o ptt

UsemausEn dan. 9na (Wwu)
nuifeu@un 0107544000108
@uh 1120016174

) 2l
15949 10919AANTL UL Fire Alarm 81913 New DPCU Substation

P aw o o ~ P o 7o v Y a o .
AWUIEN ‘IJGW]. NNANKIBU) llﬂ'ﬂllﬂjzfmﬂ‘ﬂﬂgﬂiggalﬂuanlﬂﬁﬂﬂmﬂﬂyi IAVNEAENTS U Fire Alarm

817135 New DPCU Substation

{ 1 o a { a o ° v o
Z‘TﬂWUﬁﬁQN@‘U il Ii\illﬂﬂﬂ?‘ﬂ)"ﬁiill"]ﬂﬁ‘igﬂﬂﬂ Lﬁ‘llﬁ 555 DUU FUYUIN NMUA WIUATNA DN Lﬁ’t‘N WHIA 58U 21150

o ! Yo Y Y 1 % Y o a o o w = = o [l
MUUATINDY Hiﬂi]"lﬂ@l't‘)\iﬁﬂllﬂﬂﬂuﬁnxﬂﬂﬂﬂ UIHN ﬂGWI. DA (WNIYU) Tneiis1eazReamMiuadIuoLl

lviusouszeznarn Uan, Tusuanaliitiauiuaw/damenaiy 9144 2 109

{ o Y o o Yo Y Yo v ¥ o v
- Q’Jﬂﬁ 1 mzflu 60 3 (lhmmuwam U“U‘ﬂﬂ°’l]1ﬂl?ji‘llfl]Nllﬂi']JGl']Jﬁﬂﬂ?ﬂﬁ?ﬂﬁuﬂﬁﬂﬁuﬂﬁﬂﬂ

Yo ¥ Y sdq va o o ¥
JagnsuINApIdeuglnsainlsAndenariue Wiy FAT

[ @ v A

1 o VY o v & 1Yy ¥ My Y Y o a
- Q')ﬂﬁ 2 ﬂ']flslu 60 U (llllL'Ju'JuWﬂﬂ) HUWQLWIW °Ui]'NhlﬂﬁﬂﬁuﬂﬁﬂlLlel"U']ﬂ']Luuﬂ'ﬁﬁnﬂ 1](5]1/].

= Y

Yo Y Y o a a o ¢ v L. \ . . Yy ¥y &
Tﬂ&mummmmmumsmm p1nsal Ny Commissioning 4ag @411 Final Document mmmﬂ"lm Punch List Glml,mmm

A = 9/ F4 & A [ = F4 @ csy
Gl"lllNﬂ‘L!Il‘Uﬁ"IEJa%LﬂElﬂEﬂLL‘]J‘]J!LﬁZ!’EJﬂ?f']iLLu'UVHEJLﬁNﬂ’NlI mmmﬂumuwuwmgmmm ANU

- SgazideamuTomua Uan. 1@
J
-upuesyluauesim 1 9@
- eI TN BN 1 1A
9
- Aedanuudyanalsziusuas 1 upy
- Mivsesmsiguantalumadhginssuiu dan. 1 Ay

v v 1
MruaNamBIndouiun VDO Conference 1w 1151051 Microsoft Team 31 23 Hau1ey 2564

Y
TagaanzDeudfamauad a1 10:00 59 10:15 Y.

@ @

UAZFI9 1987 10:15 W, ( AF199 11 aigal 29A TUR samTnan 640012 Tns 0846575725 )

] J Y 1 9}0’1’ a Q‘{ =sa Q'{
vn luiyfaaFues dan. ezdod findaz@nslumsauesiawaz lilanslumsauesa
Ed

MUUATUFITIN ¥OINANTIU Founan Tuiui 05 n3ngIaN 2564 1Ia1 09:00-15:00 1. & A IUNAIT

o o ' o a o I I a A a
- LLWHﬂﬁ]ﬂWWWﬁﬂ E‘T'Jui]ﬂW1LLﬁ$U5W15WﬁﬂI§QLLﬂﬂﬂTGﬁ Iiﬂllﬂﬂﬂ“ﬁ‘ﬁﬁﬁﬂ”]ﬂ@ 1]@']‘1/]. QUN 555 ﬂ.’q‘lgll'f]“ﬂ
@I.NT]J@HT!?I @.Lﬁ@\i 9.95¥8949 21150

9 a 1 dy =) Y = 1 Q' Y 3 1o d' a
Ejﬁuslfl]W‘W]E]"lli)“]f@ﬁ?ﬂﬁ%l@ﬂﬂhlﬂal,uﬂﬂWG]gﬂﬂz - UM (ﬁ'JiJﬂWBi;l‘ﬂﬂHWZJLLﬂ'J) ALUAIUN 15 UYUIYU 2564

deiui 21 diguiou 2564 5313191981 09:00 -16:00 1. 83U TUNYATIFMT (VINOINE : 1TIPININEDIUNTE] COVID-19

¥ v v
etloarumsumsszuia windanlszasains walszyave Iud sk Email : jirayut k@pttple.com neluiuimmuadiadu

i 4
Tae521) Email Qunuussniezinsudemduasaie (= gi ludewnamziliousvuuy o unundamiiaquas =) w

