudiniiiidoams s %
1478-V02 Uszaal 80 % Wi 1tlou Product 161 ESII 061991 q smia LRC28-11
6.1.62 Startup EG Circulation 1U3u1¥93 PP 1, PP II, DRR 1A Jet System Wieuouonion 628  1952@099 Product 71 EST Sasfideams 17 Switch Level Control LIC28-01 (1 Auto Mode
A5IADUQUNY wazdasions naldoglumiidosms 63t Startup # EST
617 ¥ Helium Leak Check Tuszuu PPI, PPII uaz DRR lfSeuien 63.1  1lov Product 11 ESI 01 Heat Stabilizer 191 ESI 1iazilou BG Back Flow FRC28-11 110
6.18  32UVUDY ES I Ay Process Column 014871132 Hot Dummy Running (PRO-WO11) Process Column (1 ESI e 1idoans
619  whounmuidutuves Additives ing Catalyst Taoiinamudududhusado il 632 iioszfuveamad BSI liuana Level Alarm LowlW Start Agitator AauRugmngiilu ESI I
Sb (CH,C00-), = 13,520-14,560  PPM 18 awfideans
Blue Toner = 155-175 PPM 633  fuzdN0q Product 7 BST aunszviadindi Set point 5% 1ailou Product 141 PPI Tnofl
Red Toner = 84-104 PPM AT PPI 0 200 mbar
H,PO, = 1.74-2.12 % 634  iloszduveanadii BS I eifideanis ¥ LIc28-11 i Auto Mode
Tl‘lﬂ’tf‘u Start Up Circulation Additive 18 Catalyst 6.4 19 Start up ﬁ PPI
6.1.10  (@TuNa2IY Paste 1H 1AA1 mole ratio D§3TMIN 1.03-1.05 w1ntiiims Circulation Paste 641 You Product €1 PPL
M3 Start up 642  aaoamstlou Product Ifannanudud PRI aseudsdrfidosnis
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INDORAMA PETROCHEM LIMITED v
INDORAMA PETROCHEM LIMITED

UHUA/AIY : PRO Tunoumsfiiaam wl .56 , " P

4 B uEua/aIY : PRO HFumeumarliiaamu wh 66
gl - Production 504 udlun 6 , 4 4

. 19] e : Production 1399 !,lfslml m 6

IRAONA1T : PRO-W001 g Start up Tudau CP Funfimatnuly: 15/ . , o da oo

P 1272019 sfatena1s : PRO-W001 A5 Start up TUAIU CP WiTnariasuld s 15122019

ad v Ay
643  aaunuemngin PPl I Idemuaindoans B ; : ) .
T 668  309UNI¥Ra Product Haenen Cutter Hanmazetn Iufunld Polymer Filter Bndmu

A o 4 & @ b vt Aw V) 1Y
644  (i5zeU04 Product 1 PPI sunazviaszdudniimideams 5 % 1¥ilou Product 141 PPII 1 - 2 . (g
’ e 669 @ARa Viscosity Meters 1488-A03 ttazaaugue Iv. I ldmufinfidoans

3131 Level control valve LRC48-03 Taufiamusiuly PRI ogfl 10-15 mbar
A o H A "
645  (Ho3zdUveq Product ft PPI Sam1id0ants 195y Level control LIC38-01 114 Auto mode
65 03 Startup 1 PPIT

& 2 o . & a ( o A
1. astednanssalvaveniui HTM &VP1ua Lube oil Tuszuy mindins i IMvgageuiuin

651  You Product 1 PPII . g . W ey 4o
2. ﬂi')i]l‘]fﬂﬂ155’.lul'ﬂﬂﬂlﬂ\1 EG uhli:’,'ﬂ‘ljiﬁ,’ﬂ’niﬂ1i start up 'K'Iﬂi]ﬂ'lii’]l‘ﬂﬂqﬂ”]ﬂﬂll‘ﬂuﬂ

652 wasamiilon Product Iannudud PPIT assudemidosns . . W ey s oo
 asaniamsalnauss polymer Tuszausznitems start up mindimssalingazeuniui

