189U S asULYaI919a2L98A LATINIT IUS189TIUNTS AT ICHHNANTENUA LI AA DY

1ASIN15VEBNNYULS DAL NDES1 90 ILAUNA AN UINNULAUVDIARIABIVIUDYA
at ] = = o ] ’C‘: ¥ o ] o at - =% ot 1
LLazT,ﬂﬁamﬁﬂi‘uﬂﬁgammeruLﬁamamﬂa‘wau'luulﬂwzl,al,l,azﬂaaﬁwml,ﬂuwammm
a a ~w F o . v & a o a a
INULANVDIAAIUINUATIIVT (D190 N UNANN UM LNU LAL)
YIUSEN Uan. 3100 (NHI1TY)

(srerunlusNyIal 2/2)

(aUuunUndayaniingvsnedunases)

NRaLATINg FUAYNEYA §UNDATINYY AMIAYAYT
W184lATINT UTEN Uav. 9109 (W)

ﬁa&uiﬁwaﬂmami @Y 555 AUUINIA UVNAAINT WARNINT NTUNN 10900

ANTUBUDIUND

O wwedarmilaueudiuali uiem gﬂﬂmﬁm LaUUAAS waus U5 AouTALAUN F1A0
LﬁuﬁﬁﬂLﬁuﬂ’mauam&mu AANUIFDUDUTIUINLUY

@ wWwadlassnisdladnmsueusnaunegale

i

LSAE 139 gludin weuudad woud 15udidisds aeudauausi 1

/ 4 (3 y ' o | )
0 4 ] 4 1

N g G Nqu1eu w.A. 2565




s189°UN S U asULYaI919a2L9 80 LATINIT IUS189IUNTS AT IEHHNANTENUA LI AA DY

1AS9N15VEBNNYULS DAL NDES1 90 ILAUNA AN UINNULAUVDIARIABLVIUDYN
at ] = = o ] ’C‘: - 2 ] o ot - =% at &
LLazT,ﬂNmﬁﬂﬁuﬂgammeruLﬁamamﬂa‘wau'luulﬁwzl,al,l,azﬂaaﬁwml,ﬂuwaﬁmusn
a a A w . v & a o a a
INNLANVDIAAIUINUATIIVT (D190 NUNANN U LNU LAL)
YIUSEN Uan. 3100 (NHI1TY)

(sreunludNyIal 2/2)

(avuunUndayanilngvsnedunases)

NnalATanNg FUAYNEYA §UNDATINYY AMIAYAUT
R184lATINT U3EN Uav. 9109 (W)

ﬁasﬂiﬁwaﬂmami @Y 555 AUUINTIA UVNAAINT WANINT NTUNN 10900

ANTUBUDIUND

O wwedarmilaueudiualv uiem guﬂ,mﬁm LaUUAEs waus LHuALTeSe AouTaLAUN S1A0
L‘T’Juﬁﬁ%ﬁuﬂ’mauai’lm’m AANUIFDUDUTIUINLUU

@ wwadlassnisdladnmsususunaunegiale

BSAE 59 gludia wouundad uoud 15udidiese aoudauaudi 1

Nqu1eu W.A. 2565




- .-

..'....-..-l-l-l.-l.....'...'...'..l..l.-l.-..........l..l-..-..-...-......'..-l.'

N1ARNUIN

e YT E T E ST TESEET ST EEEE S RETE T E T E S S EC S S E SRS ETEEE S R L




e R R B B A BB L R R B K & _E R B _E B L B L B E B X B E N B E E & R L B B B X B E & 2 L R & B X F™

i’

*

-

_ -, .-

A1ANUIN 1

AANUIN 1-1

AANUIN 1-2

AANUIN 1-3

AANUIN 1-4

AANUIN 1-5

AANUIN 1-6

A1ANUIN 2

AANUIN 2-1
AANUIN 2-2
AANUIN 2-3

AANUIN 2-4

AANUIN 2-5
AMANUIN 2-6

A1ANUIN 3
AANUIN 3-1
AANUIN 3-2

-
Ihl-----‘--------------------------'

~AsUszyu iUl wWRAIALE W E 1YY

£
L

#15UNIANUIN

vilsdeifusauannsuidnvi anuvisdedl aa 0306.4/3611

aviudi 18 Auenou w.e. 2556

vilsdeiiusauann an suviladedi via. 1009.4/5568

astuil 15 wgun1AL WA 2558

vilsdeiiusauannnsuidivin anuvidedi A 0316.2/684

avudi 16 Auenou w.e. 2559

Mo UNNATULEYIN Auvtidedl an 0310.6/776

avuil 28 quaWus wa. 2561
wilddoudwan1siasanTsunsasuulassigazidualasinise
Mansudvi suvifided an 0310.6/629 astudl 2 AuanWus 2564
nNNIENINAGINBTLATIEIUMA WA, 2564

5188zl PeATMUUALLNITOBNLUUNIAUKAR TN INY
lnasAUUanfuedIsall (SDS)

vifedonsugsAandanuil wu 0403/2682 aa¥uil 18 nunmius

WA 2564 393 Adssurmvaudludsunlainisusznauions
adafeDlasdsumadlSiansan (szexi 1)

nQvang AsMISemdmennhenuiiietadunstesfuniuns
synaveslseinigelZalalsun 2019 (COVID-19)
TgazidunluaugIninULAUTELAN
eMIAnARINAE eI UINES

maleReunsiaunsiuilinmAnLiu

-

L

L]

-
"-""'""'""""'-"‘"""""-'.‘"'.""""'""""'



- .-

ANANUIN 1




e R R B B A BB L R R B K & _E R B _E B L B L B E B X B E N B E E & R L B B B X B E & 2 L R & B X F™

i’

*

-

- eSS eSS eSS E e,
£

ANANUIN 1-1

N DLAUYDUINNNSULIN
AMUNUIFDN AR 0306.4/3611
A9IUN 18 NUYIBU N.A. 2556

~

L

L]

-
"-""'""'""""'-"‘"""""-'.‘"'.""""'""""'



m‘?-%Hq g

7l am omones 3611 nsadvin
auulesn ML, eoceoco

Y AULIBU b&d

o v = = - Lo < 1 v ow

509 wimansinsansenunisidsuulasneandualasinmseeeviniisuSeuazieadedaiv
nandnsifiuduresndaisevesuarlasinsuiul g usensaunaviniiulaveia
wazreasnduiundindusiisdiivesndaniiuaisne ves uSEm Yam. Sain Givnwu)

FOU NIINNIFIANTT UTEM Usm. $1in ()
v =* ar o et o s J ar d =
9nsils miladeuivn Usm. §1in (Wau) fl codomolbooo/ebe ariull ec fiqUIL bddo

mumiadefidneds UM Uam. $a8m (i) Tdvedesieaunisivdsunlas
srwavidealaseinisvenevinfisuiisuazneadedufvadnsusiiuiuoindefieiuivosuay
Tasamsuiuuginiisudendeueviethiuldvsiauasdeadredafundadusifiuduvesndauiniy
357197 ﬁ‘lﬁ’shum1uLﬁuﬁ'auil'anﬂm::ni‘sum‘sQ’*ﬁ'umfum'sﬁm15:11151amumﬁms’lzﬁmanswu
daandouuds Taonauiema Wnumuniseenuuusiazidualasenisiitelwiinuvasndounn
B9ty mazBunududs Ty

nsudminRsuudiiui mswdsunaseandealasanissanan SldvialE
\Aenanszvusedawindouiudsuuasiuseniiteddy malassnmse fnseanunsaldinnsmstiosiu
waruiloransevudawandon LLazmmsmﬁﬁﬂmumwaaumanizwuﬁqu’;ﬂé’am}'\umﬁﬁwuﬂ:ﬁlﬁu
unauiiumuiureuangn ielusseneatuuazsvorsiiiunsseluls

o o o
Ja5suniwelusansau

YauanIAUUDe

008Ul UfURTINITUNY
asuAnTUAYn

dinanuUasniouardanInaauneun v
QOHGEPL O]
nsfm/Insans o blone scemle

[



0609
Rectangle

0609
Rectangle


_ -, .-

................................................

00 o0
D -
& @ < ¢
C 2 o =
uaow

%Ou
Nulﬂ
c 2 & &

@ P
G w &= D

7 s G

‘R @ X
> TG |
oy
uul
= IS

2 =

& 5

G

Ihl-----‘--------------------------'



viun Usn. S99 (uva)

tm%’xrﬂlﬁoo

“m’iz‘;;w%%
t‘lm“.......4’.:..0..5."-..-.....-“.

o - 3 -
7 v econes CEDGA dnnauuluuignaguny
NENLINTFITTUTIALAL AN DY
o0/ FOURYATAIL of DUUNTET I B

NIWVN @ocoo
© Enquaau wees

= - =l =i ' = ]
L9849 NE‘Iﬂ'ﬁW’iﬂim’liWEJﬂ"l‘uﬂ"l'iLUaEJuLL‘Uﬂﬂ‘ﬂfJaSL'e]Elﬂiﬂ‘idﬂ']‘i‘ﬂEJ'IF.I"«"I’]LﬁEJUL'i@LLE\:ﬂ?Jﬁ%’N

v o

fufundnsnsiiuduresndsinanteswaslasinssugviiisuienieunnve

ar
o s

Ssilenziauaznoaadafunansuifuinvesndaiduaisne (nmewisiledu

LAN) U89 USEW Uan. 9 (uweu)
= s ' o at o e
Sou N3sUNISHIANSIVG U3EM Yan. 9nfia (i)
15 =t as -oar o 4 ol ﬂl ar
$rafls wilsdousm Um. $180 Gvww) il docoomlele/bon aviull « NUAMUS beda

Adfidundy e, aglinasmstieatunazuilunansynudannden kazansnIsAna
As1vasUnansEnuatiadey Tasensveevindisuiseuazieasiadauiy
nARAsRLRLTerdsieuUssuarlasisuuUTmisu T aniauang
yorhiulimsianazieaiafniunan fausiiuiusesndaidiuais
(mevdamswisuwaseandoelassmsveneviiisuSeuarieaiiedaiu
anfaeiiufuresrdmainntesuarlasansuiuusavinifisuiFenienns
nedmildnzianasieadafufunan s uiusasadaidiunisie
(aviewnsleduiaa) v1 U3Tn Uan. $1ftn ) seegiiiiuarsquan
gunerss Jminvays

b, WAINMTALesBURaMsUfTRnumsmslasiuuazunlonanseny
Aaunndey wasnmsmsAreIRTINEBURANTEUAWNAden Ussanlasinsnu

AP

s edeindie U3 Uav, 310 e Wauessnndweaiiudin afedl o
SenunsUiuwameandealasinisueisyinfieudouasdeadedafundn Susiiub
yondsfivinvoeuaslasimsuuliniisudoniarnainiiilinsiauazieaiadaiv
nAnSuTiRuAnreeRdeintiuaise (nelowisileBuiudy) v93 U3 Uan. $10 o)
fegiiduarisguan Snerisim Swmiavays aduiiteununiius bees davhienulay UiEy
gluifia wauurfiad woud BudifleSe roudaunudt 91da Wddnauulovisuazuny

VEWENNSEISUTR UaY A wnra el Wad U s muIuAsUNISAMNSANTIBNL ANasB oAl W

ANUnaU...



Anneuulounsuasununinenssssuvduasasnnden R sauseay
éﬁ'qna"nLLasﬂqLauaﬁmxn'i'smmﬁ@'ﬂjwuﬂwﬂqiﬁﬂ13mﬂ'smmunwﬁmiwzﬁwaniwuéammé’au
Faulassadaitugrumati fansanlunsuszguaiedl @/oees Wotudl oo fua bees
%aﬂmsmsumsﬁ:{ﬂhummw Tl ufiuroufusenumsvisuulasuazdealasanis
gureviuiiouardeadrafufiuadnfusiiudueesndsinswesuarlasansuivl g
dndlsudantouraotiiiuldveiauasieadrsdafundnfusiiiuifueandairiy
f39197 (1aemnsleAuiiiada) vae USEm Yan. $1in umvw) degiidivavsguan

sunomiswn Yaninvayd Taslviudesm veam. $aifa (umaw) FesufUimunmsmistosiuuay

=

uhlsransenudanadewannasmsfinmunsisaeunanssnudanadeniiauelilussaus
sg1aLATInTe TratBuanudiidndn o uaz o sl U3EY Uan. $1fa (umeu) azies
UszanuygInvinseanu Isidumsnusunuandeadoyanmuamudiunsiinsanves
ANENTIUNMSHEMIYNTT SN o tau wiouwHuTuiindaya (CO-ROM) lugUves Digital File
(pdf) Adobe Acrobat $1uu b usu wWieaabimhmsnuatuauyseiiuulgamadeRnuiy
YDIAMENTTUNTT S & Y0 wiouunuTuiindoya (CD-ROM) Tuguves Digital File (pdf)
Adobe Acrobat $117U eo wiu @ussedineu nglunm o Weu weldiluenansdrsbauas

o as

delvnuagauiifontewaly viall drdnaruy leduimisdeudauiom glmﬁm WOUUNRARN

¢ ada a o o w 4 o = [ o o [ ) o
LEUR Lf]‘um‘ua‘iﬂ ﬂﬂu‘ﬁaLLmuﬁ VNN Lwaﬂ"ll,uuﬂ']ﬂua’mwLﬂﬂiﬂ@d@@lﬂﬁwLl.a’a

Fa5sunielusaiansandutiunissell

YOUANIAULUDND

BUANENTIY UHURenrsuny
" ‘_.rl [T -t - ! o
wrBnsdninanmleuisuasumminensssssfuasuandos

AN M EANENTZYIUE IR 05
WA o bod oEoo 7B oxow

58S o Weod Soeo

v S

M o e -
A 9 Lpes b st I



0609
Rectangle

0609
Rectangle

0609
Rectangle

0609
Rectangle


e R R B B A BB L R R B K & _E R B _E B L B L B E B X B E N B E E & R L B B B X B E & 2 L R & B X F™

i’

*

-

- eSS eSS eSS E e,
£

ANARNUIN 1-3

N DLAUYDUINNNSULIN
AMUNUIFDN AR 0316.2/684
A9IUN 16 NUYIBU W.A. 2559

~

L

L]

-
q'-"."""'""""'-"‘""""-'-'-'."'"-""""""



‘ﬁl AR cmeb.b/ bﬂ/ﬁ'-/

dninaudyiinrevvays
&ol/5 DUUNIELNNTT  DNBKIDY
9. “Ilaiﬁ bwoooo

_)é AUEIY  odde
$9e  Sunstumsiiund@ndusitituviesudwmanduntlesideulivziasuin oe 97 Uiufwa/dsiuuudu
Seu AemsdndmnssukargenUAdnAng iueen

ofle e mlsdovesygniiundnsueiiiuviovun be 92 ndu HSD/AIMTURwa Wy HSD/MQGAS (Wi
Aira/ndiuuudy) adundue3sne ey Yam. 31in @) adlufl o Mgeu bees

mumiadefidnatls UTEM Uan. $rim @vnvw) dudweriandnfueitlnsidouriuviovun
o 1§11 ® Wy 'luml.a (Submarine Pipeline) MniAuAetiufia HSD (High Speed Diesel) (i
Ju wdsfaushidiufioaaithiuudu HSO/MOGAS  w U3aenlneasusen muamamm UNOAS
5191 fnfavays Fadudsarsddnhitlasueugn Ussanmsnaielinsianinnsudi ty

dinaudigiinneewivay  Rsanlulssduaiulssasdvesuienausenauiv
uasdeamainunafinvesielddmdniug  HSD/MOGAS KAZIIBIUNIANYINANTENUNS
Watuwaeandealasimsinmie b i wmLaﬂmwé’ﬂmuﬁﬁwLauammwm °uat.'§aum PN
meumadauasuansinuludiuiiieates msmmamnmmﬂsymw HSD/MQGAS (muumﬂaa/umu
W) smL.Uuwamnmeﬁlwmﬂﬂiml,aaumawummnuﬂu HsDAufea thumaviewun e i v
Uiy vzlidmansznunviauazizuunsTUIERAnA NN Ul S E 8N AABATUNIAUATNTN
anmadeumnanmstesiutasudlvdwndeniifiegiuluegeiiivddy  dwinnudwihgiine
avwayIiunsu wasvelissnmdidunmanesmssudunedenmuardeulvuuuvhslusygaliugn
addsdsddnilusrerditumseginniinin Tnsufoinungmneduluduiifsrtessluse

FBvuniensukazaniunmsiuduineitesralu

YDUAAIAIUUUDD

AennensdinnuMiinravays

UATIINTVUEINIIUN
dinnudwhgiineavay3
3. (o) wacdmas


0609
Rectangle


e R R B B A BB L R R B K & _E R B _E B L B L B E B X B E N B E E & R L B B B X B E & 2 L R & B X F™

i’

*

-

- eSS eSS eSS E e,
£

ANANUIN 1-4

N DLAUYDUINNNSULIN
AMUNUIFDN AR 0310.6/776
a9 Iui 28 NUATWUS W.A. 2561

~

L

L]

-
"-""'""'""""'-"‘"""""-'.‘"'.""""'""""'



'

4l

o 4§
AnNH. YuUn,_ 13 ’ 954

vHn Uew. sqdlm L)

wedudl, ......?aﬁ» ‘e
v 4 < Fuft 6 .2 A
TUN ??N.G‘éf .............. - m 19-9% 'S
f af coecn/ T 10 NI

aUles) NN, oo

- 4
hH AUNIMUT bébe

1

Fos  wiwanisRnisanradsuulasreandenlasinisverevnfisuidenasieadidady
wanSusiiuRLsIrdafe e uaslanmsuiulgyiisuSendaumeiniuiuldvea
wasreadedafiundndnniinduvesndninuedsimn (Wudurrvendnfausioung wo i)
Y8IUTEN Uan.din (uvnwu)

wl

-

o) ns‘sum‘s@'ﬁ’mms USan Uan. 910m (ungu)
i =3 o o, Q u é o l} .24
1909 wldEaUIEN Uan. 9110 (W1t) 11 Gooooslble/acde a4Tun b §119AN bdbo

a o o w '
dwidanme  dunngnsensntunl o (A bdns) 8NAATNTIENATY ees 15IATBILY
wisTUgaAnRAuTalulIg wiswnsAnT1Y bedo

muntedendnaie uiem Uam. $afa () (Svedessaunisiisuulas
Teandealasimsuveevinfisudeuavneadndufundnsasiifaniurosndefnsaives uas
Tnsannsusulgmiifioudaniounoiniilivsauasdeaiedafunindusifiuiuosndaisiy
A35191 (R viendnsamiuung wo i) veeudth Uam. $1e (vnew) aresdeaududs

naudvi Rensanudaiuda uidne WaiumsyssiunansenuanmsUiguas
yeavenlnsms e srundselifiuanitd aunrmiuasiinaivewmea aunmwomeuas
sefuiiies sriheuiauasauaende wae Feuiine Wausinmsmatesiuransenmdaneden was
WRIMIAANINTIIAOUNANTENUA S auiiiseazBenasouaguluseRuisensuld Snlans
Wibuwastsnamdsdmanensldmnuviondadus wretsdisaamspvaildnuegluilogiu b
anpflumsduAeudnson dealianaudsdunsingifing wedsanuSnunisayde
rndariiiudounmisdunfeundaius fafvrendeuaneidaddauisanalumstdaia
sndu il uSEme sesfaufiimunasnmstastustilonansenuiannden uasuasmsinan
ATIvaBUNANTEVUAWIAdpuA iRl iAY wazanasnsdimue i lusisaunisAsuudas
eavidalasinisvervinfisuieuaziaadudufundnsudifuduresndefigionion way
Tasimsufulsminisudonioumevieitulinaaasdeairnfundaturifufiuvesndaiy
#3579 (AL WoREAS IR o 17) YBIUSEM Uan. $1im (umiew) atuABuwAdINIeY
bdoo DENAIIATARD LY




. ' - -

Tunnsil Ve fesBuidasmeoynnugnadrededasddmbmanuuefufinsndwi
fimua wieuszunguszasilumsueeygamuiitmunlungnsens19atuil om (W Alodms) sanmal
AN ee A55AFBMK Iz TR M sRuEelut i lne WIEWNEANIIY bado
auAaiidamndae

o o P s a |
Fussunnfislusansunazantiunisaaly

o =
VDULAIATUUUND

speptul SnunIaLNY
pRudnsdvi

aninanulasndsuaraaindauniaii
nNENAIIRGDY

# VSAN/ NSN3 o bome adals
Yl HA.00.ATL,

waBmenuiala iRy

LAY


0609
Rectangle

0609
Rectangle


NYNITNT I
AU bon (W11, w&ened)
@ LAy, = = T :
senmuanNlunszwTndRnsAuse luihui ng

WITWNEADIY @ &b

9IS MINNANNIUNING oo 1TTAADY UHINSES I YYANTIANSD
1 g é = = ar Ay =, E=)
Tnih Ine nseunsdns 1y wegs Fudlumndnlaonsesriyaansdunis@use
1 g ar i L] ar QLAY =y
TusiuiIng U o) WA, b&ad 1azuIns1 od Uiz yRansAwEe Iy

' ¥ A - Y a1
i Inoud luiia@y Wnsdnsy bdoo. SJuuaiIININTE NS NANIANDBNAYNTENG I

14 faetn 1)
Y A
19 o lungnsznsnail

) ¥ . ¥ [ H s ¥ ¥ %1
"aa1d " vaunea Ny avauin lilviion Twi uazldv vsauuih
o 1 or o cl
Snavd i s1uduh nzeay sudlumsdgesvenlszmnruvdoflszmsulflss Townd

1 s %’ L !
3 ﬂuw%msm m ﬂ‘luﬁmm‘l‘ﬂﬂ H%E]‘LI'LI‘}I'IU‘H 1MUDINSIARINATT

= d'l 1 H o 1 "u’
10 o §ladszaedzusoyyiadanadneimsviodoulagiedidunin
o 4 a a ' o o a 4
MWtufvonmuuuieiudnsusiidmua TavszyiagUszadlumsdomsviefouln
d . ot ol
veayanioudrondng uuazionans awe Tl

(@) smnoeduuingdoutiu uagamoistasdsesidrdszary o

mwonetas iz T1Aa9swms vieninalelnsuaasguzedsdufioon lnsdus1sns

o - B A et
(») nangmuaniniudvenssudns vielludidninseunses nio
o) Y g o e ar e dda 1o 13 5 =] r 4 H w &
Ahudlidnemiigquainuifuiaadenuuy diaass 13 e1unui neaey owduma
ar =y :I 9 o1 al = 1 g =]
dayasvestssrunienlszmruitlse Tomiswiu vionzimawluuwii inevwiouu