1]
A o

v
FoIuNAal

- upunianiee dausanwazuimsieas Isaoniey TsauenMasssuna dan. @afi 555 0.qyuin

@

ALUANA 0.11109 2.52809 21150 (UIGITIGNT NIATZUUN INTFn 038676930)

WIWITIYNT HIITLUUN Electronic Approved by H18NGH31 AIUIA on 14/06/2564

1/110



o ptt

UsemausEn dan. 9na (Wwu)
nuifeu@un 0107544000108
@uh 1120016174

) 2l
15949 10919AANTL UL Fire Alarm 81913 New DPCU Substation

A ¢ v a ¢
UIITIYND MITEUUN

Yszma o Jui 15 Uguiou 2564

(WENHHI ANUIR)

@

AvAMSUHUNIAT IS

a

HHUNIAMIN AR

Electronic Approved by 18N B3 A9UIA on 14/06/2564

”

110



O

V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :

@ a s =
WAl WATUA
WA Ysuzduana

Rev.1
SAP PR No.1120016174

@

Y
dauthgesneszuulavh

@

A4 g
IZUVNIATIIUNNYIVD

| | Ul Ul | |

Quality Safety Health Environment Lab Energy

VOUIUAVYDINH (TOR)

Y a g’/

a o o & =3 J =) J .
U3 Uan. 100 W) Feas 1iFen1 dan. Tanuilsaanazing AAaI32UY Fire Alarm 1913 New DPCU

. A Y A [ a ° a9 o v 1 dy
Substation 18 1HIUN 15 WENMTFTTUVIATLE09 TUIU 1 U TaslidomMruaain ll‘ﬂu

[ L [
1. dngiszasnlumsdanm

v 9

9
v

IAVNAANITEUY Fire Alarm 81915 New DPCU Substation Lﬁmnmmuﬁzumﬁmﬁgﬁan’dmw

wa Eld' Y
2. AUTNUAVDINSUUDLITHO

2.1

2.2

23

2.4

2.5

2.6

2.7

Y <) A Aaa Y = a ~
@l@Qkﬂuuﬂﬂaﬁiﬁuﬂ1ﬂiﬂu@]ﬂﬂﬂﬁEJ]?J@'I"]?WTJﬁgﬂﬂﬂﬂi]ﬂ'li@]'m‘ﬂlﬁu@

Kl

doelimegn Uan. vendndayanlen swiloaunnnmsanszylaenasa

g 9
Y
A 1 d'

do4lifludniulundlan viegiwmludeinimeyan lanaimslan fu dan. litzdludineilduu

~ YY Y Yo A g v P A A Y oA Y = A )
nzidoudgm 13nu dan. uie lunaw Buuaadniedenmimiudangaudd

Y 1 v
Nl goudeiauonude 2.2 uaz 2.3 Wswdsjudiunsenssumsvesdouderauode
¥ 2 R

' A aa = = IR A aa = A Y]
GIENUhJLﬂuﬂﬂﬂa‘ﬂiE)imUﬂﬂﬁ%ﬂgﬂﬂluﬂfy}%ﬁ%ﬂﬂuﬂlm ﬂ@ﬁ/]. llﬁgthﬁJuuﬂﬂaﬁiﬂu@uﬂﬂacﬁ\jgﬂiguﬂf@qj

El El

e

TuseFodnanuvesntisnuvessy lussuumsonemsaumaveInsuiydnan

Yy A o 9k o a £q vy A
aputlusie@eINUATe/SUONaTIaUDI1A1910 Yan. uazaz Teuans lvdiszneumssgduauasnmNy
Tai'l&

{ < U @ a v
Tunsaindrauesinniunguynaaluanyme Partnership / Consortium / Joint Venture 9z @0k aun@nlungu
L 2 v o 22y Ax o < .
s1elasreniig dudse/Suenasauasinon Uan. 1ai fauesimnianyuziiy Partership /

Y

Consortium / Joint Venture #ana13 9zdvasudasovas an. lugzgnniisiudie
I ' @ g
(WNWMQ mimummuﬂmquuﬂﬂaaluaﬂymz Partnership / Consortium / Joint Venture U1 %w’fmﬁmi
v
sz B Tasmmzmzadluieazideanssade/sa19 (TOR) 1NQUYAAIAING1IEINTDITTINMSIALD

5101'18)

YA 9

1 a3 J v W 4 { 4 1 @
aoq luidlugiinaise Tesiswnunudeudoduesisduindioudoaue 1dun dan. o Judsemenlszya
PRI 0 - o Ve & y 2
wio liiludnszihmssuwdumsdavnamsudeiuediaiiusssulumslszyansai
9 ] Yo o I A a v Y A U ' 9 Y o A 1A wa
aodling lasumsmaiaainiegnanidannmstaine iiesnndees ligndesamdeimvua nie lidfiia

o a o 2 ) ] Aa A o A a
@I"IiJﬂg]ﬂ'ﬂiJl]ﬁﬂﬂﬂfJ DIFIDUTINYLLAS TILIAADY EUﬂﬂiﬁ\‘iﬂﬂﬂﬂ“ﬁ‘ﬁiiu?ﬂﬁigﬂﬂﬁ TJWVI. (Wiﬂﬂﬁ\iﬂiﬁimﬂﬂ