653  mugupamglilildaumnidesns

HOW

= ¢ o a 4o P 1)
. TgUnsaidumBamugaiidmuanienlsnu

654  IHUTEEUDY Product A PPIT sufianlizanas 10% 19 Start Agitator finnuisoudiga 10 % P » g w4
asrvdeumsfalvavos Additive 1oz catalyst doe hifimadalua

w

P 1 v & ' .
JREiLAIIE 15 01YS Agitator 8819319 AuRszAiaANME 10U a1 Set point < v wya
6. 9370150 shower & eyes washer 1Fa11d1nA

655  wdwiniutszana 1921 I8 Start Pre-polymer Feed Pump a1 2500150 10% tite . o A s
7. NARRUMITINVS control valve Tuszu Ta dla dnd

#ow Product 191 DRR Tagh DRR finnuauluszuuiseuns 5 mbar R - Yo 4 4 . .
¢ astogeuiufivanshiRedavne this au eglugnmivhaiedinlasady

A o 4 A o
656  lilo3vALv0d Product 7 PP I §amfidoans1¥l$y Level Control Valve 1§11 Auto Mode ag P - gy 4 Y ey
9. W]itlilﬂﬂl‘ﬂﬁW 200 AA7 ‘1’5‘1147\15811 masaqumumnumﬁﬂwa

Lﬁnmmﬁwm Pre-polymer Transfer Pump udaiideIns o ) P
10. asaedeutiula nitlv Lifiddavaa

66 13 Start Up N DRR . p . . do 4 o
,, , 11, minaudeseugUnsainnulasaiy mudnymgauiviuiteaninlaoasi
6.6.1  You Product 191 DRR
EY Y o “

662 waoam3ilou Product IHanamALR DRR asoudeatlszins 1.2 mbar
663  mupugangilildammiides

A o A @
664 eszduvouvarimadi LR68-04 (nlet level) 16 10% 1 start agitatoriiaz 5T IdanuEa

5ouiF 2 rpm
665  1fpszauvedaIfiNIa0en LR68-05 (Outlet level) 1§ 10% 11 Start Product Discharge Pump

(1488-01) Fanwiiadiga Taol¥esnii Fitter bomb ({1 Blank bomb
666  TWnenuEaues Product Discharge Pump N5 961qA 91n5elas2AUY4 Product

1989 LR68-05 (Outlet Level) Tinlszanas 20% Wifiuaud wes Pump o ldirdsmsndn

oy
11134 150 Ton/Day

CoPY

6.67 Drain Product 9n3¥Wa Product srunsagdaifufia 11 start System

148z Adjust Chips Size ldvuna 1.5 mg/100 chips
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INDORAMA PETROCHEM LIMITED INDORAMA PETROCHEM LIMITED
o - o awa P
UWUA/@IU : PRO Tugoumsdifau wih :1/3 uwuA/aIU : PRO Tuneumsifianu w273
4 | . A -1
¢y : Production G504 udluas 4 ¢y : Production 309 uflundan : 4
4 o a P ' o da o v oy
SHABNMT : PRO-W501 MIETEUANUNSOUADUMS Start up SSP Tuntinatiifulsy 15/12/2019 TNAONA1T : PRO-W501 MIATVUAIIUNWIOUNDUNIT Start up SSP Juntiwatienuld : 15122019
aa [ <
0. dsziansufluenars 1 aguszan

11 iteldminenushlelumsed sunnumousouns start up SSP

Suindly  uiluntedt Neazidaansudlvenas (Detail of Revision) ASuiRave
(Rev. Date) (Rev. No.) (Response Person) 2 pﬁﬂﬁﬁ“ﬂu
' ; 21 Supervisor
01/04/2017 2 wieunlasgeusin Hyan
i 22 SSP Operator
23/04/2019 3 utlwenms #inay
15/12/2019 4 ublunszuaumswanlugl Ty " lﬂémﬁmmqﬂ“’ﬂi
3.1 'ﬁwlmmj WAZYIA Spray THe M Test Leak
3.2 Blind plate
33 gaiie, u3usn, Ear Plug
3.4 muand s un Cold Pressure
35 Usznadmuld Blind Plate
3.6 1szuadm5udU Hot Bolting
3.7 High Pressure @113 Clean Strainer
4. ﬂﬂnz!ﬁﬂﬂ%ﬂﬂﬂuﬂﬁﬂﬁﬁ'ﬁﬂu
41 92U Utility start up Fovesuozwionldnu
4.2 #i1 Cold Pressure Test 1U System ﬁﬂﬁﬂ‘l’ﬂ‘ﬁ
Crystallizer System
Pre-heat System
Hot Conveying System
SSP Reactor System
Ui NPU System
UNCCHTGE
HTM system

cooling water
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INDORAMA PETROCHEM LIMITED