FINIAVINZIBAINET



4 4 =
() wuunlauuazswaziduaveomsnisdadulanveoygyinlgnaiia

1 ¥ q 1

sumdsuaihdedflszneuinininnssumuauarurimnssulssamnguuivigie
Fdwimnsaududiuses Buremsviedstulaflveoygailgnadndrsdiduahiniu
wiivnadn uaz TnssadreridanldnioTagouit linanua s lusdesiiddsenauiniw
FranssuaILgumIUIAINg sy Tes1§uses

(@) unudaaasnuiivesyanauasyina Indiflos

(-7 ] ot o :; A 1 i g L3
(&) misdtevessanianioimsnsodeduleRuooyanailgnaiealedid

¥ & o oF| o .o or ar o kY
wihadey Suseai hiithuglassndoumuiaidamda duilos wagmsineianivuiadon

YBIIVIIN

a o ﬁ - a wa )
(b)) T1IEUMFAATIYHNANITEY Y QEI'JﬂﬂEJiJ‘BQW‘EN']J;]'UNﬂ'IﬂJﬂ{]“f’ﬁ.l']ﬂ'l']‘ﬂ']ﬂ

ar :L -
MIFUASUELSNEIRUNTMTUINRDUNHITR

o A { £ 1 o 18
(@) nangruvselenmsouiineidesiiofuRnsmsminimualasilszaaluy

TNV NPUNH

P Y 1:‘] - Yll o ¥ w [
HATUNATUAVDIUUUALAAD 11’781!?]11]971593]??11.“11114\1%953?3\“’]159?\

=4 ] a A wa e w aa o <&
NEIVYUHAYDADN TS FOHUDIHIIRIUIUHN N UUAAAD UAZHANFIUIONTTTATNITIAHUY
(I2) {an) () (&)(b) LAz ()

ﬂ. M& ] T L) = 1 d'l o
lunsfifigoudmedludiusisms Sglamie w%ﬂﬂmm‘mammsg"lﬁﬁu

AMUDHTDUNTAFIUUBLONEIA (@) () (&) uaz (o)

44 a 1 %o ¥ '
40 o Aueeygmlgnaieiasnieddulaarsaawihdeaiiuiives
£ - a P ar Ao Aa 1 @ ¢ ¥
nssudnivdedludidninsounses viedludisunamhiiquadinuiiduifanefuuii
L] g o/ -ﬁ’
daeed T1 Srufvh nzamu sudlumedyesvenlsznaunsofiszananldlss Tomi

L L t g o 1

$2ui wienzianelud lnenSevumeviavoanziadinan
LY a 1 %’ A =2 o e 1 cf
fo « FnyazvesnImsuaznsalafifoynld Idwe
(o) Mo USD

i = H 1 |
n. doed Iaseadren Bivih Idienans avesindaeumlasdirea Tl



s itoonidt o was

A’ (= = Y. =2 1 =1 ¥ LY~
v, WunufsuEeluudid d1aase D9 01ufvd nzamy swdun
ar A 1 at e ar T =}
dyrsvenlszmuniefidsemanlflse Tomniswauded litidnvanduudunsuniala
- 1 1 4 [ 1 é’ H ] -] A &
fuaaon Wivdesnuie uawuandowudsinihidni1d vaz lufizeneafrdulauuiu

e &4 s 9 Ap o od 1A a3
WINaULT0 ‘NT’Jﬂ‘-]'lﬂfNﬂE)fTi'NTI'inlﬂ‘uBulﬂuﬁ?uﬂiﬁﬂﬂﬂﬂlﬂéﬂ'ﬂﬂEJ'LII‘EE]H'H

1 = =i £ 1A g = ) r ﬁ. ’0’ a =
fl. ‘].Iﬁ'}ﬂqﬂ‘llf]qnﬂ'llﬂﬂﬂﬁﬂﬂﬂth“ﬂuuuju'mﬂﬂu’]ﬂ’uﬂﬂu’]ﬁ-ﬁ@nqﬂ an
' a ¥a g A A A = i o o o & o8 2 o
ﬂ'J'If)ﬂ51nuu’1ﬁnlﬂ3J'1"'H.|’ENlﬁﬂﬂl‘ﬁ']!'ﬂﬂu“']ﬂ']llﬂ?']u%'uﬁu TﬂElﬂ'l‘lNﬂ\']‘Uu'lﬂﬁﬂuﬁﬁflﬂHﬂlﬁ

=y 1 g} Jy LY [} g
glilszmaudnatideclumiu o Tu o veinrunhaveani

:ia :: = =) é & & &
d, ﬁﬂdﬂ%"l'ﬂﬂ'lillm'.m]ﬂﬂﬂuﬂ AU U IANNTTUANTNIOANTATOUATON

!‘?'Juummaﬁumnﬁa

1 A A A a9 1 ) a Y] &
9. nuAsuSetruseriades lutlanunisilszevuez 14wes nio

IAURTLINENIR
(o) dewnSuseduuaz Wzfsude

f. azwlfuszdudeaflvinaficmzauiulzfoude S5gnnsed

o g ' . v . 4 ¥
LS INIRBIATU LATATINATIATUVBIAEIUADY INNTT 6.l DM 1aA YR

v. TWefivudodediTassadnfiudouss nun uaziinaasadud
$asinsasviageTandedutmingegaudafiuves1Defoudedosagganinseaui i
Yoo <o rudnng wozlisigaasefiudausmadm sndud S efounazdoniidedu
aznliusedy

g 13y 9
(o) AU oezwINdIUnany
f1. Avall Tagaadran Ty IdAan1anis nave s asuulaq

. Y =] k3 1 9 A a oa a9
. ﬂﬂi‘lllﬂ')'lllijﬁLmzﬂ'.l'lllﬂ’J'N‘lliilQ‘HENE!Bﬂiﬁlﬂﬁﬂ’luﬁ'ﬂmﬂ‘ﬁﬂﬂﬂﬁmm

miivua lagdsznmalusiwneemuuny



= o 1 o 1 a £ A A ] E . ¥ d
‘ni‘?’luﬂﬂ1141‘5'111'1;]11mﬂﬁ?ﬂﬁwﬂdmﬁﬂmquﬂ‘lﬂ?ﬂ‘lﬂ ‘]Nﬂ']ﬂ']ﬁ"ﬂ%ﬂﬁqaullﬂﬁ'mﬁ']ﬁ']unuTﬂ

veoyanmlgnaduniegluannuiufareuvesdninnudwini q A4

A 4 1 g -] 1 e el
19 ow fladgnasdivernisusedianladreardrnaiiiognoudud
w ke = -] 1 g ot -:!', 9 ar  a H 3o
wsenstgaanindut el ng (ATuf o) W beed 19190 Taelu'ldsy
] .l== ar 1 o t y& -]
ayanevse ludhulaui1dueyane §118Gsd S uedngenungruineuas 1agudve
é =] ar 1 or :: .l=¥ o oo 1 o =y o
ayqmateluniladhfuuaiuiingnsynsniildieny Thdmmnsanoygaaldlasdldh
v ? aa A A ar ] w
d8 b uazto o (o) 11 ldlsdy udlunsdinermsusedeouladanafisnuaenioanmitly
ar ' = s ¥ = LA a 3
PUATIABNISIANISD oo 1991 el asuudas Y vieifanansenudaiadeow m

£ o 4 4 3o
wdsliidwomiodnsounsessonou Uutye wioudlummsvioteonimiunend 14

v d  a
T4 1 U oo AIMIAU WA bEmed
Hwon e aunay

FIUUAT TININTENT NANUINY

I ,
o - mgna lumsysenialdngnsznsntiuil Ao 1{10991AINT1 0o TIANDI UHY
o ey =y T s é -='| =y
wssswmgfgﬂnmﬂuﬁaiuumﬁﬂm WILHNTENTIF &b Faud lufimdnTay
o ey = -1 1] g o =: s ey o
wizsigyganmsidudoluwiinine (il o) w.o. beoa Tygatimsdivua
o A & [ H Y ¥
naninaaiuaziimslumseyanaliUgnadnensviedduladisdudrldmilons Twh
o ¥ 13 . & 1 o ¥y o a A A
uazlaihyeauanit d1aaes U 1unu nemay swlunndyssvesdszmruvson
o e a = ] 3’ =] o ¥
yzanauldls: Temnisuiurionzaneluinai lnerSauusneniavoinzadanald uas
o or 1 g :‘l ﬂ’f ﬂ’ —y
MIfTMUABANZYBIDIATLAEMIE1E TR YaNa 1 saumaszoznafiszdesfintsan

¥ ¥ d W o a o d W 2
ﬂuig'lﬂiﬂl!ﬁ?lﬁﬁlﬂﬂﬂﬂi:Tl"liﬂtlﬂ{]ﬂ‘a'gﬂ‘i'ﬁﬂ %ﬂi]'ll.ﬂu‘ﬂﬂﬂf)f]ﬂﬂﬂﬂﬁgﬂﬁ"lqu



£ o - et E ¥ Va WYY g & oq v 1 w
pnsewazilunsiineweyanaldlgnadald Idsmilisnnedldduesyanadadngu

Y Y] | W W AW 1 a
nazend s aTudIuvse Iignassme luad i vua

I oos

s mhasreinsaazesn lueygianieslunilefesdduuiuuaui

Vo o -y ¥
1ﬂﬁuﬁﬂﬂj‘lmmzlﬂﬂﬂ'ﬁﬂ‘jflJﬂ']HLL‘E\%Qﬂ?IE)ﬂi]”Iﬂﬂ‘U‘EIEJH'EQ'Iﬂ

3 3 9 & v id
io & Msmimmuadoulviulueyanaldamiidiuviumzauazsuilu

wetlpedunansenurafuadouvisorarse Temivessyanau

o = o O =y o 1 ar ,4
99 oo AUoyaNedsssuAuTumsgnadiameluduasudoniuuaiudn
Fuoyana HdTveynna liSuduiiumsdgaeiuaielunaidingn Wusyanadusuy
¥
GHLG]

Tupsdindiueyana luensuduiumalgnadameludmuanainuissa

&5 o A . A e om 1 ' P
nils dFuoyanaenstususvswszssznaisuduiunsigaadvdod mnunuuie s ud
Asumua 'l

& v . B - °
dioid i 1dsufeeaissaread Idivsandwenioumgualumsye
a 1 F "W o
swszeznaniorudumsaunis Wdvoyaaldvernszoznatldasasnnifiouus
o 3
ITEEELER

10 oo fTuoymaldgnadnermsniofwuladadiduaiidladseaed
oz Towdns lumsdgnaduemsuiodstulaaredduaih WdiuvdodsuTouuda iy
A Taeltundngums TouanSunsndnguasionasnute o (o) naz () doid
Mdae

dadii1d5uudanazasnaeundnguiiuiigndoaids eenuilsde
funsiums Toudnidena 1 uaziosy TesllumsSonifudaeuunuldedndiv o
andfludsuoynna

Thhanwlussaniluagssareanldidusunsdifidiueyaamodie
Tagoy lay

A o k3 2 ﬁ A 1 g 3 1 g
‘fJJﬂ alo ﬂ'l‘iEI‘Llﬂ1“93Hi§1ﬂﬂ'§ﬂﬂi1ﬂﬂ1ﬂ1‘iﬂ‘iﬂ Qﬁlu‘lﬂﬁ’.l\‘lﬁ’lﬂ'lll,uu'll.!ﬂzﬂ'l‘i

&S e 4 & 1 g ] ' g S&é ¥ 4
udams Teudnt lunsdgratnemsviefedu learsadunish 1oy o nsudm viebu



(&) veviomuaiiia

. N1TINNONT oM AR INIINIAVDINZIaNT D UA AN doadare
= A’ = 1 ] =y = ] 1 & 1
wiememialdwuau luleond o rudiuas Tasiildduladiuniisuoenevsome
=y é’ & J ey
mdakuduuvilo Ny

JI 1 di ti nid s
v, Myt Wi memanenenszsua Wi vsaamsduniidnyay
o 1 g A .& .:{-:1 ar o
adoaaanu uazmsinenaneunlszilmiomoniseuilidnumzdontenu Il ld
a P & = P
Faumvoudunniiga el liAavnanadude

A w ¥
(&) WaUNUU e
Y o A1 1t LT [ ¥ & a Y A
f. ﬂE'l4113ﬂ!luuﬂqwﬂﬂiﬂ!ﬂﬂwﬁﬂﬁgﬂﬂﬂﬂﬁENH'] AT LAZUIINUUREN

" d ' " IA
v, foefi Tnseardreiudnsaazoglunudufuinniige mnfiduhiou

, 1 H o
e Il I Smwz aaudisuilu

o : % =) A g
9. anvaFussutauiuian UMY e:e Iasuuiduiveuauuy

k) 1el -‘ = - aa [ = a %’ == -] E=1 o
ApeogAuUINITSNANTHIBANBATOUATEINAN dmTuuSnudhiuaunIoeniluduaiy

1 [ | & Y e g v v A
AunNITIAULITY mauﬂamanumzmmouaz“luummmawuuaanm

() AUGSD

w 4 % a2 w !
uTRIS IS pAvse Nt IndufisanefiozdnanSevialngfigah
ﬂ’l |- L3 L] g '0
muiSonuzannsasugenh ldlunaniasiiga

(@) Tsaguih
da & A ¥ 1 & ' o
n. Tsefinanunsesguih doseguudinioeginddaunniiga

1 ] %’ d'i 1 d'l o di g L ar
¥, MIADNDGUHT IWoABIFDNIUIATBIGUHINAIABIINUYUIUA LU
f,’ :.i’ = j y%‘ L T a 1
revoa Tsaguihsudefiudu udrmenaueu hlnmuaiuinldi uazdaisredesgaind

o 3 5 1 '
szduthasige hidoondt o was

44 o %o ¥
do & Wimeweyanlhlgnaduemisviodsduladasarduivhi lid

o o ’ » i @ 1w Y _q 3
douuzmudommualude « dunsmmzsels uaziedvh Ideyareuda Idlseme



o . 1 T ) ) arat o
aﬂymmmmmﬁmaﬂﬂymmmmimqma1Lmumu'1uﬁﬂmﬁ1mummg1 smﬂmmﬂu

waninual lunsoygnane 1118

SUS TR d e
fo » emsuazmsandduihuennniidimualilude « uozde & o

1 1 i W o = lg &
oy li1d Buuadluveamesrnsuiedgiamnazlgnadeiiuiielss Temiveama

5115
o = - 1 H
1o o udmnas lunsinsanoyymlflgnadnomsuioddulaalm
o 1 g o ar 1 43
uisiiidade il

s a A 1 %’ o T g ]
(&) SNNUEATOANIMYDIDIAISHI oD uTaad d WA 1Ty
o ] a o e = ] a 14
dunsraemI@uEe niov limainlasuuiladll vsenelfinaransenudodaindow

A 4 ' ¥ e ' ¥l =
() oinrsnTededulanredrduiifveouginlddgnadialdded

o

3 -

dnvazveInImsHarmsanmhieynaldnnde ¢ niodo &
& A 1 ¥ o - 1w
(o) o snsoasOnlaanddusihiczeynnlddgnadelddeslioglu
A dda : S 4 o . X oo ¥
wanuiiiifilszaimensudmitdgnadweinisvieddulaanardusith dszaa

aQF T

nandeddfuanuiureunniguussiaslszmeluswiesnpunn

A A0 ¥ . ¥ s P 1 Ao
() mioywnlfldiuidredrdueii Wnsei Idifsaviiduiiu uae

. 24 a di ¥ ¥
auasmmzaIagilsyesd lumsldomsvioddulafiaseadushiniy

EY shé‘ o 1 ¥ o, - 1 g a  f (-
(&) mseygnali lgiundlediduii deeldiflumsdasengruisinday

k) a
MINIURUOINTHIONGHUIETIAIMIHUTD

LY PR 3 & ﬁ & AT |
19 < L!J'Ellil'lﬂ'lhlﬂiﬂﬂ'ﬁl‘f)ﬂuﬁy'IﬂﬂQﬂﬂ‘.i"l\'lf}'lﬂ'l‘i‘rl‘a"i) mu'lﬂmqmmlmm

[y N o & o [ 9 & 1
L 11115]'!1‘1"Iﬂ‘i']ﬁ]ﬁﬂ‘l]']']?d‘[!ﬂ‘ﬂlgﬁg'lﬂﬂuﬂﬁﬂﬂ'l‘ulmBL'EIﬂﬂT‘iﬂﬁﬂﬂ‘JuLLﬁBQﬂﬁﬂﬂﬁ‘jﬂ13J.ﬂ'|ﬂ°].1-.l

al Ve e

awduiiniuuadui lasuseeym e

8t

iy g L 4 2o 1% d
Tunsaifimmutiuiieminsededulaarardwiihfveoygnallgnaiie

= o

Wuns@iflioneyana 18 Is s ldfvesyanansumetunaduduinua fuild

g

VADBYIN

q-ﬂ’. 1 ¥ A @ r 1
Tunsdidimuiuiduoygradundnguuazionais luasudruvdela



e R R B B A BB L R R B K & _E R B _E B L B L B E B X B E N B E E & R L B B B X B E & 2 L R & B X F™

ANANUIN 1-5

RUIFDUIINANITNITUITIPIY
nsiUAsunuassgaziunlasnise
NnsUEINMuutisdedi an 0310.6/629
as¥uil 2 nunwus 2564

‘----------------------------------—--—--—-----"



171‘ AR omeo./ 623

QEHIRT
nuules) NFUINUVILAT @omoo

b quaius ool
Fo uﬁmagﬁﬁmimﬁwmunmﬂﬁauuﬂmaqaazLﬁa;ifLﬂwn'ﬁ'lu_'s"uwmnflﬁl,ﬂ'ﬂzﬁuanssﬁﬁ
Sannda lnsamsvenevdisueuasneadadufiundndusliiufnvesndifaivssuas
Tﬁ's-:rrmJ%’wqaﬁmﬁﬂm‘%aw%'amwﬁaﬁ;ﬂﬁu’lﬁmLaLLasﬁﬂa%’qqﬁ’qLﬁuwﬁmﬁmmﬁuLﬁu&]m
adniturdsnn (foadadafunandusidiudu) vas vden Uan. $ain (oamu)

Sou weEmIainauulovslasuRunInensssTHRLarduaae
v oer LT o as 5 ar = o o
Frafie wiieiouStn Uam. 9ia (i) N Roooedoe/acn/odos ATTUN alo AANAN bd e

Aafidasnding 'i*lam:umsLﬂﬁauuﬂmiwamﬁUﬂiﬂﬁqmﬂu'ﬂEmum'ﬁLﬂﬂzﬁmanisﬂuﬁmmﬁau"
Iﬂiﬂﬂ"l‘i‘l!El‘1EWi’\L'I?]EJ'UL%EILLﬂSﬁﬂﬁ‘%"‘lﬂE.f\'lLﬁUNaﬂﬁmﬁl,‘ﬁ:mLﬁ&l‘ﬂ'i}ﬂﬂﬁ'ﬁﬁﬂ‘ﬂ%ﬂ’]ﬁﬂtﬂﬁﬁz
Tﬂsamsﬂ%‘uﬂjaﬁmﬁﬂnﬁaw%’amwﬁaﬁwﬂu’tﬁmLaLLasriaa"s’NﬁaLﬁuwﬁmﬁ’mﬁ
Fiudueeedatuaismn (Reaafufundnsomiinia) ves U3 Uam. rin
(1Y) U @ LU ‘

puvtiedefsnddis U3em Uam. $aim (uvinen) %’ﬂeiaswammstﬂﬁauuﬂaaswamﬁ_&m'
Tasenslusasnunsiassinansenuamanden Tnsinsveroinfiouiiauazdoainadanu
mﬁmﬁmmﬁmﬁmmﬁﬁqﬁwmu’amLLasiﬂiqmi\J%’uﬂqqﬁ'ﬂﬁauL%EJw%’amqwiaﬁ‘{']ﬁu'l.w’fwsmuaz
n'ﬂa%"mﬁ’qtﬁ'uNﬁﬂﬁmﬁtﬁmﬁmm@ﬁ’aﬁﬂﬁuﬂ?ﬁww (Reathedaiundnsusiiandv) dolinsudi
fsanansduney TnoUssasdvensadradufiundafufinsmmng <ooo gRUIARLAT TN
o &1 niouszuumidnainievulusdndamiuusnaiuitnsdsedumsieasudeiundndndives
Adafeen wardnsaszuuiiaaiy (Refrigeration Compressor) Aigafunansuaiinginuliy
Deoceo kas Dxosas ﬁw%’uﬁfﬂwQuﬁ”w’[wﬂwuiw‘ha%’uh"ﬁﬂw'ﬁmu'ﬂ'ml.‘%'wueiq e GLLLN

B L I‘j
LLYaian U

' AT ALEY Wimswdsuwasneandealasinns dnaintedy v
sanssuidssuuLilduuinamdvidioude fwenansemursansediAglumsanumsuseiiuag
nsenudsuandon wlﬂ'ium'n'mmwau'l'mafa ma‘tmﬂu‘l,ﬂmmmmimsﬂmﬂmmuLL.r'ﬂ'uwan's"wu
Faurndoy wuuTendsdsiuyaus 9enTUINYA AUVTIEeT AR omeo.o/aes asTudl
oc NUAVUE N.f. bEba 'Lun'imwusw Uan. 9109 (WrIed) uﬂﬂmmﬂummn,ﬂaauuﬂaa
3'1ﬂavtaaﬁﬂmam'jmammmsﬂaqnuuauu,r'ﬂ'uNafﬁ.,mjaaur.nmaaumammmmmmﬂaaau
_manisﬂuaamﬂaaumm‘rﬂﬂLﬁualﬂuﬁwm'mmﬁmiqs‘wmanizwuﬁaLnmaauwlﬂ'summmwayh
we? Wiuden dem. daiia () wisbmbouifidnnanihilumsiarsanoyifiviesun e

/Aiiunng...



duiduns Tnemnmhsaugdeyiiviesugaiiuitnsasuuasdandn enansenuseasediday
lussnumsinrginansenuanedenildSunmmuiureuliud Tnmhsaudeyiivieeyyin
Fadeseaunisiuasunlasiananniddnauulouisuazunuminensssmwfvardanndeiiie
wuslinmznssunsgiuignis (avn.) Rarsunsisaunsiinsesinansenudsnnden 4ad
LﬁEJ’}TTEN‘Lﬁﬂ’J’]JJLﬁU‘ii’rJUUT;SﬂE!UﬂIE]UET’]LﬁuﬂTﬁL’UﬁrﬁmLL'UENLLa5Lﬂﬂiﬂ‘ix‘lﬂﬂ’iléﬁj’uE]“%E:Iﬂﬁﬁf‘jaﬂqéy’lmlﬁﬁ

mswasuudas Thmhsnudeyifivioeyymudwansidsuulasiananlvdninmuulsuiswas
WHUNINEINSeTIITALaEAIndavon1U dalu nsndvidsdassnumsndsuassanden
Tasamslusrgaunistiasisvinansenudwandeu Tassniseeevniieudsuasieadiadaiu
wanfusfiuALveIndefimivesnarlassnsuiu pvindsuFondesnaiaruiuldveiauas
readdufundnfueliiufuresndniniuedsm (loadredafundadusiiudu) ves uStn van.