QSHEF-GSP-20-010-006 111U 05 utommuasari@ua1emsus U1 Smart Procurement Rev.1 Date 19/11/2562 1/108

3/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

o A 4 % o A A a A
manzTueennie Isanauiniuvse Issnuil Tasndl duq)
¥
28 dewuuendlsmindemssoamsiguauialumsdnihginssuny dan. ynaseiiauesia
29 Aaueiinnzdesnuaanzion lid1n1 5,000,000 1M
2.10 Favesimded e ldsunalszitiunasdaevauduazusmsszsil luszaunlsdsuilge (D) vesde
2] a Aa o o w 1 9 [ =

QUIBNMFFITNTIA V3EN Yan. $10a W) Tuseszeznaidouna 17

] A 9 a aa v Y A s o a ¥ A o . vy
211 Aauesmuieglfianundndediszaumsalinernauaanevsodiuiiessu Fire Alarm 08131708 2

Y [
uawatl a8, 2016 - 2020 Tagyaarau lisinan 1 duumasan

3. nangrumseudorauo

[

4 4 @ J a < 1 4
Tumsgudoiauedoudoausvzdosdaonas lasedlaniinlfiseusesTaouenilunaaz yosaall
(3.1) FoINAUANTAVDINA

oY ¥ o a a A 9 a a ¢ g dquy A Yo
3.1.1 nsabdlud i TuwudunlonzdeumByaaunuazdunlunzidoumndiesd wdounsldihvewniedians
Y A A o o ) o Y Y. .9
Sruasaeiioresusesdmngndowazlsziuas (i) vesdmdae
a q A o A 9 9 ' = = Y @ v A o =
3.1.2 nstbuussnniernajudinaanstonlulszmalng Huuuwangumisdesuseamssanziiouves
A oA 1a v v v v o A o [ 1 g 1
nsgnsmdydniieng liifu 6 weu udanniususessudvingusedluauesa uazmnudanguaanar lily
Y w9t o @ Aaw A 9 Y P A A o o P o Y
Auntiv gugnvasnugniuls inrseredudiuazdesasaeiievesusosdmngnaoaazilsziuas (§13) ves
a o A 9 Y ' 9
VMo udIuaig
P ) I A J A v a o aa YA wa Y
3.1.3 Tunsdidoudereuoiiuyananionsdnsdun 1wy unineds auau yais Tewenasuaasguauinves
A 9 Ao ]
gudoiauensusoalaoniienus s
= g Ao A Y Y =~ a ' ¥ v A o A
3.1.4 nsdbluussnnienajudiusanzienluamalszma Tuuumisdesuseavesanuya lne wisensga
a [ @ J o o Aa aa S
Ing v3enamaind Ine Susesmssanzion Saguszasd uagdvlumsiiianssuvesiidynnatiu awngrineves

v 2 Y

Aaa S ' g Yo a £ & Y o & a 1 K1 ) T
ﬂigtﬂﬁwUﬂuﬂﬂ?ﬂUUﬂ@ﬁﬂ UfﬁgEﬂgﬂ9\1111]L‘]Juﬂjmlﬂi°L|L@ﬂﬁ“l/l‘ﬁﬁ5'ﬂﬂ')’]ll?;Illﬂu“]NE]’l‘ﬂﬂglﬁﬁ“luﬂﬂusllu@na"lﬂﬂ Lﬂull@ﬁﬁ‘ﬂ’]ﬁ
ud g Z YN o O Y a £ Y o 1 7 Y
"U’mQﬂu"umﬁuauu%umﬁﬂﬁﬁazwﬂfﬁnﬁuazmmguﬂuwmmuum
A A YA o o Y A Aaw A Y Y o Yyl I 9
3.1.5 Gluﬂim‘ﬂE\Jll@’lu'ma\iu'lilE‘!ﬂ‘wui’]11!1’75'E]lliyﬂﬁﬁaﬂ'lfl?jua?uilﬂﬂﬂ']uqﬂalwQGULﬂuﬁﬁ\iu'liJsluslULﬁu@i']ﬂ'l

A YA 9 Y A oA o ° Yy 9 o
LLa&/ﬁi@lWﬂuﬂJ@Lﬁuﬂ ‘DZGI’ENlIWLN’dE)lI’é]‘lJ’t’]TL!WT@85$‘lqlﬂ1§11®U61u1%1’ﬂﬁgﬂﬁﬂﬂlla§ﬂfﬂl%u

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 2/108
4/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