UWUN/AIY : PRO Tugeumslfidau wihi 3/3
\ s
fhe : Production (304 udlunsed ; 4
IHMONE1T : PRO-W501 MIFTONAUNTOUARDUMS Start up SSP Fuidwatiaduld : 15122010

43 FillHTM 191 Secondary Loop #efi
Crystallizer Loop (-E01, -E02)
Pre-heat Loop (E1, E2, E3)
Heater NPU (E1)
44 StartHTM Circulation Tunn loop #1115 Circulation 1vzA0awin1s Flush HTM tersadsanlsn
20091 HIM tagasandamssa’lva

ad gy

45 Heatup Crystallizer Loop 1182 Pre-heat Loop lilfigumgindesms
46  Fill N, "m0 System
47 ¥henuaze1an1olu Line Taw Start SSP Blower A1 Ciroulation N, Taglsir1u filter 1au 009 filter 8
' o Ny &
WU cyclone ANK mﬁn PJ'HWN IUALDIN UALIUD
& o Y q9 . . ! 4
1991 Line az010ud2 17 Circulation N, f1u filter ¢
4.8 flush oxygen oanlau@nluTasnudiszuuf oxidation reactor UAL3LINBBDAT reactor, preheater, NPU
Y
dryer, hot conveying, crystallizer Malszum 5 asq

49 Start crystallizer Blower U1 Heat up, Start NPU Blower u& NPU system uisy Regeneration

-7

410 USuguvgiiuaz Flow rate vaa N, lifsuflsariideanis (TIC 20, TIC 21, FIC 10)
a1 Sunuemnives N, Tl il

- 0, Content 5-10 ppm.

- Dew Point < -55 °C

4.12  Start Feed Amorphous 910 Silo #30 Feeding Station uufn 1311 vo1

dendy9e s
1.0 PPE Wnnsaneutidnm
2.07naeusz IWih I aoasy
3.a39@0uMs32 Inaves HTM doeliiish mnfialingaseuiiui

40379700337 IMaves lube oil #04'liTiT2 nnTs2 I nyadorsiui oY

g 4 iy 1 & 4 ' o
sanufevosi lFluiunesn e iive 1ul¥Reunemsihan
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@aN  SHOTR/2565

19 UNIIQU 2565

Gou  fowemsTsamenna sunsiinuann Samdaszees
A L4 ° @ P
Sos  dedoyadauwinaugng MSDS dsiall
2 4 Y
fanaundae

1.8uu1 MSDS T3A% 1 91

4 4 1] 4 1] o ) Y

e UsHn  dulasun Ulasey $iie asegmail 459 Wy 4 auuaie 36 duatiauiaun
° a o [ 17 do a 1 o Y]
guneliauan Sandassues 21180 Hanuiszasaduiumsdedoyasmauniinan 128 AU LAz subcontract

¥
21 AU SIWTINUA 149 Au Uz Foyamsall MSDS IWnuniIea Tsawena suneliauau 3an-ia szveq

A qgyd W Y a o
ma“l@mﬂu°uaga“lumsammmmmummaummmzqmm‘w

a A ]

WIYUHUUWDNT U

INDORAMA PETROCHEM LIMITED
Head Office  75/93 Ocean Tower 35th Floor, Sukhumvit Soi 18 Sukhumvit Road,Kwaeng Klongtoey Nuer, Khet Wattana, Bangkok 10110, Thailand Tel. 02-661-6661-3 Fax 02-661-6655
Factory 45/9 Moo 4, High way 36, Tambol Nikompattana, Amphur Nikompattana, Rayong, 21180, Thailand Tel. (038) 606167-169 , (038) 606369,063-4821999,063-4822999,
Fax 038-606368

www.indoramaventures com
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YaR
19 UNTIAY 2565