1NA (UUIY) AIUEINAWINIY 1189 @1TNUUTBUIIRALLHUNSNYINTSTTUTIRRALAININA D

‘TJ Q ¥ o =
IauUEUanAtENI Ty ﬂ’]‘ifﬂ“ﬂWU’]T,LI?TTEW"\T]?EH']

aFsuniislusaRansandniiunisioly waznan1snasuUuUTEnISInlUIARD

NSUDIVINGIUAIY VDL lﬂ‘“.l?lx’]

VBLARIMIUNUND

SDAUARNTENTWALUIAY SAWITIVNITUNU

BBUANTULAIVN

Binrhfiasie-SuenaninuemsuIin
munuuuinumu.aguﬂumﬂmmﬁiﬁmsmmzﬁm’mﬁﬂn

dinautasnduaraswnaouyiaun
naudundoy
sdw/Insans o boane acae


0609
Rectangle

0609
Rectangle


- -, -

SREVIGR
N.f. 2564

ATMANUIN 1-6
Ulast

Q 6V

NS NISNIINATINIY

e YT E T E ST TESEET ST EEEE S RETE T E T E S S EC S S E SRS ETEEE S R L

<

Ih--- H OB BN BN BN B B BN B B BN BN B BN N B B B N B B B B B B B



N o
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

ASNITNTN

Aaan1eUlnsiaguman
WA, b&oa

ofegunnuaniluien € 25sanids uaznan o 955Nl (@) (©) @ (@
uag (o) Lwiqw'su'swﬂ’zyzﬁﬁmmuﬁwﬂmﬁaLwaq WA b&ao WATUINTY o ITIAAIY
Lmqwsu'swuzyzymmmuumuwamaq we. beco JuilviuinlnonsznutygRauam
dfudonds @OUA ©) we weeo IguunIinInsEnIIMENIUEENgNIENTILY
Fawioluil

o o ngnasmanidlilividuidienumuuaniefesuuadututvudfulssnia
TusnyReapunwidusuly

Po o lungnavnaasil

“f1ellasidsuinas” nu1ea1u91 AeUlasa8u1MaIn1uNg)NI¥N 3331698

nmsfuandninasl 35113 uarleulufeaiunisuds n13eunie uagdnsiA1sssuion

nenfunsusznaufsnisisiulianga
“adannellasidesival” mineni1udl AdaiellnsiaeumaIniungnIEnsaeiInig

nsmruananinael 350113 waviieulainedndunisudy n1seunts wardnsiAiassuiey

WNEINUNISUSENBUNINITUNRTULT DINEAS
“LanARINITULASIAgULAAY” NUIYAIUIT BLULTATDIAaIN 19T LATIAULAD

aufmuslusrud s navewndietlnsido e

“wivdneiellasideuval” wunganud e1a1suagiangunsal sIUITY
fetlnsidouvan ldlunisdrefiellasidomvan wed luddresiinisinaaiadu
fetlasideuuailinlevselinau

“Sunatuln” vnganuin AMunsivitaiametannsuasnuld Saniumn
Litesnin eo WwuAwns wasludveslulnuula


550336
Underline

550336
Underline


N e
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

“Uinadumse” mnerarin wuiiseu I ﬁﬁgmasLﬁummusm'sﬂﬁwﬁimLﬁwmm
luadaf9Ulasidouas wariuiiseu q vinuuargunsaiing q Aldlunisiunie
eietlasdeumailuadiinelinsiduuman

“@ONUNEIVIAY MNEANLI anuneIaUssLamisuYaglifeAuRun g
IIPIWANNUNY IV

“@nnufinm” mnganuin anwdnuiidansdnlussuuiidunsdnuduiiugu
N30N15ANNTEAVDANANINUNYMANEINIENITANILNTIARALNYMINETINEN1TIANANY

“AauanIu” vanemEdl Janunguangdinlamyatsl TaganungningIteag
NTUTMITRIANTANAUITAAN TAUINNATIAUNYNUIEIINETNULFIULVDITAUIMUAI
Tssfumsednlunssagusmunguung visanuilsznaumaudsluinieviomaundu

“WusanIu” Mineawd lusuaaIuaunguingeglusuany lusiaing
AaUing UaTNNEAMUNIDUUITIR

“PNFYIT” MUPAIINIT NNVAN OUUAITITUE NNENEITME NIBAUUEILYARE

“NINEN” UUI8ANNIN mqé‘ﬁyﬁ]'sﬁﬁmmn’i’wwmnuuﬁguwi ob.0o AT TulU
KarTiANLE VB ULIINIAFANTEIAVTTIVRILS boo.oo AT FulY

“enuninweinuy” vineanudn ssegiiannamesunililuuuameiuasedm

WA @
unmly

90 N1590AKUY_N15E319_N1VAdeuLarasIdaudaiuLardeinelinsideuman

lupdsireWasdumvas dulusungnsznsisisanituzrussaiellnsdsuvan

90 & N1599NLUU N15d3573 NITVAdauLazaIIvdauLaIsudaiuuas
reielinsdenvar wavszuuviofMellnsdeuaiuaraunsal luadaiellnsideuman
Tidulunuvdninasiuazisnsisguussussmatmusluseiaamiunm

nIInedsukazmsIvdsuLdIsuduAvLazInefiigllnsidauial wazszuy
viefellnsidoumaluazgunsalnuissanils Feadudunislnegnaasunasnsivaey
AUNYNTENTIINMIBMITMUARAALTRYDIVAABULAYATIIEB UTIDBNANNNIATY o

90 @ n1siasvuzvvesduivkaritefiellagidenivas wisuviudne
fnllemdenven Irinnnuisuiusazdeinellnsdeumean wevauwivieiellnsdaumean
WausiN Tl

MTINTrEsweInIns IInanklavsewE91nns

mataszegiannsIaniuazisiaaes sesinanszesilnaiian


550336
Underline


M =
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

NUIN

= L2 Qs Qs & L=y =}
NEI BAURN E‘ULL‘U‘U anwle waysyarUaonievesndaneUinsiaauian

1 ‘il
@AUn o
WAL ALUUN AT

i o adefeliasidsunardesdunudilaoduuluanisunuaiingues
adafedlnsidoumar nioudsneadianing q ‘ﬁ'asii'sauLﬁumﬂé’qﬁwmmlﬁwmmmsflu'ssas
litesnin &oco.oo LWAS

Tunsiiunutmussanis Tlaunsouandsinsesndaiedlnsidoumadls hdnvh
wuislussosivilvanansausdaisvesndamellnsdoumadls

30 o adidellnnidouviardesiunuiud nuvendimetlnsidouiaifiuan
wefiny weadiietlnndouman Sufusessefellnsdouven wivieiellnsdoumen
wnasthvseAudn Munadulw 'ﬁg'ﬂ‘lJ'a"ﬁLLas‘lJ'ismu vieudeTeszunpinvdn Aaonsovuds
fretinsdouman wavdeneandu @ mudmaduarnesndmivenuninuy

MIuANITEavBARINTIANTY agnTioadatuantszerUasnstonny @ audidivun
Tungnssnansil

o & unudsszuurieuardineainieeng q lulweadafelinsdeuvar liuans
uwsasuausy waseluil

(@) wnussvuwvieiwllasdeumaiuazgunsel

(o) Lmuﬁqsswﬁaﬁ’uLwﬁmasq‘un'szﬁﬁuamﬁnmﬁqLﬂ?aqquﬁwﬁ’mw& LAYUVIAT
WiemAui

90 « wuuneasndanuskazdtef1gllasideninan wasi@asudaiuuay
Jefetlasdouve dewansswasiBonetaties faseluil

(@ wlaudiuuy wlaudiuan wlaugiusn uazgunsalsng q ﬁﬁﬂﬂgmsﬁiﬁ’uﬁq

(o) UM JUAR uazII8azIBYnYeIgIUTIN

@) TwasdoansfoaseuasSRRRISs

1 oo wuuszuuvaiellasidsumaiuazgunial ADILANITIEALIBENDE1TRY
aseluil

) 1

(@) 5V 99918 e audata LLasqun'szﬂ

4 4

(o) 1n30guivllnsfgaIniauss UL IIALLATERNTIgUTDUATON



N
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

(@) grusessuszuuvisiellnsideuvaiuargunsal
19 oo BUUNDATIMNUINYN19TUIATIAUAY ADILAAITIEALLDEANDE1ILUDY

wlauiu ulaugiusn wlaundann wazuuaulasaasng
sUMueg1alagaeIn1

NUALIDUAUDILATIASI

Qs

= e o) = faa @
'5']833LﬂﬂﬂmﬂﬁﬁgﬂﬂﬂﬂﬂqsﬁﬂiﬂiLaﬂll LWaQLLaSQﬂﬂimﬂﬂﬂﬂﬁﬂﬂﬂU

U

)
)
() FUARMIMYIIULAEFUARA LT
)
)

@

wiudrefredlasidennan sunsgUnsaitestuisnefedlngdeunainiedu
fetlasideumad
o ol wuuTTUUYERUMAMAraUNTA] FeudnTeasiBenagties Mreluil
) vuwvie Aullale wavgunsal
(o) dosguimienssyusdunassnigurunias
) §rusesusTuuviBAuInaIwargUnTal
) uvasivdediiuin
9 em wuuneafeiunstuly $lUse uasUszg desuanssisasidenesiaten

(@) wlauity wlaugiusn sUAu uassudn
(o) Twazdoauansdrusng q vostuneiuli $luse wazUsen
i0 o WUUABEIIENIEIINSTUI fowanITEatiBnagtos Karelud
(0) wlauiu
) sUARANTINLATFUARRNET
(@) thazunsdnseseungtnuazyown
) Twaviduauantdiusng q vewioniesusyuieth
fo o lunsdififidneas1edu q luwnedafiedlnndonve Wuanuuuneazden
Aaneadnaudie
do oo uwnufwazuuuneaine Iildumsidu dwolud
(@) WNURIAUTD o uazde < MWlduesidulidnnin o lu @oo VIuus
ﬂé’qﬁwﬂimlﬁwmmﬁﬂgmsﬂﬂiqnguﬁwﬁuLLainqLLanﬁ'wﬁ's'smwﬁ Tiltunesanliidnni o
1y 000 il fowanineasdens q Wiannsansedeuliegieiaau



M eo
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

(o) WUUNBATNANED « (@) Way (o) UAZTID e (@) (©) waz (m) Wilduiesidu
Bidnmi @ Tu eoco L’?‘l‘lLLﬁiﬂé}ﬁﬁ'}‘ﬂﬂImLaﬂummﬁﬂgﬁﬂﬂﬂﬂiﬁﬂéﬁﬁﬁﬂuLLasI‘iflLLfJﬂﬁ'T‘tiﬁ'i'iﬁJ‘?ﬂﬁ
Tilduesiduliidnnin o Tu beo

0 oo M3feaddieatiwing 9 melueadifelinndomnas Wilszey
anuAaIAdeuIINuRuiIUTnildfuouynldliRuiesazBau Wi Fedlidesnin
svozUapadomuiimmuelungnismsni uwasdnduvesdsieaiising q defeaiuuduate
Iilssogmnunaairdouanuuunoaisildiveunnldliiudasas i

o oc adimellasdenmaideuaninensfuinansiuauduswesduiviasy
eiellnsidouval w@suduiveazdnefellnsdsunal wiudneiiellng idouivan
frunsfulal viedeneadiedu q aeluwaaditellnsdouvar saufesmensAun
Vo3I UUYeMeUlnsasuman SEUUYIDAUINGY Aaon JuLNURITeITsUUIWAY ssuudyeiu
Wouny wavszuulosnudunsneainiien

o o« LuuURBa IILAzTIBANTAMUINANTUAILTILTIveIgIINd Ui uLas
Pefetiandouve windefellasdonmar munsdull wiedsneaidu q aude «
70 00 70 om 10 o€ uasle eoc NeTusyyInlineaiiseIAITAUAgIUIBIINIY
nMsmuaueImMsIINmnauviesiudeuynuds Tldsusniulidewanseasdonnui
seylY wilvlduuuneainauagsnen1sAILIMAING 1IN LAALIY

dwil o
anwrkazIzuzUasnnuneuan

Jo wo adifellasdoumansesiisverUasatoneuen Suselui

(@) ﬂ%ag‘luﬁmﬁmmsamu.as‘daamﬁ’auﬁmwuéaﬁwmm'sLé‘wmm

(o) fpgvisnnuanssswglidosnin e,cooco WA

(en) ﬂ%asévhwwnwmamuwmma anudnen mauday wazlusiuanulidesnin
boo.oco LAT

() ﬂgqasgvhqﬁmmeanwuﬁﬁu‘lﬂuanﬁnnﬁ'ﬁwuﬂ‘lu (o) waz () warlusseziinanila
Thbuluawi$uusivsemavualuswiaamiun

my¥aszorrinssinedsretlnsdonmesuweaauiniuassanis Winnnduiu
wazinefetlnsidoumauwnanuitu

io we ademellasdoumaiseiidnvasuasssesUasndonouen fwoludl



'Wﬁ’] @G
L @ncs mauﬁ cc M 'iﬂftiﬁ’i]’mtgmﬂ‘m e ﬂ'ﬁﬂg’]ﬂu bé&ha

(0 fimuduarnesendmiverunvunidouss funisdayasidanunitwesauu
Lidesnin eb.co was wazsedldduaugranisliiuanudugenliimadeuielfiiu
maduasneandmivsumvugnndmihidelsunreugavieivemadyasding
el madiuarnisesndmverunmugsisiinnunitwesauulitosnin ec.co wAg
veunaanItmasidgieandesldiesn uasiifainiuldthidesnit v.oo wes wield
sovudsfetlnndsumandieenidlasazain fwesanmuszneuii o engnssvai

(o) IaEUFUYBIITMasIBBndmuB UM T use Tuadyasiiifimenans
e vietumiewiinsareadusesiamn denivanadusuresisalaveamena
nMesreth Wiemumvewnidaasiananlitesnit ¢o.co wns FifeguamUszneudt b
vhengnasnTad

(@) wFuFUvIMIdILazseendviusunmus dedliagnsdfvemiedayes
fifafiauldsiosnin e,000.00 AT wazlzFaNNIABLFUYedlAstandlitasndn
&o.00 WAT HIDENAMUTENOUTR @ Yengnssvsil

(@ nEuFuveIITMasseendmIuEUN UL FomiungaEulAmwemnaLen
fegilafertulidesnin ¢o.co wns ffegunmusznouil « vengnasnsaeil

(@ EuFursImatuaseandmiusun Ly sedlisgasildsivamnsdaas
ffeuandusiulasuniiaiy o do be Fuly LLasﬁmIaJaséuumqé’fgﬁ]'sﬁﬁﬂmumﬂﬁu
U @ 6o be Ul dhegunmuszneuii & Vengnasmeii uasnvnedyesiiauaady
drlafunisiaud o fo ¢o B o #o be IEITBINATILATNNBINAMTUI N ILY
dodluingnsdlsis wardesinangasusuldsimemdgasfinanlidesnin e¢o.co wAs
Fahegnanmuszneuit » Tnengnasnai

(®) IFuduvemIiLasneeendmiueunIuy Fosinainaaludunie
waugnveuimaasiiinumeduinlaiumiaiy o de &o fegludunadeatu
lLitfosndn @o.co was Fuegenmusenouii o vhengnssvsasi

@) WwENFudowduanvendianasnuliinananBuduniosnduanvondain
ypmudiidontvasmuiiianuaetudiug o fo €o lidesnd ¢o.oo was mnid
arumatuliiiu o do o Wiiannasaywiu fefegunmwlszneuii < vhengnasnsai

adsfnetlnsdoumariinadiuasniseend v uwmug AT AT
sumaasadouarldfuougaliideumeunguuneidhevnavalaud Tulddunseniuy
liFasfoRnuteimunindhessosinseringaEuduremaiiuasmeand miuguwmue



MM eb
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

NYoUADAUNNA Y VTUATANYAULVDINIAT AN NODNAMTULIUN M ULAIUNITIARTY (©) ()
(@ (@ (o) uwaz (o)
1 ‘il
dUN o
anwazwavsyezlaonnaniglu

P v nssmdufvuarinefretinndouman ssuuvefelinndsuvaiuay
punsallundsietlnsidonvan FosidnvusuasssovUaonsts fasolud

(@ svevUasadvdmiviufvuaziiefellnndonmanvunioiuiu Wil
AIUANTNA & TnEngnIENTN

(o) szuzlasadodmsuduivuazineielinsideuvaiwvunavuazuuuilliludy
Tidulumunisedi © iengnasnaasi

@ dufunazirefretinsidenmassdessginnasieaindulauenaniiimun
lu (@) war (o) warlussegvawinla Didulumuiisguusiussmasvualunvisaunm

(@ #osdaliisyvurednimiioifufuariefiedlandonmaiwuumiefuay
Weangungivesinds Wil dnway n1sAnds sauiainmsmageunasasavasy Irduly
aumdninusiuar AN frnunIUsTnad muslunwisnyunw

@ doshidsdufvuarinemetinadoumardourty

() Fowivanmuurussgintuiiledafuibi fausspinuiifiaaulnsind
bo BIAYaldyd Liaunin b.oo LUAT

@) vinuddstufvuazdiefedlnadomnar deaiifaluseiideanmulngs
Lidesnin e.co wns deusevduivuardneinellnsdeuvar Tnuegrnainneinivuy
vssyiellandenmadlidenndn aeo was wariisalussfesdimadnesnegutosanma
matheendinanseivssglussileaeendiuuen dnguavidafiawisadasenanmeluld
Tnglideslungue waslavsegaasnnarilufinisufuiacu el uwdfuivuas
Defetlandsummitdoglulsanduifunielsauenfmsssed wiefiduiumanugiu
€000 ansull agliaiealussdouseudufivnaziromellnsidoumanile

(@ #r¥uf1edlnsidoumaluagiieiuinellnsideuvadiiilddndaogiy
wivdefetlnsdsummdesegnieluvinaiiluss wavegrinanuuwniinuvesyanady
Livesnin eo.oo AT

@ Flusuleaiieuwmmzerndnlunld Fesdalitianiomdn viegunsnifurusy
nsugshondanuiiuvey Tasawiowmdndesdlvumdukiugudnardivosnin eo wudumg
meluvemanlimaouninduiuiulufuuenuunialussiuiudnlidesnin vo wufiwns



NI em
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

ar
=y

's'mﬂgql.mﬁam?mu?uﬁmaQﬁwwn%ﬂﬂiﬂa}ﬁaﬂniw €o WURIAT LEUARZAUGRINTEAUNY
299AaaN19UlasIagUInalULeuNI1 e.00 LUAT WALNIAY e.bo LUAT WLawdssaziing
sgnadiarauliliiy elbo LWAS

(@0) Fodliiiftutagla q meluvinuluse

90 ba WuINGA19UnsIdsunalluadin19Ulasidounatfeslianwusuay
svavUasafonelu Selui

(@) #edvgrnIneIAsdunIouuIIATlduveyanadulivesnit wo.co WA
alienvdalnuviudneielinsifeumvategvinnussezdinanla Fosadaiunatulndiy
geliidosndt e.go WAT wasiNUueMellnsifeumailitesnil eo.oco LAs

(o) dosegrinanamsilivssyieitinsidonmarvesanuiussynetlnsdouman
Ussanlsaussyluweadimellnsidenivad Lidesnin o.¢o wAs

(@) seauiuvewsiusefetlnsidenmaidedimnitsesuiunouen fuvewsiy
Pefilemdaummiondun Fou weimiuieniufaniviliifausmelianmadendlfen

(@ Huvewrudrefrellnsidonmardeliiiseos v nienimdwvifufiazan
fellnsdeumadls Mdndusesdsewmievesdneluwivireielinsdeumainewivense
Tessugiwtlnsidguvmesngniguenagaiigme TnefosusnanvioviesessuIoin

@ Fefedinsduuemseniuiellasdoummanlaiouwmuzenadnluvuls
desdnlitgunsaififieruuduse ietlesturinefwilasdamvieniuiwilnsdouman
fanNam

do be adifellnsidouaddesiiivensasudifinellnsdouinasiidouin
¥9990A509UdINM9UIRSIaUMaININlULRYNIT Mmoo WAS ¥1lULRYNIN @o.00 LUAT
foAY Larlldnuiutesrensavudin1ellnsiaeuinallitesninde unveaNasINYe9I U
msuieUlasideumalnasineietlasiaeuaidmsvsavudiinvtlnsideuvan

fivensanmassAnis Aedegintnwivieihellasdeummbidesnil etoo LA

WUIA en
@ =4 1 & ) =l
Assunseen1wtlasideuman

0 be duiusazitefellnsdennailiussaiiellesidenvailaliiiuiesas
wUaduinvesUsuinasvesduiusarieinellasdeuan

Po oo mavsseimilssdeuanievuddivssldlifuiesasunduinve niums
veoafvudsiellnndonvan wion1vusvudsiedlnsidoumaimahaungraneiidie
nadAudelutuilng



M e
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

90 o n155uiellasideuvalasluduivuazinefiellnsideuman feesu
Metlasideunaianndsudiinetlnsideurainiossvunisvudsnetinsideuinainiame
Falasulueugnausznoufianismuan Mion vusrudsieinndsumanainiung e
ensiuselutihuiing

90 bs nsIef1vllasidsumalaindunukasineiiglinsideuval #eeang
Metlasiaounaraslududinelinsideunainsossuunsvudnstlnsiaounainiave
Falasulueugnausznoufianismuan Mion vusrudsieinndsumanainiung e
demsiudelutnuilne

o wa WEUsTROUAINISAIVANIVTTAIUANqualiliiinisnszvinla q fBn9
AolmAaarlindeuszneiWluuinaiiinsfusesemetlnsdouvan

o mo fUsznavianismuaudesinridunsunisfuniedtefellngidouman
wavuansiluidowe wWiuldie o Ushnawivseielnsdeuman