3.1.6 duuntiasiszmrw/dnumisdo@unig (Passport) Y0RNBIUIIAIUINENHUNS DUATU NS UTOIFIUIRNADY
=t Y~ o A o o o v A a 9
(unsainssumsguennsaaululumuesiane) wie duuniaslsemau /duumiado@unig (Passport) Yoy
vousazdsuue s Inseuasu N usesduugndes (lunsailimsueudiu)
A = = 1A v 9 s 9
3.1.7 lunsainvanzibounsiyasuiy egdosuunduun aw. 20 ae
3.1.8 lenasmiademsusoamslguauia lumsdihginssuny dan.
(3.2) FouONAISINANA
3.2.1 Organization Chart
v A o ) o vy A ' Y] A Y (a A o A ) A
3.2.2 MaA0TUeIHay, lude9ne, dyg1ninenunie luduweunuvediauemvsedlfinnurdaningnunuae
] A @ . ' Y ~ ' 1o ' Y '
A9 50 51159 520D Fire Alarm 0819100 2 911 Ul a.8. 2016 - 2020 Tagyan1a lidna 1 Suumaean
3.2.3 Work Schedule Laadtnua11 Ingaziden
[ { <3 1 [ [ o -
3.2.4 wazdeavesnulfulgainaasdiiungsuseamnsarh ldnwdefuail
3.2.4.1 Flow Chart M3W11UY8932 1 Fire Alarm NFid1051A100NDL
[ 0
3.2.4.2 Lay Out M39A21991nsaianee luszuy
s o
3.2.5 Bill of Material, Datasheet L1 Specification "lJENQ‘]Jﬂiﬂ!‘VNWiJﬂ TﬂfJi]3ﬁ@ﬁ%uﬂ&lﬁzﬁ&lﬂﬁﬁzﬂﬂﬂmi Model W¥ou
g’/ o s a g‘,z 1 a
nIvuglnsainasaaaazsiia
3.2.6 Unpriced Quotation
Y a A A Y o
3.2.7 wnesanumaiaaug munseyludemvua
(3.3) Badluauasm
[ 9
Aud 1 YaA1IY Wi oyamMAURIADNIIG HIDADIIENT LAZTIATINNINNA
1 A Y A 1 I a o A @ I [ ] A 1
daui 2 (40) MmlFnglumsuimssansneinnlsa COVID-19 Tagaueiluyanaoniiig H3eao3 19013 HazIIN

a 9

9 H
MHUA TﬂfJNi’l,ﬁuE)i1ﬂ1i]$GSIJEN‘l]i3LiJLlﬂ’N11L%ENngﬂiﬁﬁﬂﬂﬂﬁﬂ‘iwmﬂiﬂmﬂEj&ﬁuﬂﬁﬂ] Wmmmmmuaum Ti%f)
'

1 1 H Yy Y
iaauldedaeiiios hidiwansznuaemsdawenauauiton lafiszy 131y TOR 9afl dan. avudnslfasms

e

A QU A A Ay ' g ) v v A
Wmimmﬂ"]ﬁnﬂ@u“} u@ﬂlﬂu@iﬂﬂﬂE‘!Lﬁuﬂj']ﬂ']llﬁﬂ\illﬂuﬁjuu Tﬂﬂﬁlﬁu’E_]j'Iﬂ']@]@\uﬁuai']ﬂ']ﬁ'lllﬁ']ﬂﬂ'ﬁ PNU

Q

v @ L A I 1y ' @ 1 9 a ua A v @ L A
1. ﬂ]iﬂﬂ@]’ﬂuwuvl 9.32¥03 L‘]Jul’Janllluf]EJﬂ’J"l 14 3 ﬂauﬂmmﬂgmmu mammmﬂuwuw .32¥03 Wuan

19 ' [ ' 9 a A 9 g’/ Y ax ] Y g’/ 2 9 a A 1 1
hliJ‘Mi'JfJ'f‘l’ﬂ 7 ﬂﬂHﬂTﬁL"lJﬁJ{]UGNﬂ! W ouNInT9 15AR875 RT-PCT 0619100 2 ATI/AU “1uﬂimﬂmﬂgummmmu

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562




‘ UsEN Uan. 9100 (NH1rY)
PTT Public Company Limited

Y o
VDNV UA
(Terms Of Reference: TOR)

v
[

De

A
130N :

ﬂ%}Naﬂﬂﬁz‘]ﬁJ Fire Alarm 81713 New DPCU Substation

R lae

@

@

o v o

Jundam : 04 Aguiey 2564
Rev.1
SAP PR No.1120016174

NUBNUNTAN :
Y
dauthgesneszuulavh

@ a s =
WAl WATUA
WA Ysuzduana

|
Quality

A4 g
IZUVNIATIIUNNYIVD
| ] ] ] |

Safety Health Environment Lab Energy

Y ax ' Y ¥
2. ﬂ'lﬁ@i’J’t]Iﬁﬂﬂ’JfJ'J‘ﬁ RT-PCT 2819UDY 2 ATI/AU

30U TUSATZY oo

4. MIL@AUDIM

4.1

4.2

43

Yl g Y 1 1 A 1 9 Pl
HouTaIaunaodInIans1MIaelersonslemstazsimsvadluluauesimlaslduuuwesulurue
¢ 4 § s

1Mo dan. wie luuuvesulumuesiamvesdoudeiausios Tasszdealitiomamuuunesuludue
s1Awed dan. 1wu Tuiitauesim Fodoudoriaue Foeidno3 1A 51AIAONUIGHIOADI NS HAZITIAT

9 o A oA A I FY EY I ' = A 9
52 doanueensumsliaamtou lvves dan. iudu Taedeuilusin lisaumByanunuuazdos