Fou  gSwaems Isswenuna duddugumwihuathunusiveu dunefiauiann simiassees

Foe  dudeyadiuiuminaiuuaz MSDS astall
=y A ¥ 9
Fahdandae

161141 MSDS @153 1 R

4 Y { ' ' ° N o
iWiesdae UsEn dulasnun Ylasay Sin Asegioun 459 wy 4 auumy 36 Muatiaurawm
o ) o @ [y do = 1 o LY
DUNDUAUNAIUT WHIATEUDI 21180 ﬁﬂ'J'lll“lJiS’;fNﬂﬂ'lluuﬂ'liﬁﬂ%ﬂgﬁﬂ'\ﬂ')ﬂﬂﬂﬂﬂ']u 128 AY LA subcontract
¥ 1 ~a o
21 AY TININVA 149 AU Loz Jeyamsiadl MSDS IdnunUsny germaems Tsaneuia duasugumndiua

o ) Y] @ @ 4 3| LY
thunueey sunelinuwaun Simdaszees e lditludoyalumsnumwunudueideuioas gunw

2 a A

WITYUNANDNI Y

INDORAMA PETROCHEM LIMITED
Head Office  75/93 Ocean Tower 35th Floor, Sukhumvit Soi 19 Sukhumvit Road,Kwaeng Klongtosy Nuer, Khet Wattana, Bangkok 10110, Thalland Tel. 02-661-6661-3 Fax. 02-661-6655
Factory 45/9 Moo 4, High way 36, Tambol Nikompatiana, Amphur Nikompattana, Rayong, 21180, Thailand Tel (038) 606167-169 , (038) 606369,063-4821999,063-4822999,
Fax 038-606368

www.indoramaventures.com
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aaamsduiaveIniina Iy (uns1AN - Qe 2565)
HRD 5 0 4 4 5 4
ACC 0 0 0 0 2 1
ITD 0 1 0 1 0 0
EHS 5 3 4 5 4 0
CTS/1SO 2 2 3 2 2 1
QC-QA 0 2 0 0 1 1
PRO 4 11 10 2 3 4
MEC 1 1 0 1 1 1
PUR/STORE 13 4 2 2 2 9
EIS 2 0 0 3 3 4
WHD/DES 3 8 7 2 3 5
SECUITY 0 0 0 0 0 0
UTL 1 1 0 1 1 0
CONTRACT 1 1 2 10 1 0
Total 37 34 32 33 28 30 194
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atfnsLfingusive / wansaliaunalunisviieu 112
Usza1U w.A. 2565
US¥M Indorama Petrochem Limited
DEPT./SECT. | JAN | FEB | MAR | APR | MAY | JuN [ suL | AuG | sEp | ocT | Nov | DEC |roTal
CP&SSP 0 0 0 0 0 0 0
UTS 0 0 0 0 0 0 0
MES 0 0 0 0 0 0 0
EIS 0 0 0 0 0 0 0
WDS 0 0 0 0 0 0 0
QCs 0 0 0 0 0 0 0
PGA 0 0 0 0 0 0 0
FAD 0 0 0 0 0 0 0
QTS 0 0 0 0 0 0 0
SES 0 0 0 0 0 0 0
CONTRACTOR | 0 0 0 0 0 0 0
VISITOR 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0
uIuRSaTLAA
ausug 1l 2565

5

.

3

2

:

0 +—@ L 4 @ @ @ @ @ @ @ L 4 L 4 ®—

JAN

FEB

MAR APR MAY JUN JuL

LAY

AUG SEP OoCT

NOV

DEC




aa a e - o o 2/2
aﬂﬁlﬂ']iLﬂﬂq‘UﬁlL‘lr‘iE! / msgmssﬁnmﬂnﬂumsmaw /

Usza1U W.A. 2565

US4N Indorama Petrochem Limited

Up date August, 2016
2
>QZ
[y
&
<
=
=
(o4
=
C
°c
UL
0
CONTRACT
CP&SSP UTsS MES EIS WDS QCSs PGA FAD QTS SES VISITOR TOTAL
OR

O JAN 0 0 0 0 0 0 0 0 0 0 0 0 0

O FEB 0 0 0 0 0 0 0 0 0 0 0 0 0

B VAR 0 0 0 0 0 0 0 0 0 0 0 0 0

OAPR 0 0 0 0 0 0 0 0 0 0 0 0 0

O MAY 0 0 0 0 0 0 0 0 0 0 0 0 0

Il JUN 0 0 0 0 0 0 0 0 0 0 0 0 0

(e 0

W AUG 0

I SEP 0

mocT 0

o Nov 0

[0 DEC 0

Il TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0
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