W &

Qs Qs

Qs Qs =}
AnsUeenuLazszivonAng

o oo UTnMSURTIE szuulih eRedldlui gunsallwil wasssuulasiudusme
nir1vendifrellnsidenmar deadulumungnsznsaviimesyuulnihuazszuy
Hostusunsenirvesanuivssnouiamsiedinsdoumraiiioonanuanns o

T alo deiinsfasaszuulnih wieddlwih gunsallwih wassvuullesiusumsne
niwaiaudy Wiuszasdwwusznoufimsadsfintinsdeumveviogusznouianisaiuay
fumisdevesumsnsnaeunasniidesuseimsufjdimute me nfnaaouLazAsIvaRy
mmn,;]ﬂisﬂ'swdwﬁwnW'sﬁwuﬂﬂmauﬂ’ﬁmm@ﬂﬂaauLLasmwaauﬁaaﬂmummﬁ ol
uagngnIgENTIideszuulniuazsy vutles fudumseinihkivesaniuiiussneuianis
fredlnsidsumraiiionnanuanns o

U0 o ﬂé’qﬁw?ﬂmlﬁwmmﬁmﬁﬂﬂgﬁsuuﬁaﬁwﬁuLwﬁwmc&ué’mhugmsjnaw
Liitfoenin eoo fNadwns yEewirfusuInve WisthUssUdmiusunawesesrnsUnnses
duviesiu wazdesiivviednedumadiivosnindesyn

‘lun'szﬁﬁﬂé’qﬁwmmiLﬁauLwaqﬁisUUﬁaﬁwﬁ’uLwﬁqﬁumﬂLﬁusiwugiusjnawaﬁﬁaan'iw
boo HAALUAT qlsﬁmﬁﬂﬂgqﬁa%’uﬁlwmnmwanﬁﬁmmﬂLﬁuﬂwuqusjnawaﬁﬁaan'ﬂw
soo NadwAs niawhAuIuInveietUsE @ MUSUING B IIANsUNATEIEAI U DAY
wazdeaiithviefuliideuninassin wieuhisesdalniideneiiiofutinsumnaiiiuriameaty
Y0909RnTUNATEIEIUTIDI AU



M e
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

viothdumadimauninaeniadu

90 o ﬂﬁﬁﬁﬁ‘ﬁﬂi@]ilﬁﬂmL‘Ha’JF:fE]Qﬁ)ﬂlﬁﬁLWIéﬁﬁﬁﬁ%ﬁ]ﬁﬁﬂﬁﬁ%ﬁﬁﬁﬁﬂéﬂaﬂﬂL’Ja']
TnsunanimioiAviniusedivsmsinhitesnin oo anNuIANIRS 138 boo AnseoNun
& MINLATVBINUTRIRULENvest I ivkazsefellnsidouva) 1AYIeY o AISUAT
Tiandu o a1519URs

90 o ﬂé’qﬁwﬂimﬁwmmﬁmﬁm%qquﬁﬁumﬁqﬁﬁﬂ?mwﬁasjwﬁaw{fqLﬂ?aq
lngapadinusuLaydn N5 lnan1uunsgusruulesiudnfdevesauinuininssuaniu
wisszimalng lunssususyudusd wasdosdairduinadldaseuaguuinuduivuay
eRmdlasdsummuarus nuiuRTuioseistlnsdeuvaiamn i swmiamstade
ﬁumLﬂ%aqquﬁwﬁuLwﬁqﬁmagluﬁnmﬁqﬁmmmLﬁﬁw‘lﬂ‘l%’mu‘lmﬂﬂasmn wagagluanin
nseuldiulanaeaian Tﬂmsﬁmﬁm'smwaauLﬂ%aqquﬁwﬁ’uLwﬁqasjwﬁaﬂﬂawﬁqﬂ%

o mo n3osguihdumduargunsaliililumsdumdsiosindanionaliludumis
visanuviuiefellnsidomvar wasnaudaufvuasirefwllnsdenvar lidesndn
mo.oo AT

do e Adafellpsidoumairesiiniesfuindssianuaiiue viethonduinas
viaindesfuindsrinduiilieiestundsvianesine sumussghidesnin v Alandu
munnsguszuvlesiudnndevesainauimnssuanuuiiUssinalng lunssususigudua
wiounsguduiiiisuinnuiisguuaivssniadivualussienuuny uasdesdnaaly
auvdninast fasolud

(@) Uinadufivsaziteiedlnsdoumainedindssuimdscidesnimianios
sonunladafunasiefelinsdoner ¢o MINLAT LAWIBS o msawns Iramdu
&o MRS el AsAanuAlddafuiariefellnsdouma L Fsunuiiniisenn
danuwazdeiellnsideuval moo LWASIAYTOUAY

(o) ‘U%L’Jmﬂ'a‘s@]u‘ﬂ']ﬁL"El"]E]E]ﬂ“UEN'S‘g’JI‘Uiﬁﬁﬂm'iE]‘Uﬁ)flLﬁULLasﬁiﬁﬂﬁW‘ﬂﬂIﬂiLaﬂuL‘lfla’J
ﬁaqﬁm%qﬁ’mwaﬂa}ﬁaﬂniw'ssqawﬁ'qm%q

@) vinahiuielinsdeuvaivienisnefelinsdoumaiseailindosfunaa
Litesnimianioswomiuiellnsdoumamsemefetlnsdoumar uwdusansd

(@ Sufvnarirefedlnsdeunvaiiiiliinuauaiu ¢oooo a0 Fosdelvi
inFesfumdsunausslitosnh ¢o Alandy Aedtvudedeou iutudnviluaiesieduiy
ward1ef19lnsdouinainiads IﬂﬂLﬂ%ﬂﬁﬁvLwaﬁﬁ)ﬁﬂ&h’aﬁﬂﬁﬂgﬁﬂélﬂﬁﬁﬁLﬁ‘ULLas
efelinsaoumantiu



N eb
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

@ nufaduadesiunds Thandilassevuinuadsietlandeummadluiiniananse
vewdtunazilUidnulalagasaan

iIosfumAsnunssanil deadinunmuasivmuasdumdaisinendasldan
Ifnaeana uardesinmsnmeasuammmiasmaduses vesnioelaswilingy wasiinmsdavh
nenumIaIEsuaunmLasivinnidussesnailivesnimild Welvinsugsiandaau
annsasenasvaeule

o ez wiuheiellasidoumvaiindiadesdaliilssuuteatulagss fusaade
wumnsssihfunasiiaansodaildaseuaauiuiwiuinefiellnndeuman

Snway nsfeda sawianimedeuLaravdeusruuesfunazssfusaase
wuuinsseidumdmnssanis Wiulunuvdninusiuasdsmsiisguusivssnadmue
luswivanuwunm

T0 e Adsi9lasidsuvaddesdssuudygyiadouseia 15aladunieius
Wegwhdmartaau Tnsfounsaludavmiadalilnduviuinefetliandounvm viondudufu
uarinefnetlandeuman ludnauiisamesdsemsinweunaende udlitesniaosiumis
wazAnsgUnsniudamaluunueimsdinaunishumimienuiinsussamdsnuimun
Tnedasdaliiinmedeuszuudyaanfiousvedaioslaswiinde

¥o <o adsirellnsidenmaidesinduniosdndssfuiiefetingdommarts
Wvsnuinsfufvuasirefedlnsidonnar wivdefellnsidounar wasiadeaqu
fuilasdouve sgtfosudnmasviaaios Taodesdldnuiliiemereanisinmanaensde
uazdomsaasuliiaesdudesiuilomellnsdenmaregluanmitlinulduasUalda
naBALIAN

10 <o HUsznaURINIIAIVANABITRNURUSs T UMAA LAz dalEnsHndex
wussiummnadwisuiuesnsunasesduisduiing sietlandeuvanegluvnvisaiios ey
Uaznilnfs savadmihmenunsindenunussfumamadnivasiivinmli Sussosinan
LiesnimilsdiielvinsussAamduuannsadonasaasuls

TiinsuansnsnunsUssiuanudsesndsinetlasdouamumdninusiuas
s fguusiusTmaivualuseianyunw

¥o <o lunsusznauianisadafelinsidouvan desdalvindnaudeiiu
meneusuUfsANumungnIETIIdheanatRLasmM I neusufUfTReuABtunsmuRy
difudends wasdalvivazuanstiossfentnaruddiunisiinevsudandnn
Mluiiiulédaay



N oo
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

v = = v =y =i = = ¥ s =

0 &n nTiEnUsenaufanisadiinellnsideunan wisdnlddaivuay
efietinsdeumvmviessuuriefinvllnndeumvanazaunsal dedlasumsiusesnnngnegey
LAZATIVADUAUANNTENTNINLNTAINUAANANTRYBIINAGDULALATINED UTD DN
e o Nlififhellandeummuarleiellnsdeumamaeg

delasunisiusesnnnssaniluad Tigusznaufiamsamuauudssiontnnudming
wiounisdesusesnigluiduiuduuaJuiinisnedavkaznsrvaauiassdu wazdalasy

@ v LY VYo @ 1 o = = L =y = =l

puwieuwn inltaanuwardneinellnsdeuwamiesruuveineUlinadeuwauaya Unsaldn

UNRWIENA

Po e« meldtidute «& adafellnsBouveailiiuluougavdeldumuiurey
wUUkUaY WHURS u,asLL‘U‘Uﬂ'aa%’Nmmgwmadwﬁwm'smuquﬁwﬂmﬁaLwaqagdaui’uﬁ
ngnasnsailitedy TilddueniulidesufjiRnungnsensned udte o 9o « 9o wo
@ @ ©) ) @ (@ uag (e0) 10 bm V8 b& U8 bo U0 be 10 bs 19 b
1 ae 19 ab 19 o U8 <o UALID <o

adsiellnsideumainunssanis feslfialigndeinude be 40 mo 98 mm
To o< 10 a& 10 ab 10 a0 0 mc 10 o Larde <o nolundediuudiui
nQNIENTIT LTI

Tunsalfiedaietlndeuveaunsianis liaunsodalviiivensavud i wilnndeumm
mude be lolnanm WguszneuRansmuruiuveiumseniiusessufinsussiandsay
uazdosUftRnuteoulviosudnsussRandinuimun

P0_«¢& tunuuazdneiellnndeuvar iasudanvuazinefielinsdoumal _uay

szuvrienglla siaeualnazouniallupdsnngtlnsiaeumalntasulusupinegnouiui

nnnsznadlidru_lilafusniulideddaiunisesnuuuuarainmuniualungnssnsaad

AR DI LHUNITNAFO VLA ATIFFDUAINNNNUALUNHNTENTIL]

fo «o adsietlnsdouvaildfuluoywegnoutuiingnssmaidlitedy wind
nMysenauLasAeaeduiviarsefellnsdouvantulmilusumiaiy Taodvuinuay
‘U'smmm'sLnunwmﬂ'ﬂ.awmaﬂuLnun'nmﬂa‘lﬂw‘luamywl'a Wilasumseniulinesjia
muduf o shvasuazssezlaendnousn warduil o SnvauzuayvszozUasatonely
YOINIIN o TiRe LU sULUU dnvaz wasszesUaendyvesadimellnsifeuival
ameingfussarUaendo


550336
Underline


M e
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

0 <o Aasi1gllasideumadilasulveygranielasuanumivreunuuulau
WHURS  dagluufeademunguiigigignisamvaindulemdsednouiuiingnssnsll
lddsdu winfinsadduivsaziefellnsdoumaitulul wieaislumusuuneasna
M vas = 1y v =y =l @ 1 = T Al 5
nlaFuanuureundluwaadaimetlasndemvainainan mgluduliuusiunngnsensis
l§0aAu Indlssezlanaioneusnnute bo 353anids (o) lalidesnin eco.co wiAg

Wl u Jun o& gy WA béoc
@ & @ gl &
ANAIUNGE WUSHLYT
STUURTIINMINTENTNNG N



A1 @

szuzlanafodnsudniunazateMetlnsdsumaiuvuinionudiu

@ @ '
Usunaunnaquesiaiy szgzUaensiusnan (Wns)
wazeneUlngdouman
(3n) f & f 3 Q Q
AU ¢, D00 - @EE,000 ®@E.00 .o ®.¢o M.00 @¢.00 | ®0.00
AU ee&,000 — bbé&,co00 | bmoo | @d.co * m.oo | @&.oco | ®@o.00
AU bb&,000 - m&m,000 | mo.oo | @&.0o * moo | e&.oo | bo.oco
AU ME®, 000 — €E&,000 | m@.00 | @E.00 * Mm.0o ®@d.oo | bo.oco
AU @&, 000 Fuly Do.0o | mo.oo * Mm.0o ®@d.oo | bo.oco

VGLNR fl

'3:azvha's:m"Nﬁ'al,ﬁuua:aiwﬁwi‘limﬁﬂummﬁ'uummmﬁﬁu‘uamﬂﬂaﬁu
P9IUAT AULANSITE ASNEN51TUL
srazvinasEedaiuvuarsneMellnsdouwaniueais
JraLvinasEvIsdaiunarneielinsdeuwainunuy
srovvnsEinstaiuiazeiellnsdoumantuialuss
‘Lun‘sd‘iﬁag‘[ﬂé’ﬁuﬁaLﬁuﬁﬂﬁuﬁﬁaaﬁﬁauﬁar‘fmmé’amau Wuszesmng
's:m"1aﬁaLﬁ‘uu.a:aiwﬁ'w‘flim'slﬁﬂummﬁugmﬂuﬂﬂam%uﬁaﬁ'}ma
Fouseudafiuthiiu umiuniﬁ‘iﬁagﬂﬂé’ﬁ'uﬁ'aLﬁuﬁﬂﬁumﬂﬁaaﬁﬁauﬁa
Munsdonsou Wuszezmessmdaiukazateietlnsduumaiiv
nfsdafuingiu Tnslianssordananasimi
srazvngsEnaiuazeietlinsdsuwvanfuuviuanedwllnsdeuwan
o/c VWEAVINVBIAUUAUINANYBIdBAURazIe e Tlnsduuwman
ﬁagjﬁmﬁu winairedlitesni e.¢o WA



A9 ©

w o oW @ 1 a =l -
szazUannfsdmsuianulazaenesllnsiasumalnuunaulazuuy ﬁal’ﬂu 1247

U?mmﬂ'a'mqﬂaaﬁ'uﬁu
wazunevinsasuman

svevUasansman (uns)

(@m9) f U A 3 Q]
AU &oo - e, poo M.00 M.¢o ®.¢o ®.¢o wo.oco
LU o oo JulY e&.0o o.&o ®.&o ®.&o bo.oo
wWnewe  n o= 5:ﬂ:ﬁﬂai:w'iﬂaﬁ'at,ﬁuua:a]"]ﬂﬁ'wfﬂimt,ﬁEmmmﬁ'uummmﬁﬁwaaqﬂﬂaﬁu
IV DUUATSITE VS BNNEN5158U
9 = sTzMNsEmIsuivtaznef1ellnsdsumalfuenns
= sreznesEmIssuivaznet1ellnsdouwalsuiu
3 = sEaTRNTTINaLAvnazaefesllnsdasuwmaliusalu s
9 = ‘s:ﬂ:vi'la‘s:wj'mﬁ'at,ﬁuua:ai'lElﬁ'wﬂimiLﬁﬂuma'Jﬁ'ULﬂ%aaqUﬁ']ﬁu

fufvnazaneMetlasdouaiuuunay nunete suAuLasaey

Metlasidemmuuiuiumeiunse vieTannuluiiaiuanieyune viensniedy

viseTaanulnegwdu u.a:m’m‘wuwaﬁaﬁlﬁﬁuﬁaLﬁ‘uu.a:ahﬂf'fwﬂimﬂﬁaumaﬂﬁﬁaﬂn'j'1

o000 WASLAETU

@@ ' o =, = = = @ @ 1
E]~‘1Lﬂ‘ULLaS‘\]']EJﬂ']?IUIG]‘iLaEJMLﬁa’JLLUUEIGI’ﬂUWU WU AINULLaZ8

etlasdeumannasiinelutersuna@sumaniiadmiunuvesuttaznulitesnii

oloo WRT Faiin1stasiuinsaBuruld waznausmensIgunIALEANENULIAIATN AR
ﬂaa"i’aﬁlﬁnauﬁalﬁﬁaﬂn'jﬂ o.po WAsIngsau JlApUNSAESUIANTANdIUULTDIUDLAE

Uumﬁan&i’nﬁguﬁ'me}m:u.a:ﬁ'lu.wliwaaﬁ'at,ﬁuua:ahaﬁwﬂimﬁﬂummuamﬁ UBABUNIA

ESUMANLAZIUIINTEISUURBIERNKUULaTABas AN sas UL swaziinlneng ¢
mnnszvieeuslalaeUasnsie



P RIANANSANI AR LIRS

v v ° o o @ =
?Q@a@u\_u/_juy_@&@aﬂ\_a%muﬂm nS)_@ﬁdJrrmwﬂy_@\@@j@?_ﬁmﬂ@\_ﬁﬁu_ﬁﬁ%&@a@@aju_&ﬂg@mrﬂ@ﬁrﬁ@u

o
adamudlesdeuvan

—~ *’1 5&9%«54¢@ajm,_im:e4_c§jﬁu

[

ju,_tj.u\z.__@aﬁit_._.ti@eju._ ®0.00 bUAT

K ﬁ YoUNARULazideIoen foelaseen Dadanuladlunesnin hoo WS

MedRyes ANUAIURIRULUUDEAI slmoo LURT




Y, : =
10819 NUTEnUY e

' ' = v v o o o 9 a
?Q@/A_m%m_%i\_/n_mwnSnﬁ@@@_umE@jx_m_._@/n_ﬂS4/n_S._4?@%nS4/n_@@ﬂﬂjx_,mH_m:iJ>_j\ﬂzWé@a@gaj\_&ﬂﬂﬁmrmmﬁrﬂmu

=

o v I & = o
jn_u_@@rmE@ﬁ&@a&@arﬂ@ﬂ_@arj‘_ﬂjmga MWNILUWYUN ﬁm@j\_?ﬁ/ﬂ_&@/ﬂ_ﬁ‘_a%@c_&m

-
adamadlesideuvan
*“ MLULLAEN DN W T L TUN UL
lundosnn do 0o LR _ ~ 'luddesna &o.oo 1w
| _
N e ———

' NNFY0T
I & D C—
/\@@mamte@&@emse@ejﬁ%& Me5ELNeT sm@?pﬁs%szmeﬁ\ MNARYe3




o ! =
@\L@@Zbgﬁﬁ_mwﬂ#@dﬁ N

' ' = v v o o o ¢ a
rrﬂﬁam%@wﬁ\Zm&nSu4a@@rmﬁﬁﬁa@/n_54/n_rm:4?@%nS.d/n_@@jwjﬁmdmjnr_Jz4iﬁ%ﬁ@@ﬂﬂajqﬁﬂﬂﬁmrmeﬁri@u

Fugeisulaswoawed s NdsalanulAiuesn 6000 00 LIRS

t‘
agamailesdouvan

*“.sf._&#ﬁusz@@jm._xmceéﬁEe_u

DTER O CRITLRVARE LR

AnFaNauIA eI 6000 00 WAT
TuueenI &o.0o WHT

|
ARG

v > [«
@gmu,_s.z._a,._..je..__Egusza@jmémce._ﬁfxtr\« deyes




09Nl senoufl <

:ﬂ@/n_mw@wi\_amwﬁﬂa@@mugﬁﬁewaﬂ,7“_5_,;5wﬂZ@@j

o Iy o @ = o = v
@\\_ﬁ.MH_@\_n_LJz‘_ﬁn_a_wm_._@@3@/n_j,Zu.W_HBM_um,_@uz_rﬁmajﬂ@@rmﬁﬂﬂ_/ﬂ_&@aﬁg@?@j

Medeues

UUDYAN lwoo. 00 LUAT

anuel

]

]
agamaillesdouvian

L aun 990N lUUBEN elm oo 1URT

o/

geulAveayalen

@EREdeGaSZEﬁB«ﬁ.Z@Gjl/

/ﬂfﬁmgéséﬂu

=4 <

1998 &o.00 LUK

_‘szsy_.ﬁuszo@j?cheés,&:n

ANMUNINUDIUULUUDEIND olm oo LUAT N
PP UAUVDIV IRV ULDLNII0N

K / \\ ATV IUN N UY

Medeus

ANNE LUUBENI 000,00 LIRS

N

=4

ynadeyes T3ueEAN &o.00 LWAT

paiFulasesmaien

1




9Nl seneoudl &

v & v o Y & ¥ o o o @ =
rrﬂ9aHEa@/#r@%_Eu;_ux_@)_9nuf_nSﬁ\_UI_B@nS\_/n_5_\_Eu@%3\_a@@jQ\\3\4MH_@u_ﬁ5\_ﬁﬁ%&@a@@aj\_&ﬂg@mr@@ﬁrﬁmu

. Unamufimatiasmeeend miueunvusesalasds |

NQIERANEREN pndugalned
/@smzmzewamﬁag,mgm: o 90 o /_.E,.auﬂé
Fﬂ.@aZuﬂgam\E&mCmSEHjaﬁa
\%a%sé%ﬁgg,ﬁaéﬁ o 90 lod \lmﬁj R A—

% _ _ _ _ _
e AU o 6D led

/ bbUATSUIL

U3 UGS AZ Y 190DN F I T UETUNINUY

—

- L\
LRI YT AR U

/[

PWBVAUVOINNNAPFUAU 0 710 lod

\| Ranadeyosaeag

< z X
ANUAAFUAU o 9D lod \
v v , LUITEUY
U3 mug s LaE 90N d M T U UM UL

—€

LA AR IMIT YT Neaa

e




ot amnUsenoudl b

X = v v o o o @ a
:v@‘@/n_mweﬂnS4/n_@4j@@rmﬁﬁnr_m:\@a5.d/n_S_4?@%nS.d/n_@@jmjﬁmdm:ip.z4ii@ﬁ@a@@aj\_ﬁﬂ_ﬂﬁmrﬂmﬁrimg

= = o Y Y = Y, v v & ' ' = :
Da@@_umEﬁioﬁﬁa@/n_mc@anSJ/n_%@._e&mﬂ&jugﬁmgﬁﬁiﬁgﬁﬁﬁﬁgiﬁﬂa QLY ® 91D &o BN o 9D lok

MUV LAETI0DNE VT U UNINUE
31BN edo.00 WAT

\\ Aamadeyesaniu \ R——

G

™~ __/ . I . S

/! M prduauleeds

AT UAUUDIM AV LA IDONF T LEUN VUL

/Iﬂ,_:ms%mcm.ea ® 99 &0 T o A0 log
(MaenNaeFulNdu o 99 do lvdamatiuazmeeend miustunvueuu lnadaiule)

LaaRIvedyaTmedi

LU LAEN NN T M TUIUNINUY

A a3 upulnads
ludoen edo.00 LWAT w\ '

Gl

by
€ L™ 4

RINTyasaeaag

\l BLUITSUIL

/| YRS UAUVRIM AU WAZTOONE T TUNIVIUE

/33229?%;5 ® 90 &0 T4 o 90 lo&
s L. ! ¥ v a & v
(MArNNeSFU LAY o 89 o lrdamauazmeend miueumvusuu lasdaiule)

W PRI YT D909




Eroe9MnUszno Ul ©

= v = = oA o/ = '
Fﬂ@a@@ﬁﬁSiim@%ﬁﬂ@é@arﬁamgﬁﬁwﬁqi ATUVUANUARTUNU @ 9B &o

ANUARTUAU o 9D &o

— vSuaurdedugeusademeaznu
TENIU ABEWIU Januaeduifiv e 99 &o

MRS YIINDBN

L v FrFUIIUN UL
DAL NAUUDITIUULAZN 19BN

~___ i dmusuwirue. TN

4

L=

- ludeean &o.oo WRT |




groe9n nlsenoudl &

ugeansueurIodugaveadimeazniu asdlfifanuansulufu o 9o &o

ADFEWIU

T Eou_u:_ﬂ._ﬁmw\ﬂt_vut__rmi ® &@ &o 5‘Zr&..=rmu.5._a®®j

FrFueumIvue

ﬂ PAUFUAUVBWUN

7 7 LAENEDNF T LI UN VUL

v o
MU RAEMIDDNF T Ve UM U vBIREIN s D IesiBeunrad
PRIV NNABALWIU LUUWDENI &o.00 LUAT




M e
Y emc AOUN <& N F19ARYLUNY ol NINNIAN  b&oa

B - Lwlwa‘lum'3‘1J‘s:mﬂ‘l°?fn§]n's:m'maﬁ'u5 fio Tagiiumsn o 253enils (0) (©) (@) (@
way (o) u.*via*w's:'s'mﬁ'm@'ﬁmuquﬁwﬁ'm%amﬁa WA e Uyl mMoanngnsznieninua
wﬁ'm,nm?‘uﬁmﬁ'un'l'st,ﬁu%'menu.a:n'l'suijaU's'sqﬁ'leﬁJimLﬁﬂuLwaa fide was FULUU uazdnuae
¥93Aa3119UlnsLE8UUa" ﬁ'n‘wmmaaﬁ'aw%amﬁu:ﬁ‘l%’lun'l'sU's'sagﬁw?JIwnﬁﬂumama:
nstngsnmdmienruzdAng  warisnisujiinunaznisdnlniivazyiiseinwaunsainie
desdiesulanelupdesmelinsdonmes sanivuamssulasusiuiteyselomiunnstestu
esziumahensausny wieAMIdeme *vﬁaé’umwﬁm:ﬁwam:ﬂw{aqﬂﬂa dnd Ny niwg
vpdwanden anmsUszneuianisedaietlasdeunas Sssniudeseenngnsensasil



- .-

AMANUIN 2




- -, -

T 32
N 2 2
—
c @ ,=
c @ %%
= C &
< 5%
c ‘e (G
uN
- £ 2
— s
°C o
@ G
3
(N
Ye)
1@
99
(")
Ye)
c
o

e YT E T E ST TESEET ST EEEE S RETE T E T E S S EC S S E SRS ETEEE S R L

U..