< a J 9 y Y 1 ] Y ° a d

rauesaniuiEy THB soum lgnieninuaudiaunsenidawey lasdouderanodednsonsuiutmiy
@ o @ A Y v AAA A A ' Y A A ga,
anavazaritisaeadluluauesim lidanulunsaininmsyaay Hievaa desasarsieFoue e
uazilsziuasiminy (i) Winsimaeniiters Ao 18T 1ATINUTIATIN HIeANaunUAIMITITe )

y 9 o o am ' a o Yo o X A Y A
asany Tmhuntiyaalulssurangrneuvarazmaisdunlfainy it imMauoszdoasusnIniy

A ° gl g Yy A v 9 J @ v o o A A g 9
nam dan. fmua Tasgouderauodsstusian lufosnd 90 u Wudanniuiilauesin wazillodoudoe
rueihmstuderaueante 3 uds vzaouaululd
& 9 o, A& 9 v T & 9
weNumvuanaudermuetaziauosnmal Uan. v lufvenamsmstuderauetazidussialan Tag

<]
IANVIA

@ a Y oA a yd 9 ' o aud oy
AULNITUMIIAMITUAIVOS Yan. WAUUUNTATIVADUAUTUUAVDINIUUBITAUDLUANL 1Y UNIUUD
[ YA 9}3‘

Aa I o y g9 A A ' ' ) 9
Lﬁuamwaﬂiﬂwunuﬂuﬂuz«jﬂuﬂumﬁumwauma"lu ﬂ?ﬂﬂi?ﬂg’ﬂ

I g =
‘L!Gll@Lﬁu@i1ﬂiﬂlﬂuﬁjﬂu€uﬂlﬁu®ﬂ
= 4l v o YA 9 A 1] a 9 @ A 9d 9 A
3JWaﬂi3IEJGHUS’HJﬂuﬂﬂ@ﬂummﬁu@ﬂﬂﬂu AWUSNTITUNTIANITUAIVDN 1]{5]1/]. VCANTYTONIUIDLTUDNY

T o ¥ & v 9
Naﬂiﬂﬂﬂvui:}uﬂuuuﬂanmﬂﬂmﬂu@ﬂummaua

5. ansznuaadlumaauea

v Y
Tumsauesimasall llimsnamanilseiuaeaauaiin

[y 4 a A a
6. ﬁanmmmua:am“lum'iwm‘im

6.1

a 4 Z { a v Aa @ J
Gll!ﬂ'li‘Wi]ﬁmWWQﬂ'Iiﬁusﬁ)@!ﬁu@ﬂuﬂﬁﬂﬁ an. ﬂ%WﬂTimWﬁﬂﬁUIﬂﬂi‘%}ﬁﬁﬂLﬂf;llWliWﬂW

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 4/108

6/110




O

V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :

@ a s =
WAl WATUA
WA Ysuzduana

Rev.1
SAP PR No.1120016174

@

Y
dauthgesneszuulavh

@

A4 g
IZUVNIATIIUNNYIVD

| Ul Ul (I (I

Quality Safety Health Environment Lab Energy

6.2
6.3

6.4

6.5

6.6

Yan. 3HIUININIINTINAIGA
g4 9 ~ way 1 ) ] A A o A 9 ' v A '

windouderauesielalinuauiia ligndesnude 2 nietunangumssuderaue lugnasense luasy

Y ) A A vy ) o a ¥ 1o A )

UM 3 WsoowauesIA lignassande 4 auznssumatamaumves dan. sz lusunasandoe

i 9 1

ruevaouderTuesw1u unadoudeidusselamusonasnmunaiintioswazidoaguanyme
A 9 ] Yy A = 1 A A o 1 Aaq 1

mwzvosnuiz e luasudiu vseuesivazideauana g lUnneulvi dan. fviualudiundly

o W U 2.1; v o a 1 4 4 I~ a
mszdrguazanuuanaaiy lulinasi ldinanms lduSeudonFoude foudoduesiedu vieiumsia

a A

< @ a a ' @ 4 g
WaWﬂmﬂﬁlj@ﬂ ﬂmgﬂiiﬂﬂﬁﬂﬂ‘l’ﬂﬁuﬁHﬂmQ Uan. onnnsaHeulsumsandns yﬁu%’mﬁuaimuu

U

' ! Y
an. gemdns innsandoquevesdoudoaueTag lilimsdoudulunsdidsae 1

'
= =)

] A 94 9 S o Slg A Yo
() lisngFedouderauesivinluiydnevedveniedi venasnulszyaves Uan,
' 4 { o { g o w o a
) wruesivazdoauanae llanteu lvimuualuvevwavesundluasedin violinarlding

anulanlseuidenSeuungouderauesigon

'

a a 4 I 2 [ < { [
Uan. szinsanendnmsiszyanunazasInsgoudorauaiiugnenu lutnsiudoudomuen 1dsums

U

v A A 3 =) A A A Y A 9 o ] a 1 1
ﬂﬂla@ﬂﬁﬁ@"lllﬂﬁul WWﬂﬂJLWGNIL"]ffJﬂ@IJlﬂ'ﬂﬂ1§fJ‘H"U'E]Lﬁu@ﬂig‘vnﬂ"lﬁiﬂﬂlluqfﬂiﬁ U NS UDIONTITOU

3 3 A VA A aa A 3 v
L‘]J‘leﬁ] Wiﬂ%ﬂ@uﬂﬂﬂ‘ﬁiiﬂﬂW wiaumuﬂﬂaaummummumu L"].I“L!GI‘L!

- )

Tunsaingouderauesteiauesiaiga iwussimmaumanuies la lienduiunuanuveuuaves

U

Y
[ a

Y Ay v ) y X o Ao quA g
quﬂi\juulﬂ AUSNTTUNITIAMITUANVON ﬂﬁﬂ. i]gslﬁﬁﬂuEU@!ﬁu@‘Hu%lﬁ]\jLlagLlﬁﬂ\iﬁaﬂ§1u1’wnsh’i!ﬂf@"lﬂq1

4 o A ¥y X o P o & 3 Ao
AoV 01U NI 0A I UMINNUDUIUAYDIUAS T IS aaruysal vinaiauaa ludlunsuiald dan.

U )

v
=

a a "o 9 A "o yd g 3&%’;&’9&4‘9} @ J 1Ha aa Y '

ansnez lusudoiauense lususmuesdoudorauesiniu nall foudoiduedinan lufiansisonsoan
1 1 1 ] [ 1 o Aaa o I {

THevsenndoiolan 910 dan. Svntidaymn liawnsaanasiuld Idenditineves Uan. iun

Y

Auge

[ @ a 1A o A Y o gl

nouasuwludyan Yan. enndszmaesnidanmsdszyanu windsingnimsnszsindansuzdoudoe

9

= A Ay Yo v A A 7 o A Yya o gl A
rmueyuzmslszyanion lasumsaadeniinailse Temisanu vielidau lAdenudoudoauesieon
A o T W ] I A v W ald' 9 A A 9 9}d'
N30UAVINMITUUIV U T UTTTI HIDANYDUNUNUNIUUDLITAUDITIYDU memwumiumimuaﬂm

Wsodonniziminssaoulalumsigussia

7. MSAINBVNY

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 5/108

7/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

7.1 Mmuamsaamen §susndesdaweuanudndiny usin dan. S (unia)
Tasfinwazideatmuadaey liiusamszoznai Yan. leyaalididuivnwdmgany
IUIU 2 999
waf 1 melu 60 31 (lidusungn) udanndiude8uludhaniomiideauedha Taedsudhedesdauon
aUnsalfi19anduanun wien FAT

A o VY o v & 19y v Vo v A Y 9 o A Yo Y Y o A
370N 2 ﬂ']fﬂ,uq60 U (U],llnu’luﬁqﬂ) uUGNlW]ﬂiU%1\11@3“1’7“\1?{@!,1%\“51”@“1!”ﬂ']ifﬂ']ﬂ ﬂﬁﬂ. Iﬂﬂﬁﬁufﬂq\iﬁﬂ\iﬂ“uuﬂ'ﬁ

9
@

a s Y Lo : . = .99 Y
aan gUnsal niow Commissioning {8 7¥UBY Final Document 590908 1 Punch List 197118 1a5e

a

8. auNaINay

Yo ¥ Y 1 y & ~ @ a A a o ° A
ASUINADIAINOVNUINNINUAN T3 3eNMHTITNIIATEEOQ (VN 555 DUU YUIN d1Ua MUAINA 8100 1119
PNIA 52809 21150

1 a
9. MINYIY
o a  d 1 <3|
9.1 dan. veHrszRuiluanag Tasudsesnilu2en
9ah 1 F152R[uT 109U 50 % Vruduayamde 3.3 daudl 1 ieduiiumsuazdaweuauaini 1 uas
<
139
1291 2 F152[UT 10U 50 % VoIIUA YA 3.3 dIul 1 ioduliumsuazdaweuuIni 2 uda

<
139

4 1 =) (-7 § % 1

LRI Jan. GIJE)ﬁQ’JuﬁVIﬁsluﬂTiGlfﬁgﬂWﬂﬁ‘]Jﬂ’iﬁi]ﬂﬂTiLLfi]EJ’Jﬂ‘]JTiﬂ COVID-19 (ﬁ?ﬂgﬂﬂﬁlﬂﬂ%@ 33
' { o o ° o a a [
aun 2) 1ﬁ1ﬁﬂﬂﬂgﬂﬂﬂﬂﬁﬂ1uﬂiim@]”IiJ‘]Ji$ﬂWﬁle’E)Qﬂmxﬂ”lxﬂuﬁuﬂﬂﬂmuﬁlWWSﬂﬂﬁ?ﬂ\ﬂullﬂﬂﬂﬁﬁ