Ih'--- H OB BN BN BN B B BN B B BN BN B BN N B B B N B B B B B B B



GSPLM-P2

o ptt

PTT PUBLIC COMPANY LIMITED

MECHANICAL DATA SHEET
FOR
C3 STORAGE SPHERE
(D90520)

CONTRACTOR DOC. NO. DS-30-2104.06-905-D90520

GSP LOGISTICS MANAGEMENT PHASE 2 PROJECT

TTCL JOB NO. D-210

Total (Including this Page): 7 Sheets

Al 17-Nov-21 Issue for Approve (IFA) Thanid.S Phirom.S Kosin P. Tinnapat.C

REV DATE DESCRIPTION MADE CHECKED APPR’D AUTH'D

For Internal Use only

Originator | Distribution | PR | MA | ME | PP EE IN | CV | QC | Proc | Proj | Site | Owner | Total

Mechanical | No. of Copy 1 - Org 1 - 1 1 1 - 1 - 1 7

()/) UsSun nnsinaa o1na (Wkhusu)
= TTCL PUBLIC COMPANY LIMITED




$

GSP LOGISTICS
MANAGEMENT PHASE 2 PROJECT
TTCL Job No. D-210

TTCL|
uSun Andiea dno (k) MECHANICAL DATA SHEET FOR <‘> pﬂ
TTCL PUBLIC COMPANY LIMITED C3 STORAGE SPHERE
(D90520)
17-Nov-2021 | Rev. Al Doc. No. DS-30-2104.06-905-D90520 Page 2 of 7

Revision History Sheet

Rev.

Date

Description

Al

17-Nov-21

Issue for Approve (IFA)




23
24
25
26
27
28
29

46
47
48
49
50
51

52
53
54

MECHANICAL DATA SHEET FOR Page No. Jof 7
C3 STORAGE SPHERE PTT Project No. 2104.06
TTCL Project No. D210
|Equipment No.: D90520 INumber @uired: ONE (1)
| OPERATING/MECHANICAL DATA
| Description C3 Storage Sphere Units
Contents Propane
Working temperature, max /normalimin. 421282111 °C
Working pressure - max.fnormalimin. 138/96/58 Jbarg
- normal/min.vac. condiions |mhar abs
JDesign temperature, upper/lower 70 /45 | °C
[Design pressure, intenallexternal (NOTE 3) 138 IFV |har g
Test pressure, hydrostatic / pneumatic PER CODE J - |har g
Hydrostatic test at installed position Yes |
Liquid - quantity - |kg!s
1 - density at working tfemperature 4878 kg/m®
Vapour - quantity - |kg!s
- molecular weight -
- density at working temperature - Jkgim?
|Heating/cooling medium — |
| - max. quantity required - |kg!s
fvomT 45 | ¢
Diameter of shell OD/ID -119700 |mm
Length between tangent lines - |mm
|7otal packed height - Jmm
|Height per bed - [mm
JSize and type of packing -
INumber of packed sections —
|Number of redistributors -
|Height of skirt to bottom tangent line - |mm
I Type of head SPHERE |
Wall thickness - shellhead (NOTE 19) 450-520 |mm
Corrosion allowance - ShellBotiom 15/0 Jmm
JInsulation thickness / type (See page 5, NOTE h) |mm
JCiassification of vessel (NOTE 186) CLASSC |
Trays - spacing/umber required - Jmm |pcs
- type _
- lay-out in accordance with sheet(s) -
| Total volume 4,003 m;I Relief valve(s) - Typelsize : - | -
|W0rking volume (LL to HL) 30219 m - Set pressure 138 bar P |
Volume range required for level control - m’ - Number required
Wind pressure/speed Refer to ES-20.05 mis| Earthquake factor : NIA
DESIGN CODE/SPECIFICATION INFORMATION TO BE SUBMITTED WITH THE TENDER
|Design code /specification ASME Sec_ VI, Div.2, Class 1
and the latest addenda
/Amendments to desing code NOTE 17
JPainting Spec. NOTE 17
l
|
|
REMARKS ON REVISIONS
1
Prepare Date EQUIPMENT :  C3 STORAGE SPHERE Rev. lefter Al
by: STHANID | 17Now-21 Date 17-Mow-21
Chk'd Date PLANT :  MT Sign.
by: SPHIROM | 17Nov21
Appr'd Date CUSTOMER :  PTT PUBLIC COMPANY LIMITED
by: P KOSIN 17-Now-21
DocumentNumber - DS-30-2104.06-905-D90520 Equipm. No 050520
Reg. No.|D210-1200-R001




MECHANICAL DATA SHEET FOR Page No. 40of 7
C3 STORAGE SPHERE PTT Project No. 2104.06
TTCL Project No. D210
1 MATERIAL SPECIFICATION
2 Part ASNE No. Part ASME No.
3fShell SA 537 CL.2 (NOTE 25) Downcomers
4] Cladding/lining of shell Baffles / Distributor Pipe / VB ect.
5]Heads Jinternal pipe fittings SA350LF. 2
6 Caldding/lining of heads Stud bolts, external SA 320 GrL7
7IReinforcing rings Nuts, external SA194 Gr. 7
8]Base plate, efc. Bolts, intemnal SA 198 Gr. B8
ofSaddles Nuts, internal SA194Gr. 8
10QJacket / External Coil Gaskets, external NOTE 15
11]5hell flanges Fire proofing Yes (See page 5, NOTE h)
12JNozzels neck plate \Vortex breakers
13 Nozzels neck pipe SA333Gr6 Jinsulation support rings SA 537 CL.2 (NOTE 25)
14]Flanges (ANS), Forged nozzle SA 350 LF.2 Foundation Bolts A 307 Gr.C
15]Flanges (Non-ANS) Foundation Nuts A 563 GrA
16fWelding fitfings Support legs and braces (upper) SA 537 CL.2 (NOTE 25)
17} Stiffening rings ‘Support legs and braces (lower) A 106 GrB
18]Internal support welded to shell SA 537 CL.2 (NOTE 25) External support welded fo shell SA 537 CL.2 (NOTE 25)
19|C.Ieais for platforms. etc. SA 537 CL2 (NOTE 25) Support pad SA 537 CL.2 (NOTE 25)
20{intemal pipe SA333Gr6 Spiral stairway A36 (NOTE 18)
21 FABRICATION AND INSPECTION REQUIREMENTS
22]Construction in accordance with: ASME Sec. VIIl, Div.2, Class 1 and latest addenda
23]Inspection Refer to ES-99.03
24|Inspedi0n authority By PTT's qualified 3rd party, ASME U2-Stamp
25]Stress relieving Yes, Per code
26]Special heat treatment Per code
27]Radiography Shell - Ful JHead : Ful
23|OIher non-destructive testing Per code
29|Chemical analysis Refer to ES-20.02 para 5.0
apfManufacturer's certificate - chemical analysis Yes
31 - mechanical data Yes
32
33
M4 WEIGHTS
35)Erection weight VTA kgIWeight of intermals VTA kg.
36] Total weight, operating VTA  kg|Weight of insulation VTA kg
7] Total weight, full of water . VTA kngeight of fireproofing VTA kg
38Lifting weight , ( shop condition) . NIA kg|Weight of refractory
39| |
40 REFERENCE DRAWINGS/LIST
41JArrangement - construction - outline
42]5tandard vessel Refer to ES-20.01
43]Addifional drawings
44¥Welding electrodes, rods, efc. :
45l General remarks for vessels See page 7 of 7 Anchor bolt ring and base plate
46]Flanged pipe nozziles Lifing lug / Trunnions
4?|1hermowell nozzles Name plate
43|Carbon Steel flanges ASME B16.5 ‘Support ring for insulation
49| Vortex breaker Jinspection holemand hole
50 Skirt / Haif Skirts / Saddles |manhole/davits, etc.
51JAnchor boltsinuts Refer to specifications (NOTE 17) Fire proofing
52]Ladder, Platform and Handrail Earthing Boss

JOTHERS :

53
54

The manufacturer is responsible for ensuring that the equipment is designed and constructed in accordance with the specifications and codes referred to on the requisition and/or
drawings. Furthermore, the manufacturer is responsible for ensuning that the design, including thicknesses of pressure parts, is satisfactory for the design conditions indicated

on the requisition and/or drawings. Calculations and thicknesses of material supplied to the manufacturer are for information and tendering purposes only. The manufacturer shall
Imake his own calculations for which he is fully responsible. The manufacturer shall ensure that the equipment supplied conforms o all applicable codes and national statutory
regulations, and he shall obtain all necessary approvals from statutory authorities.

Equipm. No_|D90520

Document Number :  DS-30-2104.06-805-D90520

Req. No.|D210-1200-R001
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MECHANICAL DATA SHEET FOR Page No. 50f 7
C3 STORAGE SPHERE PTT Project No. 2104.06
TTCL Project No. D210
NOZZLE DATA

Mark Number Service Size | Rafing | Type Face Remarks

| N1 1 C3 liquid inlet 107 300 FN. RF  |With distributor
N2 1 C3 liquid inlet (min. flow of pump) 6" 300 FN. RF  |With distributor
N3 1 C3 liquid outlet 16" 300 FN. BV
N4 1 (3 vapor balance 4 300# FN. RF

N10 1 Safety valve 6" 300 FN. RF
] N1 1 Safety valve 6" 300 FN. RF
|
1
1 INSTRUMENT CONNECTIONS

Mark Number Service Size | Rafing | Type Face Remarks

NG 1 Pressure ransmitter 2" | 300# | FN. | RF
N6 1 Temperature fransmitter 2 300# FN. RF  JWith stilling well
| N7 1 Level transmitter 6" 300# FN. RF  |With stilling well
N8 1 Level transmitter 6" 300# FN. RF  |With stilling well
NG 1 Pressure ransmitter 2" | 300# | FN. | RF
|
|
MANHOLES ETC.

Mark Number | Service Size Ratting | Type Face Remarks
| Ni2 1 [Manhole pLa 300# FN. RF  |with blind flange, gasket, bolts, nuts and davit
|
|

OTHERS
| Mark Number Service Size Ratting | Type Face Remarks

N13 1 Spare nozzle 6" 300# FN. RF  |With blind flange, gasket, bolts and nuts

N14 1 Spare nozzle 2 300# FN. RF  |With blind flange, gasket, bolts and nuts
|
|
INotes for this sheet :

A) All nozzle shall be forge nozzle (F.N.) flange.
B) Bolt holes to straddle vertical center line on shell and N/S cenferline on heads.
C) Nozzle standout shall refer to standard ES-20.01.
D) Nozzle size, flange rating, elevation and orientation shall be confirmed by VENDOR in detailed engineering stage.
E) Instrument nozzle size and level quantity to be confirmed by instrument engineering discipline.
Document Number - DS-30-2104.06-905D30520 Equipm. No.JD50520
Reg. No.|D210-1200-R001
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SBI GENERAL ARRANGEMENT

45 Notes for this sheet :
46fa) All dmension are in milimeters unless otherwise stated.

47Jb) Nozzle detail and location show on the sketch are indicafive only, they shall be finalized by VENDOR in detailed engineering phase.

481c) Except to the content liquid outlet, all nozzle shall be above "H" level.

491d) Distributor at the liquid inlet nozzle shall be provided by VENDOR.

50§e) All nozzle located below maximum liquid level shall be welded construction till block valve.
51§f) VENDOR shall provide vertical internal stairway from top to bottom.

52)g) VENDOR shall provide stairways and platforms to allow access to opening valves and instruments located on top of the sphere.
53fh) VENDOR shall provide fire proofing insulation 15 meters from grade or half of the sphere, whichever is greater. Fire proof for sphere support legs shall be included.
5411 Block Valve is not in Equipment Vendor's scope, however welded valve to bottom nozzle N3 shall be included in Equipment vendor's scope

Document Number :  DS-30-2104.06-805-D90520

Equipm. No.

D30520

Req. No.

D210-1200-R001
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NOTES:
1) This data sheet shall be read fogether with process data sheet no. D5-10-2103.001-905-D90520 and P & ID no. GSPLM-PR-25-905-0015
and GSPLM-FF-29-920-0414.
2) VENDOR is responsible for mechanical design for all applicable loadings and confirm thickness, weight, base sheres, and base
moments. Any mentioned data appearing on this data sheet is preliminary for estimation purpose only.
3) Design pressure does not include static head. The sphere shall be designed with full liquid.
4) U-stamp is required for this sphere.
5) Lifting attachment & sphere shall be designed for erection weight including a safety factor 1.5. Refer to specification no. ES-20.02.
6) All internals to be capable of removal, assembly and disassembly by passing through the manway.
T) Support height and thickness shall be confirmed by VENDOR during detailed engineering phase.
8) Sphere tolerances shall be in accordance with the project requirements. Refer to specification no. ES-20.01.
9) All internal shell attachment welds to be confiniously welded all around unless otherwise specified.
10) Nozzle projections are from centerline of vessel or nearest tangent line to gasket face of flange.
11) Dimension to bolted intenals are to top of it's support.
12) Dimension to welded internals are to underside of it
13) Trailing lug shall be fumished.
14) Support legs of sphere shall be designed at the full water.
15) Gasket material - Spiral wound thickness 4.5 mm.
Filter - Graphite
Hoop : 55316
Inner ring - 55316
QOuter ring - 55316
16) Classification of vessel - Class C per ES-20.02 Appendix 1.
17) Applied engineering specifications as follows.
ES-20.01 : Presure Vessel
ES-20.02 : Quality Requirements for Pressure Vessel
ES-20.03 : Marking for Vessel and Heat Exchanger
ES-20.05 : Sphere Storage Tanks
ES-40.05 : Wind and earthquake loading
ES-40.06 : Design loading
ES-92.05 : Fire Proofing
ES-92.06 : Painting
ES-99.00.05 : Basis Engineering Desing Data
ES-99.01 : Nubering System
ES-99.03 - Shop Inspection
ES-99.04 : Final Documentation
ES-99.05 : Spare Parts
PR-10.03 : Design Guideline

18) All ladders, platforms, stair & handrail shall be hot dipped galvanized except verfical internal stairway from top fo bottom shall not be hot dipped galvanized

19) Specified thickness on this data sheet are minimum reguired thickness only. Any other additional thickness for forming, fabnication
operafions and special design such as nozzle load, efc. shall be considered on responsibility of VENDOR.

20) Water spray system with support clip shall be provided by VENDOR. Refer to P & ID no. GSPLM-FF-29-820-0414.

21) Water spray systemn shall be complied with NFPA standard.

22) The sphere shall have individual control spray water system, each deluging the complete surface area of the sphere.

23) Sphere shall have coating to reduce impact of solar radiation.

24) DOEB (Department of Energy Business) approval is required for the equipment.

25) Impact tesfing requirements shall be as per ASME Sec_ VIIl, Div 2.

USED ABBREVIATIONS

FV = Full Vacuum, N/A = Not Applicable, NB = Norminal Bore, RF = Raised Face, BV = Bevelled End Type in according with ANSI B16.9.
FF = Flat Face, RTJ = Ring Type Joint, SO = Slip On, WN = Weld Neck, LWN = Long Weld Neck, SR = Self Reinforced,

LJ = Lap Joint, PWHT = Post Weld Heat Treatment, PT = Penefrant Testing, MT = Magnetic Testing,

UT = Ultrasonic Tesfing, RT = Radiography Testing,

TBC = To be confirmed, VTA = Vendor to advise

Document Number - DS5-30-2104.06-905-D90520 Equipm. No.

D90520

Req. No.

D210-1200-R001
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Safety Data Sheet

Code : S-pan.-08-0014

v@and@1s SDS : Iwsiwu (Propane)

9s =5 ar = e a e v oa o ' . . .
1. ‘mﬂEmnmnumemuummwﬁuuazueungmmm'mmgl (Identification of the substance or mixture and

of the supplier)

1.1 FANARA UTNIDAILNTNARA N AINTZUU GHS (Product name or GHS product identifier)

111 3e@n9iadl Inaiwu
Common name Propane

1.1.2 gAINALAT C,H,
Chemical formula

1.1.3 %ﬂﬂqQﬂqTﬁq IWTLW‘U
Commercial name Propane

1.1.4 18UIWATI004 74-98-6
CAS number

1.2 ﬂ’]ﬁ“i_iﬁwﬁ'sﬂa‘%%u *] (Other product identifier)

1.2.1 wasvigaulszanana 1978
UN Number

1.2.2. WadaAEAARNT 1 Tesannmg s Lifidasya

Annex |, EU directive 67/948/EC

No data available

1.2.3. I 1saTaT

EC number

Lifidasya

No data available

9 9 =l 9 9 1

1.3 Teuuzunlunslignatiuaziaiiusing 9 luns
14
Recommendation for use and other prohibitions

for use

Wiiuinnauluansunssu ilnsad

Used raw materials in petrochemical processes.

=l L = 2 d; =J 1
1.4 LRI AN AR (ﬂﬁ‘xﬂﬂ‘i.lﬂ')ﬂ‘ﬂﬂ Nag UNELaT

nsANY) Company / Undertaking Identification

139 Uan. a8 (Wundw)  Isuanfingss Nt Rsse g
A7) 555 DUURTNIN FILANTUAINA AUNDEIN
FINIATZEAY 21150

PTT Public Company Limited ,Rayong Gas Separation

Plant 555 Sukhumvit Road, Map Ta Phut, Muang, Rayong

21150 Thailand

1.5 ﬁuﬁﬂmﬂﬂ?ﬁwﬁgm‘ﬁu (Emergency Telephone)

038-676-111
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[~ ar
2. NN998Y ANl UaURs1e (Hazards identification)

2.1. n3uunilszinnansifenvizeaIsNaNaINIzLY GHS uazdeyaluszduanfvraszaugineg

GHS classification of the substance/mixture and any national or regional information.

2.1.1 NANITAUUNANMUITLEUATIANNTZUL GHS | Analaln | Uszinnsias 1

Hazard classification according to the GHS Flammable gases, Category 1

Ananelfinanuss

Gases under pressure : Compressed gas

2.2 a4AT2NaUaa N AN GHS 79uDNTaA NALEATaA2TT299

GHS label elements, including precautionary statements.

2 2.1 FNARA N AINTZUL GHS TNTLNL

Product name or GHS product identifier Propane

2.2.2 doyaneninuiiudunme

Hazard symbols, Pictograms

2.2.3 ALY AURATIE
Signal Word DANGER
2.2.4 inANUAAIANNTTUAURATIE H220 — A la Ingasnn
Hazard statements EXTREMELY FLAMMABLE GAS

H280 — AanalEAuAu
CONTAINS GAS UNDER PRESSURE
H336 — anan i uniTasiee

May cause drowsiness or dizziness.

22,5 dapuiduansan n1silasnu (Prevention) :
Precautionary statements P210 — WulivinsanaoaFawilsznalnilan v fofsau
3 4
gL

Keep away from Heat, Open flames, Sparks, Hot
surfaces. No smoking
P261 — vani@enmemalaed, W , laszme

Avoid breathing dust/ fume/ gas/ mist/ vapours/

spray.
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nﬂ'iﬁl'ﬂ'l.lir;l'(Response):
P377 - Anefalnaudndnli : Faduaundrazuganis
$alwalFatiaannde.
Leaking gas fire: Do not extinguish, unless leak
can be stopped safely.
P381 - Ansauvsanniinliiamaininldetnalaeade
Eliminate all ignition sources if safe to do so.
n15an I.ﬁ‘l.l (Storage)
P403 - S luAuAREN 77z unEe Al A
Store in a well-ventilated place.