A A a o A ] (2
‘ﬁﬁﬁll"lﬂm‘ﬁ@G]ﬂG]'IﬂJ!Lﬁ%Lﬂ'li$’Nﬂi€!15ﬂﬁ2ﬂ§ﬂﬁ3~l COVID-19 (GSP-EMC COVID-19) U493@181uUL8NN 1Y

a ° v Ag A Y ¥ g v dw vy A Yo Y (awa 1 &
FITUHA 1 an. azszaruiinaowe Uan. 'lmwﬂumﬂaﬂymaﬂmslwQmﬂma@smnﬂgmmmu
) A Yo Y Y o 1 q U Yo A A Lt o v A
“]Na"lﬂflﬁiﬂEﬁ°Ufﬂ”I\WI’ENLLL!‘]JTTaﬂﬁWHlLﬁﬂﬂﬂﬂﬂfﬂWﬂiﬁﬂﬂ an. iNon1sa NI Uan. azaszaruiiay

d‘ a L%' a 1 1 Aa 1 1 ] A 1 g}/ t:' < dy o 9 A
i'lflﬂ'liVlLﬂWUui]i\um"liJlﬂuﬁal‘ﬁﬂW]@‘Hu'JEJ NIvNBININIT uazimmwmwizu"l’ffl,uiuawa/mmama

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 6/108
8/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

o A K v o a oA ¥y A g A Yy Y
HUNTOAUDIND/AUDIVN LAY TJWVI. ﬁ]g°]5’]§$L\31!ﬁ31«!1«!114\13ﬂq@71’1m11ﬂﬁ"lﬂﬂ ﬁi@@imwﬁwemmmu
A ' a Y Y
N'ﬂu“l‘l]ﬂ']ﬁﬁﬂﬂ@ﬂlﬁﬂﬂiﬂﬂlm’)
¥ A o a A @ v o o A @ Y o [ Y
MU ‘]J@'Wl. THITENU LUDATU 30 IU UUDAITNIUNAVUSNITIUNITATIVITU VB ﬂ@‘ﬂ. hlﬂmmﬁmnammgﬂﬁm

9 = 9 Y 1
AU DIUiGeUTeaua luLaazaIn

w \ w
10. 85115

=~ 1 v 9 1 d‘ o a 1 [ [ 1 [ 9 [ "9y
AIUNITAIUDUITHATEINIINNN ﬂﬂﬂ. mwum:ﬂﬂmﬂimuaz 0.1% 997U (llmamqumwmi) madgammmm

Ty (hisaumByani)

11. M33ulsziunnusIzaunnses

Yo Y Y o o ) ' Yy A a 2 19 ' = o ¥ To A

Asudazdes uilsznuanuizaunnsssesnudnimavumeluszezar litesndn 12 how Wuawaium tan,
Yo @ Y @ 9 Y Y Y A o ' 9Yq Y Y=

I8svueuau nazamznssumsns1950 Idasasvaunsudiugndewds Taedesutamsvouusund lulwldms 14a

auaumelu 730 udanniunlasuudinnudhyadeunnies

o Y (% Y
12. msmmytymnuazmnﬂsznuamm

o o

9 oA @

Yt ¥ v &
12.1 g0 dan. anasdolunisde szdesduiiumsasil
S o A a @ 1A Y A [ P = v ¥ o &
(1) nsaimssamniaeIumssa liinu 5 druum wie lieglutoulvves Uan. Nuzdesdariuilugy
upudyan 1940 Uan. anasdrelumssell@adevesuludidrenelu 7 fufudaniniud dan. uds
~ vy = @ [ A @ v o o A Y AA Y = @
(nsdi hideatimsnanandsgiudyg) viemolu 15 Tusiudaaniuidan. uss (nsdindesiinisnnan
Usenudyan)

o { a @ a 1 o 4 v o o
(2) PIAMITAMINLIIUMIFTANUAUNI 5 F1ULM 158 Uan. mwuﬂﬁau”lmGlﬁ’immgﬂugﬂuum’fﬂulm

b3

TN Uan. anasdrelumsiiellfadevesumisdeauesdramely 7 Suiudasiniui dan. use nazey

Y a 1 z§ o @ d' ) v A 3’/
aoq lilaadeaiverndyannu dan. meluszoznarndmualumisdoausaiu
windh Uan. anasdlrelumsseliduiiumsa 9o 12.1 (1) 5o 12.1 2) Asna dan. az5uwan

Usziu (i) uazyin dan. desiamnnyanasuunulusimiganiainvesdn dan. anaslumsia

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 7/108
9/110




O

V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
o a Jo Rev.1 1 o @ H
WgBig Al 1A TUA e dauthgesneszuulavh
- A SAP PR No.1120016174
WeIFA YsuzAudna

|
Qual

A4 g
IZUVNIATIIUNNYIVD
| ] ] ] |

ity Safety Health Environment Lab Energy

12.2

12.3

12.4

vy 93 Y o a ) A4 X qguo o @ w v Ay Yo @
an @ummmﬁ‘um%auﬁmhﬂmmwmuiwﬂu r1.]&5]‘1/1. fl'lfﬂu 309U uua@mﬂ’mm"lmmmmﬂ ’IJGWI.
dy a £4 = Y 1A -4 A a é} A o 1 9
HUONITNU 1]@]1/]. FRIUANTNIZLIYNIDIAUT VY NINUANUNAUVUIUBDINNIN AN ATINIY

v 9 4 v
Tumsidyavse ludehiniu lunsaindesdimsnindnlseiudyan agswmsaziBeauuuiemsds

Y

a ° o v o < 1 4 { . '
119 i ldmuuemsnanandsznudyan 1 itluedeounds Tddiauesimn Uan. anasine (Feae lazizon