P410 — tlaariuannuaauns

Protect from sunlight .

2.3. aailusduaseaui lilfidunaannisaiuunemuszun GHS visafiszuu GHS ldasauaguiia

Other hazards which do not result in classification or are not covered by the GHS.

2.3.1 doyaneni NFPA

NFPA Hazard Code

Health: 1
Fire: 4

Reactivity: 0

2.3.2 fumsasaguNIwatinaizaia (Potential Chronic Health Effects)

2.3.2.1 manainlsanziz lainaliinlsanz3e
Carcinogen effects Non-Carcinogen
2.3.2.2. NARBITULWUGNTTH Lifinasiaszunugnas
Mutagenic effects Non- Mutagenic
24 fumrosediuandon Lifidasya
Environmental Hazards No data available
2.5 §aantu Lifidasya
Other information No data available

3 o 3
3. 'ﬂ&ﬁﬂ?%ﬂﬂﬂf&lﬂga&m&ﬁﬁ?ﬂaﬁ‘l]'a‘zn'ﬂ‘u (Composition / information on ingredients)

3.1 @7LAen / Homogeneous substance
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3.1.1 AN (Chemical identity)

3.1.2 Fagsity (Common name) LAZTANAY

(Synonym)

Propane

T

3.1.3 NUNELaT CAS UaZFa1iNTNa

o

NHUZIRNI BN

(CAS number and other unique identifiers)

CAS Number : 74-98-6 , UN Number: 1978

3.1.4 AvAnluuazansilpusaliaes (Impurities

and stabilizing additives)

'l:u'ﬁiﬁmga (No data available)

3.2 d417uad (Component)

Component CAS No. Weight (%)

Propane 74-98-6 100

4. 1" mmsﬂguwmma (First-aid measures)

4.1.1 nmmneladinlil (Inhalation)

s

d; 2 2 Idlw =J=J = =:‘ 2
wdaufinedilszaumnaan ligiuinianniAigns i
dszaumspalaanunlidoemala Iaagfiunsausy

dly 2 2 9 g 2
Ugunenunaiiasnu ogilszaumemeamelalily

d; 1 o ] & or =l
LATasTaemela tndaunneiumn
Remove to fresh air. If breathing is irregular or stopped,
administer artificial respiration. Give oxygen. Seek

medical attention immediately.

4.1.2 NMIRUNENWHINI (Skin contact)

=1 o LY r = o ot =l B
m‘meﬁuwﬂmﬂuﬁmu:mm Wan EL‘H Warm Hananunmel
Y
Wguue e 41 avAtadea
For Exposure to Liquid, immediately warm frostbite area

with warm water not to exceed 41 ° C.

4.1.3 N38UHAA29A (Eye contact)

ANAAEIUNE ZD1ARBLIAIRENaTAt 15 U DAARADULNA
'3 9 =l n’: =l ﬂy 9 9
laudann anaanafinails WasnaA1TW LAE1NANAN
¥
LaZLIADNAIALEINIU MNEATZ AR W EIUNNE
Flush eye thoroughly with water for at least 15 mins.
Remove contact lenses. Rinse with water. Take victim to

hospital.

4.1.4 n1snaUnY (Ingestion)

= A = n’: [ = dv o 13 = =4 dv r
m‘mn’lﬁ‘naunuuu'lummnﬂmu'lﬂ WEDINANITNATINL EL‘H
ar ﬂy r =|I=J ar =J o =l 10 1 oo =l
lavintiautnlunsameilasneaiiafiag Urdaunndyiun
Ingestion is not considered a potential route of

exposure.lf swallowed, obtain medical attention.
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4.2 sms/uaiisudn NdArygeiaransafinfiu
v

sunaunazinadulwaansan

(Most important symptoms/effects, acute and

delayed.)

Lifidasya

No data available

4.3 321 NE9AUN I UANINITUNNETIUA LAz HIBaT]
o o =‘I o
naiafilaniznnaniy

(Notes to physician.)

9 =J 9 ar o o
- B,nlﬂqam‘lm‘u NANT=NLUAINNNTANEAN 19N 1TUNe lamaT
NANTUNNUAANTLAL

- For inhalation, consider oxygen.

5. mmmeuqmwmaa (Fire-fighting measures)

5.1 17ALINAINA N 1

Unsuitable extinguishing media

Lifidasya

No data available

5.2 A1FALINAINILANZ A

Suitable extinguishing media

=] 9 4 s s 9 = 9 1
gansaliuiavirananfuaulasenlas azeastih masluili
Ailusialininsnldumad 61 Flow 193 Gas aMusnven

Y ar =l nll 9 o L
1iviui meanisialua inanansoin lilaelsdainaaa
2
e
Dry chemical , Carbon dioxide (CO2) , Water spray. Fire

should not be extinguished unless flow of gas can be

immediately stopped.

5.3 ANETUAUAT RN SRR N AN TLAN

Specific hazards arising from the chemical

anludiaa W15 vnlfieniueinia nelinaansuan i
smdinld diuvneannumaandinlsznae
Flammable Gas. Forms explosive mixtures with air and

oxidizing agents. Keep away from heat.

5.4 gilnsniifasiuuazlinAasszdasd miuwiinau

ALILNAN

Special protective equipment and precautions for

fire fighters

#2114 SCBA (Self-contained breathing apparatus) Waz
aauntinNaBaEMiN (Full face-piece type) UAZAINTA
lasriuwLy Full protective

Wear SCBA (Self-contained breathing apparatus), full

face-piece type and full protective

5.5 din3aane) (Other)

dauuzinlun1ALnG (ERG: Emergency response
guidebook)
ID Guide No. : 115 (A - lalw (mm‘ig"q Refrigerated
Liquids))
ID Guide No. : 115 (gases - flammable (including

Refrigerated Liquids))
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ar & = = o Qo .
6. mm'a‘m'a‘m'a"»zmm'a‘l.uﬂumeunueﬂﬂluammmﬁmﬂquﬁlmrﬁ; (Accidental release measures)

6.1 IaA3szdadauyAna gnsnilasiunasdunauy
S A = = =

n7Uf1iR lunsaliiawmAani@y (Personal

precautions, protective equipment and emergency

procedures)

o aye 1 =J B =
-4/ Ignition source (131@1.&!1&?, Flare, A AnA
2 1
sznner T lunuin)
Eliminate all ignition sources (no smoking, flares, sparks

or flames in immediate area.)

2 4 =4 2 = =4
- wiaslanviraanengaulaasey Tananawll uirmiloan
Warn or evacuate occupants in surrounding and

downwind areas.

- nan ludildsagraianaifiafinganfuesunauanlas

Incomplete combustion may form carbon monoxide.

1 d; 1 = o o d; 9 1 =
- auldiprasiaenislavuuiidaussy luaasiading iz
uanWtaaNMadaANNAINARUNINAZ LA TN T

a9

Agauuadlaands
In confined space use self-contained breathing

apparatus.

6.2 daA2TT2 3P URILIAAR (Envionmental

precautions)

lasiunaluilauguuasingnsnsoy viatinfia unaatinlé

=

Al 17D

o

NHUaINA
Prevent entry into waterways, sewer, basement or

confined space.

6.3 AnN17UaIAARIMFLNIANALILAZINAN
#xa1/m (Methods and materials for containment and

cleaning up)

Lifidasya

No data available

] =& 9s 9s o &G
7. nﬁ'i‘ilunﬁEll.ﬁa'ﬂugﬂglm'ﬂﬁimuuﬂxm'm AN (

Handling and storage)

7.1 49A2772 NG MTUNTAURELARDUEN LN

1lanmnt (Precautions for safe handling)

[—3 | ar r =J =

- Lﬂ‘i.liﬂﬂ’]\‘l'ﬂ’]ﬂﬂﬁ‘ﬁﬂ’]ﬁl‘lﬂ LAZAIMHTBU muquum‘mmm
& oo ot a [—3 o dly =J v

l1.f’|E‘]f’l‘i_l‘i_lfl‘fl"j.ﬂﬁ’l,«L“’P'I“lI‘i']\‘lﬁ’]fl‘ AATLALINS ﬂﬂm"ﬂﬂuﬂuﬂﬂﬂﬂ ANE
Keep away from fire, sparks and heated surfaces.

No smoking near areas where material is stored or

handled.
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i

- nemALazdiaNg auaansaiviauN ARtz
AR
All systems and associated equipment must be

grounded.

7.2 RaulaguFunrsaiiunlasnsis souvians

T ALANE1TN Bl (Condition for safe storage)

- AUARIUYTAINGT 52 ° C/ 125 ° F uazanemenIAn
Keep container below 52°C /125 ° F in a well ventilated

place.

_ nanlfivinganngnsaand lad atinatias 20 Ft.

Segregate from oxidant at least 20 "Q]Gl

S fugnsliineannunasl sznnaaNNIATaIna ( asnau
NFPA 30, NFPA 55, NFPA 70, and/or NFPA 221 in the
us.)

Separate packages and protect against potential fire
and/or explosion damage following appropriate codes
and requirements (e.g, NFPA 30, NFPA 55, NFPA 70,
and/or NFPA 221 in the U.S))

8. NMMSAUANNISTUUTARNAARATN1sdaInUNeduLAAa (Exposure controls/personal

protection)

8.1 AEN TAldAILANNITENTA ( Control

parameters)

TLV(ACGIH) : 1,000 ppm.

8.2 NTAUANNINIANTINAMNZAN (Appropriate

engineering controls)

TIN1772UN RN AN MM Z AN LA LN ENNE LNaTN N ATA93
9 9 9 =J

nTueedns luemAlneg lunnsgunniuun
Adequate ventilation to control airborne concentrations

below the exposure guidelines/limits.

8.3 nmsmatasnudagauiaaa [ allnsailaenii

o ]

naaquLAAA (Individual protection measures, such

as personal protective equipment (PPE))

a1lnsniilasriuszunimiela : aanld SCBA viza Airline mask

=|I=J = 1=l 1
NI BNTD L'ﬂu‘lll Wennasan1nala

Respiratory protection: Self contained breathing

apparatus (SCBA) or positive pressure airline with mask

are to be used in oxygen-deficient atmospheres.
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®

a1lnsniilaaiuiionils : MHgeiiaatintilenwiu asugaileaniu

=l
ANTLIAN

Skin and body protection: Wear appropriate chemical

resistant neoprene gloves. Wear protective clothing

appropriate for the risk of exposure.

a1ln70hlaeiunen’ : aauuduAzatATaIiuaTLATl

= 2 ar 2
nIzLAY win Nt lumtin

Eve protection: Wear approved goggles and face shield.

9. AMANLANIINLMNUAENILAN (Physical and

chemical properties)

9.1 ﬂﬂ’]wﬂﬁ"m{] ( Appearance )

9.2 ﬂa:u ( Odour)

9.3 ATmdnfnreenauisuld (Odour threshold
limit)

9.4 ArANNLTIUNTAANS (pH)

9.5 qpuanNazant/ AaLEIaNuda (melting
point/freezing point)

9.6 'jﬂfil‘uLﬁﬂﬂl,l,a:‘thwmﬂ'm‘lﬁﬂﬂ (initial boiling
point and boiling range)

9.7 'jm’l'i_l‘l‘hl (flash point)

9.8 AM3INNTIZLUE (evaporation rate)

9.9 AuananTnlunrgnan IwWlAvesaecud was
A4 (Flammability(solid, gas))

9.10 IndnrinAnlaln Iauwdnane videA19in
N177210A (upper/lower flammability or explosive
limits)

9.11 AINENN ANNE (specific gravity)

9.12 musule (vapor pressure)

9.13 Aanumuuiula (vapor density)

9.14 ANUULUURNANS (relative density)

9.15 Aua1nsalunsazana 1 (solubility)
9.16 gunls=Anansutisdanaed n-octanol Eﬁfﬂﬁy’]

(partition coefficient: n-octanol/water)

AaaARINAY (Gas)
laifindu (Odourless)

hjﬁzﬂmgﬂ (No data available)

hjﬁzﬂmgﬂ (No data available)
189°C

42°C

104°C

hjﬁzﬂmgﬂ (No data available)
hjﬁzﬂmgﬂ (No data available)

Lower flammability limit : 2.1%

Upper flammability limit : 9.5%

>760 mmHg

1.6

0.58

hjﬁzﬂmgﬂ (No data available)

2.36
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=

9.17 grunniiiqmamnlnlEies (auto-ignition
temperature)

9.18 fauunin1sdanesa (decomposition
temperature)

9.19 AN (Viscosity)

450 °C

'l:u'ﬁiﬁmga (No data available)

'l:u'ﬁiﬁmga (No data available)

10. ANNLADETHATANIIAALNTE (Stability an

d reactivity)

10.1 mulasie [ifen (Reactivity)

nfieiuanseand ladiuuse

Oxidizing agents. May explode.

10.2 ANLADEIN1LAEl (Chemical stability)

=l 2 =
i@na TN laan1azing

Stable under normal conditions.

10.3 Al s lunsfisjisendunss

(Possibility of hazardous reactions)

'l:u'ﬁiﬁmga (No data available)

10.4 4n19=NiAsuaNLALN (Conditions to avoid)

Aszaullanlnuazilsznie v

Keep away from heat/sparks/open flames/hot surfaces.

10.5 "i’ﬁﬂﬁlﬁ’]ﬁu‘lﬂm (Incompatible materials)

anaiijirenduaiseandladuus

Oxidizing agents. May explode.

10.6 HARA UM ANANITAANLFN T UALATIE

(Hazardous decomposition products)

Lifidasya

No data available

10.7. AINANNTD IUNNTAANTAL

Corrosively

Lifidasya

No data available

11. ﬁﬂﬂﬂﬁﬁuﬁﬁwﬂﬁ (Toxicological information)

2 =J ar 2 [ S =J=|I
111 TaHatngan Wunensiudunaniilania

WAt (Information on the likely routes of exposure)

mamglainlil : arafnAuRelnRRaszULLTza N

gounan laafngaz lilununeandiaulules nlunala

v 1
o o o

=l o 9 =8 d; @ =

AU D ﬂﬁlﬁ"]ﬂ’]ﬁ‘lﬁlu"ﬂﬂ\‘m'ﬂ'ﬂﬁ;ﬂ qﬁj‘ﬁﬂﬂﬂullﬁﬂqlﬁﬂu A1MAUNNA

= = = o
aRuazIdeTIn o
Inhalation: May cause central nervous system disorder
and/or damage. Simple asphyxiant : Acts by displacing
oxygen in the lung. Symptoms include shortness of
breath, rapid heart rate, vomiting. Continued lack of
oxygen may result in convulsions, loss of consciousness

and death.
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Ingestion: Ingestion is not considered a potential route of

exposure.

178N HAN MR MK LA =AM AT : AT alEAuAu

L = o dly d;
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Skin and eve contact: Rapid release of gases, which are

liquids under pressure, may cause frost burns of exposed

tissues due evaporative cooling.

11.2 81153 NRTAMUANRUFALADANHOZN NN BN TN MUATUAZNNAHINE

Symptoms related to the physical, chemical and toxicological characteristics

11.2.1 8N73NN 2 189U AAN HOLZN NN

Symptom related with physical characteristic

ANTAUHANNE W : AontlaludiiiiasannAnuidiu

Skin contact : frostbite

11.2.2 813N e UAMAN HOLN1LAT

Symptom rerated with chemical characteristic

3 ne o -
pauld | mazanaaniaunglalagnisununaandiaulu
ANNA  HHANTENUADTZULLT 4 NFEUNAN

suffocation, frostbite, central nervous system effects.

11.2.3 813N 89 389N NABINEN

Symptom related with toxicology

Lifidasya

No data available

== o =l

11.3 HANN ATUUALAZIAA IUMEUAILAZHATD T
v

ANNT LA FUAUHATZ 210 A1 F LA T T IIA U

(Delayed and immediate effects and also chronic

effects from short and long term exposure)

Lifidasya

No data available

11.4 Ara U ERdSadueAaY Wy Atlseuin
= =l o 9
ANTAMMITRADLLINAL 1T UFAY

Numerical measures of toxicity

mafulszn  laiildieya

Acute oral toxicity : No data available

o o 1= B
NIRUNE - Laifidinya

Acute dermal toxicity : No data available

nIgARL : bifTeya

Acute toxic of the vapour : No data available

9 ] o L1 . . .
12. UAYRUANTLNUADTSUULULIAU (Ecological information)

12.1 A uLiluR s UUTAYE (Toxicity)

12.1.1 an1INAgaL AN LITURRaLNAWAaLaN

Toxicity to fish

Lifidasya

No data available

12.1.2 HANIINAZDL AU LTUN RN ALFAD

Crustaceans / Toxicity to crustaceans

Lifidasya

No data available
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12.1.3 HANIINAZDL AN LTUN RN ALFAD

Algae / Toxicity to algae

Lifidasya

No data available

12.2 ATANANNEING UL (Persistence) wax

AMNAINTTD lNTeiaaaane (Degradability)

Lifidasya

No data available

12.3 Ananawlunnsazauniedanaw

Bio accumulative potential

Lifidasya

No data available

12.4 naLaaauting luau

Mobility in soil

Lsifidaya

No data available

12.5 HANTENL TN 1R emIeEu)

Other adverse effects

Lifidasya

No data available

13. AaNATsUT lUNIsNNAAUaNLAY (Disposal considerations)

13.1. Fayaneafiunnaaads N/A
Waste information
13.2 Gayan13uans tadautinaatinalanasis N/A

Remain materials

=l o o =l =l
13.3 29N1TNN[ARANTLAN NNUBILAE

Waste disposal recommendations

ndnmniuneunisiRrewanulsznaunisiae
ﬂﬂ“lﬁu’]ﬂ
Dispose of container and unused contents in accordance

with federal, state and local requirements

13.4. mﬁ‘ﬁ’ﬁ'ﬂuﬁ‘ﬁ"jﬁ'mﬂﬁﬁ'lﬁﬁ"un’lﬁ‘ﬂmﬁﬂu N/A
Package contaminated disposal

14. ‘il'ﬂﬂﬂnﬁﬂuﬁ\‘l ( Transport information )

14.1 BuneLan UN (UN Number) 1978

MLZ%ﬂﬁgnﬁﬂunnﬁimudqmﬂqﬂﬂﬂizﬂﬁﬂﬁﬁ(UN PROPANE

Proper Shipping Name)

14.3 tlszinnAan il us AT 1898178 WS UNT

1144 (Transport hazard class)

2.1 (A lalu)

2.1 (Flammable Gas)
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14.4 NANNITUIIY DINAIULNEIUDY

Packing group

Lifidasya

No data available

14.5 HANNZTNNNZLA

Marine pollutant

Lifidasya

No data available

14.6 NMIIRdIAB M TUz1LA I

Transport in bulk

Lifidasya

No data available

14.7 T3 =TANLAT

Special precautionary

Lifidasya

No data available

15. il'ﬂgamaﬁﬁungil'ﬂﬁ'eﬁu (Regulatory information )

15.1 nszifiauninuANlaendie g0 uas
1 v
Aanaau U@ WZALNA RS9I

Safety, health and environmental regulations.

Lifidasya

No data available

16. ‘fl'ﬂﬂﬂgu °] ( Other information )

16.2 SuNNAnBITENENATaYa AN aaasE 211l
Usinlgeuflaanga iadinnaliulguile
nanzaNlaandie Wszyetinedaraudminig

C‘I o o =
ulasuwlasenansarulasnaiaativgu
A39qala HAAAUUNEATINHIABELNETBNNNT

=J =|Iy9/ 2 = =l o =l
ulaewlasiilBuazsinsfiuananliinind

2
N1778978

(Data of latest issue)

Effective Date Revisions to section

11 February 2014 New

16.3 AMATLNEIANBNE e LAz T atian g luandns
ANNLlanaie
(Key or legend to abbreviations and acronyms

used in the safety data sheet )

LC50% (50% lethal concentration) : AR TNV
aaaiiluussennimialutinfin 1damaaadianss 50
(ﬂ?¢wﬁq)mﬁﬂaq

LC50% (50% lethal concentration) : Standard measure of
the toxicity of the surrounding medium that will kill half of
the sample population of a specific test-animal in a
specified period through exposure via inhalation
(respiration).

LD50% (50% Lethal Dose) : Fnnuan e Wify
Fasnnaes uladasmanasnelilrtomii

LD50% (50% Lethal Dose) : the amount of a toxic agent
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(such as a poison, virus, or radiation) that is sufficient to
kill 50 percent of a population of animals usually within a

certain time.

16.4 nguanglullszmeaninea o

(Local Legislation Related)

WU IRQEUATIE W.A. 2535
NYNTZNINNIMUANIATFIVIUNNTLITNT SANT uazANTU

ANrAUANLaaAS Y INLINLANTIATNIDUATIE W.A. 2556

16.7. 483)adU 7] (Other details)
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SAFETY DATA SHEET Honeywell

Uop

GB-417 7X14 ADSORBENT

8765207
Version 1.5 Revision Date 03/15/2021 Print Date 06/10/2021

SECTION 1. IDENTIFICATION

Product name . GB-417 7X14 ADSORBENT
Number ;8765207
Product Use Description . Adsorbent, Catalyst

Manufacturer or supplier's : UOPLLC

details 25 E. Algonquin Road
Des Plaines, IL 60017-5017
USA
Telephone . +1-847-391-2000
Telefax ;. +1-847-391-2253
In case of emergency call : Medical: 1-800-498-5701 or +1-303-389-1414
Transportation (CHEMTREC): 1-800-424-9300 or +1-703-
527-3887

(24 hours/day, 7 days/week)

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Form : Spheres
Color : green to black
Odor : none

Classification of the substance or mixture

Not a hazardous substance or mixture according to the Globally Harmonised System (GHS).

Carcinogenicity
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GB-417 7X14 ADSORBENT

8765207

Version 1.5

Revision Date 03/15/2021 Print Date 06/10/2021

No component of this product present at levels greater than or equal to 0.1% is identified as a known

or anticipated carcinogen by NTP,

IARC, or OSHA.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical nature Mixture

Chemical name CAS-No. Concentration
Aluminum oxide (non-fibrous) 1344-28-1 >50.00 %
Copper oxide 1317-38-0 <50.00 %
Sodium oxide 1313-59-3 <5.00 %

SECTION 4. FIRST AID MEASURES

Inhalation

Skin contact

Eye contact

Ingestion

Notes to physician

Indication of immediate
medical attention and
special treatment needed, if
necessary

Remove to fresh air. If symptoms persist, call a physician.

Wash off with soap and plenty of water. If skin irritation
persists, call a physician.

Rinse immediately with plenty of water for at least 15 minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing. If eye irritation persists, consult a physician.

Do NOT induce vomiting. Obtain medical attention.

Toxicity following ingestion is believed to be low. Treat
symptomatically. Hydrocarbons and other materials that
contact the product during normal use can be retained on the
product.
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Suitable extinguishing media

Specific hazards during
firefighting

Special protective equipment
for firefighters

SECTION 5. FIREFIGHTING MEASURES

Not combustible.
Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

. The product itself does not burn.

The used product can retain material of a hazardous nature.
Identify that material and inform the fire fighters.

. Wear full protective clothing and self-contained breathing

apparatus.

Personal precautions,
protective equipment and
emergency procedures
Environmental precautions

Methods and materials for
containment and cleaning

up

SECTION 6. ACCIDENTAL RELEASE MEASURES

For personal protection see section 8.

Prevent further leakage or spillage if safe to do so.
Discharge into the environment must be avoided.

Do not flush into surface water or sanitary sewer system.

If the product contaminates rivers and lakes or drains inform
respective authorities.

Sweep, shovel or vacuum spilled product into appropriate
containers (do not use a vacuum if material has contacted a
hydrocarbon material).

Pick up and arrange disposal without creating dust.

Never return spills in original containers for re-use.

Spilled product should be disposed of in accordance with all
applicable government regulations.

Handling

Precautions for safe
handling

SECTION 7. HANDLING AND STORAGE

Handle and open container with care.
Avoid dust formation.
Avoid contact with skin and eyes.
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Uop

GB-417 7X14 ADSORBENT

8765207
Version 1.5 Revision Date 03/15/2021 Print Date 06/10/2021
Provide an electrical ground connection during loading and
transfer operations to avoid static discharge in an explosive
atmosphere and to prevent persons handling the product from
receiving static shocks.
Storage
Conditions for safe storage, : Store in original container.
including any Keep tightly closed in a dry and cool place.

incompatibilities

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Protective measures : Handle in accordance with good industrial hygiene and safety
practice.

Engineering measures . Ensure adequate ventilation, especially in confined areas.

Eye protection . Safety glasses
Safety goggles

Hand protection . Protective gloves

Skin and body protection . Lightweight protective clothing

Respiratory protection . In case of insufficient ventilation, wear suitable respiratory
equipment.

Air-purifying respirator with NIOSH classification N-95 filter or
P-95 (or equivalent) if oil/liquid aerosols are present (42 CFR

84).
Exposure Guidelines
Components CAS-No. Value Control Upda | Basis
parameters te
Aluminum oxide 1344-28-1 TWA : 1 mg/m3 2009 |[ACGIH:US. ACGIH
(non-fibrous) Time Threshold Limit
weighted Values, as
average amended
Further | Form of exposure : Respirable fraction.
information
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Aluminum oxide 1344-28-1 PEL : 5 mg/m3 02 OSHA_TRANS:US.
(non-fibrous) Permissi 2006 | OSHA Table Z-1
ble Limits for Air
exposure Contaminants (29
limit CFR 1910.1000), as
amended
Further Form of exposure : Respirable fraction.
information
Aluminum oxide 1344-28-1 PEL : 15 mg/m3 02 OSHA_TRANS:US.
(non-fibrous) Permissi 2006 | OSHA Table Z-1
ble Limits for Air
exposure Contaminants (29
limit CFR 1910.1000), as
amended
Further Form of exposure : Total dust.
information
Aluminum oxide 1344-28-1 TWA : 5 mg/m3 1989 |Z1A:US. OSHA
(non-fibrous) Time Table Z-1-A (29
weighted CFR 1910.1000), as
average amended
Further Form of exposure : Respirable fraction.
information
Aluminum oxide 1344-28-1 TWA : 10 mg/m3 1989 |Z1A:US. OSHA
(non-fibrous) Time Table Z-1-A (29
weighted CFR 1910.1000), as
average amended
Further Form of exposure : Total dust.
information
Aluminum oxide 1344-28-1 Listed 03 Z3:US. OSHA Table
(non-fibrous) 2016 |Z-3 (29 CFR
1910.1000), as
amended

Further
information

Form of exposure :

Respirable fraction.
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Aluminum oxide 1344-28-1 X Listed 03 Z3:US. OSHA Table
(non-fibrous) 2016 |Z-3 (29 CFR
1910.1000), as
amended

Further ;| Form of exposure : Total dust.

information

Aluminum oxide 1344-28-1 TWA : 50 millions of 03 Z3:US. OSHA Table

(non-fibrous) Time particles per 2016 |Z-3 (29 CFR
weighted | cubic foot of air 1910.1000), as
average amended

Further ;| Form of exposure : Total dust.

information

Aluminum oxide 1344-28-1 TWA : 5 mg/m3 03 Z3:US. OSHA Table

(non-fibrous) Time 2016 |Z-3 (29 CFR
weighted 1910.1000), as
average amended

Further | Form of exposure : Respirable fraction.

information

Aluminum oxide 1344-28-1 TWA : 15 mg/m3 03 Z3:US. OSHA Table

(non-fibrous) Time 2016 |Z-3 (29 CFR
weighted 1910.1000), as
average amended

Further ;| Form of exposure : Total dust.

information

Aluminum oxide 1344-28-1 TWA : 15 millions of 03 Z3:US. OSHA Table

(non-fibrous) Time particles per 2016 |Z-3 (29 CFR
weighted | cubic foot of air 1910.1000), as
average amended

Further | Form of exposure : Respirable fraction.

information
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Copper oxide 1317-38-0 TWA : 1 mg/m3 03 ACGIH:US. ACGIH
Time 2014 | Threshold Limit
weighted Values, as
average amended

Further | Form of exposure : dust/mist

information Expressed as : as Cu

Copper oxide 1317-38-0 TWA : 0.2 mg/m3 03 ACGIH:US. ACGIH
Time 2014 | Threshold Limit
weighted Values, as
average amended

Further :| Form of exposure : Fume.

information Expressed as : as Cu

Copper oxide 1317-38-0 REL : 0.1 mg/m3 2005 |[NIOSH/GUIDE:US.
Recomm NIOSH: Pocket
ended Guide to Chemical
exposure Hazards, as
limit amended
(REL):

Further :| Form of exposure : Fume.

information Expressed as : as Cu

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state . Spheres

Color . green to black

Odor . none

Odor threshold : Note: No data available
pH . Note: Not applicable
Melting point/range : >400°C
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Boiling point/boiling range

Flash point

Evaporation rate

Flammability

Lower explosion limit

Upper explosion limit

Vapor pressure

Vapor density

Density

Specific gravity

Water solubility

Solubility in other solvents
Partition coefficient: n-
octanol/water

Ignition temperature
Decomposition temperature
Viscosity, dynamic

Viscosity, kinematic

. Note: Not applicable

Note: Not applicable

. Note: No data available

. Not applicable

. Note: Not applicable

. Note: Not applicable

. Note: Not applicable

. Note: Not applicable

. >2g/cm3
D >2

: Note: insoluble

. Note: No data available

. Note: No data available

. Note: Not applicable
. Note: Stable under normal conditions.
. Note: No data available

. Note: Not applicable

Page 8/ 14




SAFETY DATA SHEET

Honeywell
Uop

GB-417 7X14 ADSORBENT

8765207
Version 1.5 Revision Date 03/15/2021 Print Date 06/10/2021
Bulk density Note: No data available

SECTION 10. STABILITY AND REACTIVITY

Possibility of hazardous
reactions
Incompatible materials

Hazardous decomposition
products

Stable
Free water may damage the product.

Hydrocarbons and other materials that contact the product
during normal use can be retained on the product.

It is reasonable to expect that decomposition products will
come from these retained materials of use.

SECTION 11. TOXICOLOGICAL INFORMATION

Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

Skin irritation

Eye irritation

Sensitisation

Repeated dose toxicity

Genotoxicity in vitro

Note: No data available

Note: No data available

Note: No data available

Note: No data available

Note: No data available

Note: No data available

Note: No data available

Note: No data available
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Genotoxicity in vivo
Copper oxide . Test Method: Micronucleus test
Species: Mouse
Application Route: Oral
Method: Directive 67/548/EEC, Annex V, B.12.
GLP: yes
Result: negative

Carcinogenicity . Species: not specified
Note: No data available

Reproductive toxicity . Species: not specified
Note: No data available

Further information . Note: Avoid repeated exposure.

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity effects

Toxicity to fish . Note: No data available

Toxicity to daphnia and other : Note: No data available
aquatic invertebrates

Toxicity to algae . Note: No data available

Elimination information (persistence and degradability)

Bioaccumulation . Note: No data available

Mobility . Note: No data available
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Biodegradability

Further information on ecology

Additional ecological
information

Note: No data available

. Very toxic to aquatic life with long lasting effects.

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

: This product (in its fresh unused state) is not listed by generic

name or trademark name in the U.S. EPA's RCRA regulations
and does not possess any of the four identifying
characteristics of hazardous waste (ignitability, corrosivity,
reactivity or toxicity). Materials of a hazardous nature that
contact the product during normal use may be retained on this
product. The user of the product must identify the hazards
associated with the retained material in order to assess the
waste disposal options. Observe all Federal, State, and Local
Environmental regulations.

SECTION 14. TRANSPORT INFORMATION

DOT Not dangerous goods

TDG Not dangerous goods

IATA UN/ID No.
Description of the goods

Class
Packaging group
Hazard Labels
Packing instruction (cargo
aircraft)
Packing instruction
(passenger aircraft)
Packing instruction
(passenger aircraft)
IMDG UN/ID No.
Description of the goods

-9
. 956

UN 3077

Environmentally hazardous substances, solid,
n.0.s.

(Copper oxide)

09

: 956

: Y956

UN 3077
Environmentally hazardous substances, solid,
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n.o.s.
(COPPER OXIDE)
Class 9
Packaging group ||
Hazard Labels 9
EmS Number : F-A, S-F
Marine pollutant I yes
SECTION 15. REGULATORY INFORMATION
Inventories
US. Toxic Substances : On TSCA Inventory
Control Act
Australia. Industrial . On the inventory, or in compliance with the inventory
Chemical (Notification and
Assessment) Act
Canada. Canadian : All components of this product are on the Canadian DSL
Environmental Protection
Act (CEPA). Domestic
Substances List (DSL)
Japan. Kashin-Hou Law . On the inventory, or in compliance with the inventory
List
Korea. Existing Chemicals . On the inventory, or in compliance with the inventory
Inventory (KECI)
Philippines. Inventory of . On the inventory, or in compliance with the inventory
Chemicals and Chemical
Substances (PICCS)
China. Inventory of Existing : On the inventory, or in compliance with the inventory
Chemical Substances
(IECSC)
New Zealand. Inventory of . On the inventory, or in compliance with the inventory

Chemicals (NZIoC), as
published by ERMA New
Zealand
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National regulatory information

SARA 302 Components . No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 Components . The following components are subject to reporting levels
established by SARA Title Ill, Section 313:
. Aluminum oxide (non-fibrous) 1344-28-1
. Copper oxide 1317-38-0
SARA 311/312 Hazards : No SARA Hazards
California Prop. 65 . This product does not contain any chemicals known to State of

California to cause cancer, birth defects, or any other
reproductive harm.

Massachusetts RTK : Aluminum oxide (non-fibrous) 1344-28-1
New Jersey RTK . Aluminum oxide (non-fibrous) 1344-28-1
. Copper oxide 1317-38-0
Pennsylvania RTK . Aluminum oxide (non-fibrous) 1344-28-1
. Copper oxide 1317-38-0

SECTION 16. OTHER INFORMATION

HMIS 1l NFPA
Health hazard 1 1
Flammability 0 0
Physical Hazard 0
Instability : 0

Hazard rating and rating systems (e.g. HMIS® lll, NFPA): This information is intended solely for the
use of individuals trained in the particular system.

Further information
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The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not
to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text. Final determination of suitability of any
material is the sole responsibility of the user. This information should not constitute a guarantee for
any specific product properties.

Changes since the last version are highlighted in the margin. This version replaces all previous
versions.

Previous Issue Date: 07/23/2020

Prepared by Honeywell Performance Materials and Technologies Product Stewardship Group
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SAFETY DATA SHEET

Revision Date 18-Feb-2020

Revision Number 2

1. Identification

Product Name Copper(ll) sulfide

Cat No. : 42925

CAS-No 1317404

Synonyms No information available

Recommended Use Laboratory chemicals.

Uses advised against Food, drug, pesticide or biocidal product use.

Details of the supplier of the safety data sheet

Company
Alfa Aesar

Thermo Fisher Scientific Chemicals, Inc.
30 Bond Street

Ward Hill, MA 01835-8099

Tel: 800-343-0660

Fax: 800-322-4757

Email: tech@alfa.com

www.alfa.com

Emergency Telephone Number
During normal business hours (Monday-Friday, 8am-7pm EST), call (800) 343-0660.
After normal business hours, call Carechem 24 at (866) 928-0789.

2. Hazard(s) identification

Classification
Classification under 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Based on available data, the classification criteria are not met

Label Elements
None required

Hazards not otherwise classified (HNOC)
None identified

3. Composition/information on Ingredients

Component CAS-No

Weight %

Copper(ll) sulfide 1317-40-4

<=100
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Copper(ll) sulfide Revision Date 18-Feb-2020

4. First-aid measures

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Get
medical attention.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Get medical attention
immediately if symptoms occur.

Inhalation Remove to fresh air. Get medical attention immediately if symptoms occur.

Ingestion Clean mouth with water and drink afterwards plenty of water. Get medical attention if
symptoms occur.

Most important symptoms and None reasonably foreseeable.
effects
Notes to Physician Treat symptomatically

5. Fire-fighting measures

Suitable Extinguishing Media Not combustible.

Unsuitable Extinguishing Media No information available

Flash Point No information available

Method - No information available
Autoignition Temperature No information available
Explosion Limits

Upper No data available

Lower No data available

Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Keep product and empty container away from heat and sources of ignition.

Hazardous Combustion Products

Sulfur oxides. Hydrogen sulfide (H2S). Copper oxides.

Protective Equipment and Precautions for Firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA
Health Flammability Instability Physical hazards
0 0 0 -
6. Accidental release measures
Personal Precautions Ensure adequate ventilation. Use personal protective equipment as required. Avoid dust
formation.
Environmental Precautions Should not be released into the environment. See Section 12 for additional Ecological

Information. Do not allow material to contaminate ground water system. Do not flush into
surface water or sanitary sewer system.

Methods for Containment and Clean Sweep up and shovel into suitable containers for disposal. Avoid dust formation.
Up
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7. Handling and storage

Handling Wear personal protective equipment/face protection. Ensure adequate ventilation. Avoid
contact with skin, eyes or clothing. Avoid ingestion and inhalation. Avoid dust formation.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place.

8. Exposure controls / personal protection

Exposure Guidelines

Component ACGIH TLV OSHA PEL NIOSH IDLH Mexico OEL (TWA)
Copper(ll) sulfide TWA: 1 mg/m? IDLH: 100 mg/m?
TWA: 1 mg/m?

Legend

ACGIH - American Conference of Governmental Industrial Hygienists

NIOSH IDLH: NIOSH - National Institute for Occupational Safety and Health

Engineering Measures

Personal Protective Equipment

None under normal use conditions.

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.

Respiratory Protection

Hygiene Measures

No protective equipment is needed under normal use conditions.

Handle in accordance with good industrial hygiene and safety practice.

9. Physical and chemical properties

Physical State Solid

Appearance Black

Odor Practically odorless
Odor Threshold No information available
pH No information available

Melting Point/Range

Boiling Point/Range

Flash Point

Evaporation Rate

Flammability (solid,gas)
Flammability or explosive limits

220 °C / 428 °F

No information available
No information available
Not applicable

No information available

Upper No data available
Lower No data available
Vapor Pressure No information available
Vapor Density Not applicable
Specific Gravity 4.6 glem3
Solubility No information available

Partition coefficient; n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity

Molecular Formula

Molecular Weight

No data available

No information available
No information available
Not applicable

CuS

95.60
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10. Stability and reactivity

Reactive Hazard None known, based on information available
Stability Air sensitive. Moisture sensitive.

Conditions to Avoid Incompatible products.

Incompatible Materials Acids, Oxidizing agent

Hazardous Decomposition Products Sulfur oxides, Hydrogen sulfide (H2S), Copper oxides
Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

11. Toxicological information

Acute Toxicity

Product Information

Component Information

Toxicologically Synergistic No information available

Products

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Irritation No information available

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico

Copper(ll) sulfide 1317-40-4 Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects No information available

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure None known

STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms / effects,both acute and No information available
delayed

Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

12. Ecological information

Ecotoxicity

May cause long-term adverse effects in the environment. Do not allow material to contaminate ground water system.

Persistence and Degradability May persist
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Bioaccumulation/ Accumulation

Mobility

No information available.

No information available.

13. Disposal considerations

Waste Disposal Methods

Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

14. Transport information

DOT
_TDG
IATA
IMDG/IMO

Not regulated
Not regulated
Not regulated
Not regulated

15. Regulatory information

United States of America Inventory

Component CAS-No TSCA TSCA Inventory notification - TSCA - EPA Regulatory
Active/lnactive Flags
Copper(ll) sulfide 1317404 X ACTIVE -

Legend:

TSCA - Toxic Substances Control Act, (40 CFR Part 710)

X - Listed
"' - Not Listed

TSCA 12(b) - Notices of Export

International Inventories

Not applicable

Canada (DSL/NDSL), Europe (EINECS/ELINCS/NLP), Philippines (PICCS), Japan (ENCS), Australia (AICS), China (IECSC), Korea (ECL).

Component CAS-No DSL NDSL EINECS PICCS ENCS AICS IECSC KECL
Copper(ll) sulfide 1317-404 X - 215-271-2 - X X X KE-08957
U.S. Federal Requlations
SARA 313
Component CAS-No Weight % SARA 313 - Threshold
Values %
Copper(ll) sulfide 1317-40-4 <=100 10

SARA 311/312 Hazard Categories

CWA (Clean Water Act)

See section 2 for more information

Component

CWA - Hazardous
Substances

CWA - Reportable
Quantities

CWA - Toxic Pollutants

CWA - Priority Pollutants

Copper(ll) sulfide

X

Clean Air Act

OSHA - Occupational Safety and
Health Administration

CERCLA

California Proposition 65

Not applicable

Not applicable

Not applicable

This product does not contain any Proposition 65 chemicals.
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U.S. State Right-to-Know

Regulations
Component Massachusetts New Jersey Pennsylvania lllinois Rhode Island
Copper(ll) sulfide - X X - -
U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N
U.S. Department of Homeland This product does not contain any DHS chemicals.
Security

Other International Regulations

Mexico - Grade No information available

16. Other information
Prepared By Health, Safety and Environmental Department
Email: tech@alfa.com
www.alfa.com

Revision Date 18-Feb-2020

Print Date 18-Feb-2020

Revision Summary SDS authoring systems update, replaces ChemGes SDS No. 1317-40-4.
Disclaimer

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text

End of SDS
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Synopsis

This document describes the Firewater Demand Calculation to be used for Worley’s safety & risk engi-
neering activities executed for GSP Logistics Management Project.

Disclaimer

This report has been prepared on behalf of and for the exclusive use of PTT Public Company Limited,
and is subject to and issued in accordance with the agreement between PTT Public Company Limited
and Worley (Thailand) Limited. Worley (Thailand) Limited accepts no liability or responsibility whatso-
ever for it in respect of any use of or reliance upon this report by any third party. Copying this report
without the permission of PTT Public Company Limited or Worley (Thailand) Limited is not permitted.

The information contained in these documents is protected by the Global Data Protection Regulation
(GDPR). Worley complies with the provisions of the Regulation and the information is disclosed on the
condition that the Recipient also complies with the provisions of the (GDPR). In particular, all of the
resumes and the information contained therein, must be kept securely, must be used only for the pur-
poses of assessing the suitability of the individuals to perform the tasks proposed and/or assessing the
overall capabilities of Worley to undertake the Work proposed and must be destroyed upon completion
of those purposes.

PROJECT 412051-00035 - GSP Logistics Management Project - Firewater Demand Calculation

Worley Customer
Rev Description Originator Reviewer Revision Date Approval Date
Approver Approver
01 Issued for Review Pakorn P. Nathadej S. Phongphet P. 19 February 2021
Pakorn P. Nathadej S. Phongphet P.
D1 lIssued for Final Pakarn N hades s 22 22 March 2021
Pakorn P. Nathadej.S. Phongphet P.
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1. INTRODUCTION

Worley (Thailand) limited (hereinafter called WTL) has been contracted by PTT Gas Separation
Plant (hereinafter called PTTGSP) to execute FEED phase for GSP Logistics Management Project.
This Projectincludes new propane sphere, transfer pumps, compressor package and its associated
facilities.

1.1 Scopes and Objectives

The scope of this report is limited to the firewater system design for the new Propane Sphere (D-
90520), Treater Package (F-90501) and Propane Transfer Refrige Compressor Package (C-90914)
in the Khao Bo Ya LPG Terminal area.

Firewater supply shall be provided by an extension from the existing firewater main network,
hence there is no additional requirement of firewater pump and storage tank. Tie-in points are
identified as per the firewater P&IDs. The details of flowrate and pressure through the users i.e.
nozzles, fire hydrants and fire monitors to ensure achievement of required minimum flow and
pressure via hydraulic calculation performed by EPC CONTRACTOR.

The objectives of this document are:

m To define the firewater system criteria and requirements following COMPANY specification
and international codes and standards;

m To identify provision of firewater application system and devices requirements;

m To determine firewater demand for each equipment; and

m To preliminary check the adequacy of existing firewater pump and firewater storage capacity
against additional firewater demand.

1.2 Definitions and Abbreviations

The following are abbreviations used in this document.

API . American Petroleum Institute

ISO . International Organization for Standardization
NFPA :  National Fire Protection Association

LNG . Liquefied Natural Gas

LPG . Liquefied Petroleum Gas

PTTGSP . PTT Gas Separation Plant Company Limited
WTL . Worley (Thailand) Limited

(€S-90-2103.001-905-001-D1 |
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The following are definitions used in this document.

COMPANY Meaning PTT Gas Separation Plant Company Limited or its designated
representative

CONTRACTOR Meaning contractor performing the work described under the con-
tract with the COMPANY

EPC CONTRACTOR  Meaning engineering, procurement and construction CONTRACTOR

Project Meaning GSP Logistics Management Project
VENDOR Meaning vendor manufacturer or seller of the equipment defined in
the study

(€S-90-2103.001-905-001-D1
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2. CODES, STANDARDS, SPECIFICATIONS AND REGULATORY
REQUIREMENTS

2.1 Order of Precedence

The precedence applying for use of the codes, standards, specifications and regulatory require-
ments for Project as follows:

m  Relevant Thai regulations;

Project specifications;
m  COMPANY specifications; and

m [International codes and standards.

In the event of an inconsistency, conflict or discrepancy between any of the standards and speci-
fications, the most stringent and safest requirement applicable to the Project shall be prevailed to
the extent of the inconsistency, conflict or discrepancy and it shall be brought to the attention of
the COMPANY in written for decision and approval.

2.2 Project Documents, International Codes and Standards

Project Documents

[1.] 01-1-2103.001-900-001-D2 Overall Plot Plan for Khao Bo Ya LPG Terminal

[2.] DS-10-2103.001-905-DS0520-D1  Process Data Sheet for C3 Storage Sphere
COMPANY Specifications

[3.] ES-90.03 Rev.01 Fire and Gas Detection and Protection

International Standards
[4.] API RP 2030 (1** Edition) Application of Fixed Water Spray Systems for
Fire Protection in The Petroleum and Petro-
chemical Industries
[5.] API RP 2510 (9™ Edition) Design and Construction of LPG Installations

[6.] AP| 2510A (2™ Edition) Fire-Protection Considerations for The Design
and Operation of Liquefied Petroleum Gas
(LPG) Storage Facilities

[7.] ISO 13702 (2™ Edition) Petroleum and Natural Gas Industries - Control
and Mitigation of Fires and Explosions on Off-
shore Production Installations

[8.] NFPA 11 (2016 Edition) Standard for Low-, Medium-, and High-Expan-
sion Foam

(€S-90-2103.001-905-001-D1 6
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[9.] NFPA 15 (2017 Edition)
[10.] NFPA 24 (2019 Edition)

[11.] NFPA 58 (2020 Edition)

(€S-90-2103.001-905-001-D1
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Standard for Water Spray Fixed Systems for
Fire Protection

Standard for The Installation of Private Fire
Service Mains and Their Appurtenances
Liquefied Petroleum Gas Code
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3. PROVISION OF FIREWATER APPLICATION SYSTEM

3.1 General

Firewater shall be provided to the area or equipment intended to be protected to achieve
exposure cooling and fire intensity control by providing the suitable fire water system and
device.

3.2 Fixed Water Spray System

The fixed water spray system shall be provided for critical areas or equipment that handle
major hydrocarbon inventory. The presence of deluge water spray system provides effective cool-
ing for equipment against fire radiation exposure thereby preventing equipment failure
and fire escalation.

Fixed water deluge spray system is considered for Propane Storage Sphere (D-90520) and Treater
Package (F-90501) with minimum application rate of 10.2 L/min/m? of exposed surface in accord-
ance with COMPANY specification ES-90.03 [3.], Section 4.7 and NFPA 15 [9.] where the fixed wa-
ter deluge systems shall be installed to protect any process vessel that holds over 10 m? of flam-
mable product and that cannot be adequately protected using the fixed water monitors.

The storage in this Project that shall be protected by fixed water deluge system are tabulated in
Table 3.1.

Table 3.1 Equipment shall be protected by Fixed Water Deluge Spray System

Equi tT FI ble Product Application
quipment Tag e o ammable rr..)3 uc Rate
Number Volume (m?) _
(L/min/m?)
D-90520 Propane Storage Propane 3,021.90 10.20
Sphere
F-90501 Treater Package Propane HOLD 10.20

HOLD: Propane volume in the Treater Package (F-90501) shall be identified as per VENDOR datasheet during
detailed design by EPC CONTRACTOR.

Propane Transfer Refrige Compressor Package (C-90914) shall be protected by fixed water deluge
spray as per COMPANY specification ES-90.03 [3.], Section 4.7. Due to compressor package is in-
tended to install under the shelter. A fire associate with the compressor or driver could cause
structural failure of the building or canopy or expose other adjacent equipment. Instead of provid-
ing direct water spray on each equipment or structural item, the general area within the building
or canopy can be provided with overall water spray protection to reduce the potential for high
temperature combustion gases to accumulate under the roof. The system should have 180-degree
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spray nozzles or open sprinklers located just below the roof or canopy and designed to provide
0.30 gpm/ft?(12.2 L/min/m?) of floor area. Where the building has a sub-floor area, basement or
pipe trenches containing the lubrication system equipment, additional coverage may be required
below floor level at the same 0.30 gpm/ft? (12.2 L/min/m?) application rate [4.].

Due to the information of the Treater Package (F-90501) and Propane Transfer Refrige Compres-
sor Package (C-90914) are not available, the firewater demand of each equipment is preliminary
calculated. It shall be recalculated and confirmed when VENDOR data is available during detailed
design by EPC CONTRACTOR.

Considering the Propane Pumps (P-90523A/B, R) to PTTGSP with reference to APl RP 2030 [4.],
Section 7.3.2, the criteria whether to provide fixed water deluge spray system protection shall be
as follow where all three (3) conditions exist:

m  The fluid being handled is at a temperature that is significantly operated above its flash point
(e.g. 22 °C or more 40 °F or more);

m The considered pump is in close proximity to other equipment (including adjacent pumps) or
structures that could be quickly damaged by the pump fire; and

m the pump is located where protection by monitor nozzles or hose streams would be difficult
or impractical.

The criteria which mentioned, due to Propane Pumps (P-90523A/B, R) to PTTGSP located where

the existing fire hydrants/hose streams are able to reach. Therefore, the deluge spray system is
considered not provided.

3.3 High Expansion Foam System

The hazard that high expansion foam system shall be permitted to protect include the following
[8.]:

®  Ordinary combustibles;

= Flammable/combustible liquids;

= Combinations of ordinary combustibles and flammable/combustible liquids; and

m Liquefied Natural Gas (LNG).

High expansion foam can also be used to control fires involving Liquefied Natural Gas (LNG) Lig-
uefied Petroleum Gas (LPG) and to control for LNG and ammonia spill.

According to COMPANY specification ES-90.03 [3.], Section 4.10, the high expansion foam shall be
supplied to area that used for collection flammable fluid following:

m  Surface collection basin; and

m  Bunded area.

(€S-90-2103.001-905-001-D1
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Therefore, bunded area of Propane Sphere (D-90520) which collected fluid from sphere shall be
protected by high expansion foam system. The existing generators produce high expansion foam
with a fixed expansion rate of 300:1. The generators are capable to cover a basin by 0.3 m depth
of foam solution within 1 minute [3.]. The foam solution (3% concentration) shall feed to area
coverage 30 minutes [8.].

3.4 Fire Hydrant

The fire hydrant for supplementary cooling/firefighting shall be strategically located around risk
area for protection of hydrocarbon containing equipment.

The fire hydrants shall be fed from the fire ring main and be fed by spur lines with underground
valve and post indicator device [3.]. The two-ways fire hydrant will be used for firewater the de-
mand calculation. Each outlet of fire hydrant shall have capacity of 473 L/min [10.] at nozzle pres-
sure of 7 barg.

3.5 Fire Monitor

According to COMPANY specification ES-90.03 [3.], Section 4.5, the monitor shall be located in
areas of major fire hazard and where speed of action is imperative to provide vessel surface cool-
ing and fire intensity control. Typically, equipment that would benefit from fire monitor cover are
process towers, large compressor, loading facilities, vessels with a large inventory of volatile flam-
mable liquids and storage tank areas.

The fire monitor nozzles shall have a flow capability of about 1,800 L/min at a nozzle inlet pressure
of 7 barg.

(€S-90-2103.001-905-001-D1 10
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4. FIREWATER PUMP CAPACITY

Firewater shall be provided to the new equipment by tying-in and extending from the existing
firewater main network.

As per the Expansion of LPG Facilities at Khao Bo Ya LPG Terminal Project, Calculation for Firewater
Demand Doc. no. ELK-FF-CA-001. The current firewater pumps rated capacities and ponds are tab-
ulated as shown in Table 4.1.

Table 4.1 The Existing Firewater Pump/Firewater Storage Capacity

Pond Capacity

Pump Tag Number Capacity (m3/h) (m?)
P-92081A Main 950 22,000
P-92081B Main 950
P-92082A Main 950
P-92082B Main 950
P-92082C Backup 1,022
P-92082D Backup 1,022

P-92083 Jockey - -
P-92083R Jockey - -

(€S-90-2103.001-905-001-D1 11
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5. BASIS FOR FIREWATER DEMAND CALCULATION

5.1 Firewater System Philosophy

Firewater system is design to mainly for exposure protection, cooling or control of a fire at the
facility.

Firewater demand for the facility is estimated based on the following:

= Fixed deluge water spray system application for sphere/vessel/compressor on fire;
m  High expansion foam application for equipment on fire bunded area; and

m  Supplementary firefighting equipment (i.e. fire hydrant and fire monitor).

5.2 Assumption

1) Total theoretical firewater demand is included 30% design margin for hydraulic imbalance,
wastage factor and deluge nozzle spray pattern overlapping.

2) Dimensions of equipment are based on equipment plot plan and data sheet.

3) Itis assumed that the fire scenario will be occurred only one (1) at a time. A single firewater
demand scenario is determined by simultaneous operation of following firewater users
which shown in Table 5.1.

Table 5.1 Fire Zone and Scenario

Protected
Fire Zone LallIh LI ) User Type Remark
Tag Number Equipment
MT-FZ-1 DV-0017/0019 Propane Storage Fixed Water Burning Source
Sphere Spray System
DV-0018/0020
(D-90520)
N/A Propane Storage High Expansion
Sphere Bund Foam System
MT-FZ-2 DV-0021/0022 Treater Package Fixed Water
(F-90501) Spray System

MT-FZ-3 DV-0023/0024 Compressor Package Fixed Water Spray under compres-
(C-90914) Spray System sor shelter area

(€S-90-2103.001-905-001-D1 12
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It is anticipated that the largest firewater demand will be the burning of Propane Storage Sphere
(D-90520) which indicated in APPENDIX A. Therefore, the firefighting equipment in operation as-
suming Propane Storage Sphere (D-90520) on fire will be as follow:

m Fixed water spray deluge system for Propane Storage Sphere (D-90520) on fire;
m High expansion foam system for bunded area; and
m  Supplementary firefighting equipment (i.e. two (2) fire hoses of fire hydrant and two (2)

fire monitors).

4) The COMPANY specification ES-90.03 [3.] states that there shall be a second identical deluge
valve feeding each spray network so that at least one (1) is accessible in a fire situation. There-
fore, spare deluge valves shall be provided to the spray network for vessels.

5) Firewater storage capacity shall be capable of uninterrupted supply of firewater at least 4
hours [5.].

6) The required operating pressure for any spray nozzles shall be 2.0 barg.

7) The firewater ring main velocity design for the largest firewater demand shall not exceed 3.5
m/s [3.]. At the water spray system, the maximum water velocity in water spray piping shall
not exceed 6.0 m/s.

(€S-90-2103.001-905-001-D1 13
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6. SUMMARY OF FIREWATER DEMAND

The firewater demand calculation for each protected equipment is tabulated in APPENDIX A which

is summarized in Table 6.1 as follows.

Table 6.1 Fixed Water Spray System Demand Calculation

Design Firewater

Equipment Tag —— Theoretical Firewater Required (included
Number quip Required (L/min) 30% margin)
(L/min)
D-90520 Propane Storage 12,593 16,371
Sphere
F-90501 Treater Package 4,328 5,627
(Note 1) (Note 1)
C-90914 Propane Transfer Re- 1,671 2,172
frige Compressor (Note 1) (Note 1)
Package
Note;

1 - The firewater demand calculation shall be recalculated and confirmed when VENDOR data is available

during detailed design by EPC CONTRACTOR.

The high expansion foam system demand calculation is tabulated in APPENDIX A which is summa-

rized in Table 6.2 as follows.

Table 6.2 High Expansion Foam System Demand Calculation

Design Foam 97% of Firewater 3% of Foam
Required (included Required Concentrate

Theoretical
Service Foam Required

. 30% margin) (L/min) Required
(L/min)

Propane Storage
Sphere (D-90520) 2,021 2,627 2,548 79
Bunded Area

According to Table 6.2, high expansion foam system is serviced for 30 minutes [8.]. The minimum

foam storage for high expansion foam system is 2,365 L.

Total calculated firewater demand for worst case of fire scenario in this study is indicated in Table

6.3.

(€S-90-2103.001-905-001-D1
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Table 6.3 The Largest Firewater Demand for The Worst Case of Fire Scenario

Firewater Demand

No. Firewater Users (L/min)
1. Fixed water spray deluge system for Propane Storage Sphere 16,371
(D-90520) on fire
2. High expansion foam system for bunded area 2,548
3. Supplementary firefighting equipment (i.e. two (2) fire hoses 4,546

of fire hydrant and two (2) fire monitors)

Total 23,466

(€S-90-2103.001-905-001-D1
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7. CONCLUSIONS AND RECOMMENDATIONS

Largest single firewater demand scenario in this study is calculated to be of 23,466 L/min
(1,408 m3/h). According to existing firewater supply system, main firewater pumps which in-
dicated in Table 4.1 have 3,800 m?/h total capacities. Therefore, it can be preliminary deter-
mined that existing firewater pump is capable of cater the largest credible firewater demand
scenario in this study.

Largest single firewater demand for continuous firefighting of 4 hours [5.] is calculated to be
of 5,632 m® (1,408 m*/h x 4 h) Regarding existing firewater storage capacity of 22,000 m?, it
can be preliminary concluded that the existing firewater storage facility is capable of cater
the largest credible firewater demand scenario in this study.

The high expansion foam is required to provide to the Propane Storage Sphere (D-90520)
bunded area. The foam concentrate storage is required minimum of 2,365 L for 30 minutes.
Regarding existing high expansion foam storage of 16,000 L (8,000 x 2 tanks). Therefore, it
can be preliminary determined that existing high expansion foam is capable of cater the larg-
est credible foam solution demand scenario in this study.

The deluge valve sizes and lines are preliminary calculated and presented in APPENDIX B. The
sizes shall be recalculated and confirm by hydraulic calculation using PIPENET software during
detailed design by EPC CONTRACTOR.

The firewater demand calculation, hydraulic calculation, line sizing for the Treater Package (F-
90501) and Propane Transfer Refrige Compressor Package (C-90914) Shelter shall be re-cal-
culated based on the detailed design of the equipment and shelter.

(€S-90-2103.001-905-001-D1 16
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APPENDIX A Firewater Demand Calculation Sheet



wgrley Calculation Sheet (‘) ptt

Customer PTT Public Company Limited Proj No 412051-00035

Project Title GSP Logistics Management Calc No CS-90-2103.001-905-
001

Calculation Title Firewater Demand Calculation Phase/CTR FEED

Elec File Location \Withbkkwpdfs01vith\BKK\BKKProjects\40_DStream_Hyd\W1205100035_PTTGSP_FEED C3 import from MT to GSP-

GC\10.0_Engineering\10.10_SR\10.10.03_Reports\1.0 Fire Water Demand Calculation\1.3 PTTMT\1.3.2.
Rev.D1\Calculation Sheet_D1_Working xlsm}Assumptions

Project File Location N/A Page 1 of 4
Rev Date By Checked || Rev Date By Checked || Rev Date By Checked
01 19-Feb-21 Pakorn P. Nathadej S. D1 22-Mar-21 Pakorn P. MNathadej S.

The equations used in the calculation are listed as folllows:

Surface area of sphere =4mr
where r = radius
Area coverage =W.L
where W = width of area

L =length of area

Theoretical firewater required per equipment = Surface / Projected area x Application rate
This Calculation represents the work of Worley to i i i inci| and i iate for the terms of reference provided by Worley contractual Customer. This
C ion is fial and prep: saolely for the use of the Customer. The contents of this Calculation may not be disclosed to or relied upon by any party other than the Customer, and neither Worey,

its nor their assume any liability for any reason, including, but not limited to, negligence, to any other party for any information or representation herein.




Fixed Water Spray Firewater Demand Calculation

LTI Vessell Tank/ Sphere Coverage
Coverage Total Design
Theoretical irewater Design Design
Deluge Valve Tag|  Equipment Tag Vessell | Vessel | Vessel | Surface = =
Equipment Name Equipment Type Tank/ Length/ | Height/ Area _ Remarks
Number Number Length Rate |Ll'ln-|h||‘]
Width (m) Sphere Tank Roof | Coverage - _
(m) - = (Limin) 30% margin)|  (m%h) (gpm)
Diameter | Height | Radius (m?) (Limin)
(m) (m) (m)
PTTMT
DV-0D17/0018/
00180020 D-80520 C3 Storage Sphere Sphers 19.82 1.234.62 10.20 12,583 16,371 282 4,325
- ASSuUming as area coverage.
DV-0021/0022 |F-00501 Treater Packa, A 20.60 2060 42436 10.20 4,328 338 1487
resier Fackag= r=a 5,627 - To be confirmed by EFC CONTRACTOR.
NIA P-B0523A C3 Pumps to GSP Pump 3.05 3.05 MiA NiA A N/AJ NiA MiA|No fixed water spray required as the existing hydrant can reach.
NIA P-805238 C3 Pumps to GSP Pump 3.05 3.05 MiA NiA A N/AJ NiA MiA|No fixed water spray required as the existing hydrant can reach.
NIA P-80523R C3 Pumps to GSP Pump 3.05 3.05 MiA NiA A N/AJ NiA MiA|No fixed water spray required as the existing hydrant can reach.
DV-0023/0024 |C-90914 S:‘.’(:‘:T“’"Sf” TR R = Compressor g.38 14.60 128.85 12.20 1,671 2,172 130] 574|To be confirmed by EPC CONTRACTOR.
NIA M-80101 Propane to GSP Metering Station Area 1.85 12.88 A NiA NiA N/AJ NiA MNiA| No fixed water spray required.




High Expansion Foam Demand Calculation

Design Foam

Foot Print Area Coverage | Vessell Tank/ Sphere Coverage IEIETEET || e
Total Foam Theoretical | Design Foam qui ired q
Surface Solution Requi
Deluge Valve Tag T E Name E T N Expansion Foa!n o
Number vaa n”e" Vessel Vessel | Coverage i:r‘l,":n'i:] Required | (included 30%
Length/ | Height/ Limi in) (Limi _ )
Width (m) | Length (m) | Sphere o gl () (Limin) —jmargin) (Umin)| iy | gty | wmin| @emy | @ m?)
Diameter |\ .oht (m) | Radius (m)
(m)
PTTMT
NIA D-90520 C3 Storage Sphere Area 43.00 47.00 2,021.00 606 2,021 2,627 2,548 153 79 s| 2365 207




Total Firewater Demand Calculation

Design | Total Design Monitor | Total Design | Total Design | Total Design.
Deh Valve T. Firewater Firewater F F F Firewater
Fire Zone “:eunher =a Equipment Tag Mumber Equipment Name nd nd Firewater N _ _ Remarks
2 2 Demand [L/min| 2 =
(Uimin) | (Limin) mind | iy | qumin) | wim) (gpm)
PTTMT
MT-FZ-1 16,371 18,920 246 3,600 23,466 1.408 6,200 |Fire case scenario
DV-D017/0018
D-80520 C3 Storage Sphere
DV-0012/0020
NiA NiA C3 Storage Sphere =l
{High Expansicn Foam System)
MT-FZ-2 5,627 5.827 046 3,600 10,173 B10 2,688
DV-0021/0022 |F-B0501 Treater Package To be confimed by EPC CONTRACTOR.
MT-FZ-3 2,172 2172 846 3,600 6,718 403 1,775
DV-0023/0024 |C-00914 Propane Transfer Refrige Compressor Package To be confirmed by EPC CONTRACTOR.
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APPENDIX B Downstream Deluge Valve Line Size



w?rley Calculation Sheet @ pﬂ

Customer PTT Public Company Limited Proj No 412051-00035

Project Title GSP Logistics Management Calc No CS-90-2103.001-905-
001

Calculation Title Firewater and Fire Suppression Line Sizing Phase/CTR FEED

\ithbkkwpdfs01 vt BKK\BKKProjects\40_DStream_Hyd\41205100035_PTTGSP_FEED C3 import from MT to GSP-
GC\10.0_Engineering\10.10_SR\10.10.03_Reports\1.0 Fire Water Demand Calculation\1.3 PTTMT\1.3.2. Rev.D1\[Calculation
Sheet_D1_Working.xlsm]LINE SIZING (MT)

Elec File Location

Project File Location N/A Page 1 of 1
Rev Date By Checked Rev Date By Checked Rev Date By Checked
o1 19-Feb-21 Pakorn P. Nathadej 5. D1 22-Mar-21 Pakorn P. Nathadej 5.
. . Constant Pressure .
NO. Description Flowrate Line NPS Deluge Valve Flowrate Velocity
Roughness Drop
(gpm) (mm) (in) Tag No. (mm) (L/min) (C Factor) (mis) (m/s)
Deluge Valve Header
1) |(DV-0017/0019 2163 305 12" Dv-0017/0019 305 120 0.0012 1.87
C3 Storage Sphere 50 10" Dv-0017/0019 50 3186 120 0.0031 278
(D-90520) 200 8" DV-0017/0019 200 8186 120 0.0093 4.34
150 6" Dv-0017/0019 150 8186 120 0.0377 772
2) |DV-0018/0020 2163 305 12" DVv-0018/0020 305 120 0.0012 1.87
C3 Storage Sphere 250 10" DVv-0018/0020 250 120 0.0031 278
(D-90520) 200 8" DV-0018/0020 0 120 0.0093 4.34
150 6" DVv-0018/0020 150 120 0.0377 772
3) |DV-0021/0022 1487 250 10" DVv-0021/0022 250 120 0.0016 1.91
Treater Package 200 g" DVv-0021/0022 200 120 0.0046 2.99
(F-90501) 150 6" DV-0021/0022 150 120 0.0189 5.31
100 4" DVv-0021/0022 100 120 0.1359 11.95
4) |DV-0023/0024 574 150 6" DV-0023/0024 150 2172 120 3.2E-03 205
Propane Transfer Refrige 100 4" DV-0023/0024 100 2172 120 2.3E-02 4.61
Compressor Package 75 3" DV-0023/0024 75 2172 120 9 5E-02 8.20
(C-90914) 65 2-1/2" | DV-0023/0024 65 2172 120 1.9E-01 10.91
This Calculation represents the work of Worley to i il i inci and i iate for the terms of reference provided by Worley contractual Customer. This C., ion is. ial and solely for the use of the
Customer. The contents of this Calculation may not be disclosed to or refied upon by any party other than the Customer, and neither Worley, its mor their 0 assume any liability for amy reason, including, but not limited to, negligence,

to any other party for any information or representation herein.
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