5]

oe

v A

7N “pj’%’u%’n”) wasuhduaansemisdemsenuvessuimsnienustiassgunalnovsenusinsves
§ g @ @ a ua @ o @ o
Uan. wiseud Uan. un veilunantseiumsdfifamdygnieludede lusasdovay 5 voadyan
< o 1 £ @ @ a wua @ o o 1
Wi ludide (mnliwmaaed Idilatiu) wu nandsznumsdiaaudygimieludsdeanan dan. oz
A qYA Yo @ 9 ] o o A vy & 9
AulMBAT U HuINTernWUMUdYYIMI 0 TUdI919 Huna)

o < o 4 I A o o Y { o
BiuseazdesiludiunszluGewonsuaaninegldladyansmseludedie amdasifilszuaiuging
Arua
Tunsaidnldsumsaadenuds lusow lihdyanmelussezna dan. fvue wiedsusa lilgiaa

o g

o S (= o a 9 P2 @ = vy
ﬁmuaunuuiﬂa"lmm@waauﬁumi ﬂmn. %3W%15m11ﬁlﬂuQ‘VIN”IHLLﬁZGIﬂ@E]ﬂmﬂ‘Vl%mEJuQﬂ”ISUEN ﬂm‘n.

13. MINYRAUAIIHIN

TuinsaeRualah

14. m3dfiRmummensuifededsguvesdfings Jan. (PTT Supplier Sustainable Code of Conduct) (058

v v A Y d'd a2 :’J 1 Y d?
AUV HUITDVDANAINNIAUIUAINA 2 amummu"lﬂ)

[ d' Y
Tumerves

15. msils
15.1
15.2

15.3

QSHEF-GS

a a wva Yy
zmuwamiﬂgummmmgm

Uan.azshmsisziuwamsfiianuvesdimaedaoununnaaau

U q

9

g1 i 1
Uanveasruansno ldnalsziumsdianuvesdaniodszneulumsinsanauauiinvesdoude

v
v lunsadalll

051 Y% VY Yo

dmsugan lasumsendadyunguanlunzifiouddt dan. TT AVL) mingd l8sumsi)szitiunans
Y

q

vy

a ua v { @ ua G a Lo 4 1
Ufiaaumeldnguanndmidsumseydaiiumnie “D” Uan. voarudniaaielodaroonainnguain

P-20-010-006 111U D5 UTDAMMUATAAUAFINSVIZVY Smart Procurement Rev.1 Date 19/11/2562 8/108
10/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

an ad v o o

(% U Y Y 2 a d%’ = Y9y o U H < T Y =
ANNAI !Lﬁ%ﬁﬂ'ﬁ]gl‘lllllﬁﬂ‘ﬁ HUDVUNSIVIUNNTNY an. Gluﬂqmmumﬂunmammeﬂ 37U Wutannd

@

=)
NngnaAADeN

154 nsdngmiidoasdonalsziiumsdfiacnuvesdi Idddnhmidendounundmnludydyguezwa
=1

U

Aa oA 1 ] [ o 9 A zi Bldy 9 o a Aa oA
ﬂﬁl];]’ﬂ@l\ﬂu AN UIGIUIANINTAL1VD IO LWE]"U@Gl‘I’i%LH]\‘l"IJE]ﬁQﬁEJEIIE]\‘Iﬂﬁﬂigmuwﬁﬂﬁﬂaﬂﬁﬂu

voudm I8 Tageunsoas19edounansU iina1n Murean1 hitps:/pttvm.pttple.com

Y o 14 a
16. UBMHUANHINAUA/VOIVIVAINY

v [
ATU19RDIA I UNMTAAALTZUY Fire Alarm 81715 New DPCU Substation A145188z100a0 18 Tuend1suuud 1

* LVVHI® Drawing UHUTY

9 v 9 ]

ONASUULN 1 YoMUUAIAINAAAITZ LY Fire Alarm NDPCU Substation

D.

WATITUUDN 2 LUV Fire Alarm 817117 NDPCU substation
Laﬂmmuuﬁ 3 PTT's approved vendor List GSP Rev_13
NI uuuﬁ 4 ES-90 03 FG detection and protection R4-2020
Leﬂmmuuﬁ 5 Typical Drawing Fire Alarm PTT

AU 6 WoSuagimsalsziliunin Application YU

eATsHULRN 7 asmstleenuuazfhsz 5 COVID-19 17022021 revl

o  Fah an. aaml¥

v 9
SEVREALY
Y o A
17. Yomviuaau
v A Tt A 9 Yy ¥ = A ' Y & a Ay A Yy Y A
anusuiawen lidnsdilan fuisazendesisiimsnau linsiwdereieagsedoyainaumdeduivonlss To
o ]
i laveanluld

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 9/108
11/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

[ 4 [ 4 ' Z’, 1 o o Ao Jdou A
1. MIVUAITAQ,a15101,1A5099059UNTL HAZAITAN 9 TIVNITUNIHUZ YU ADIMTIDINMINNAH S NBIA
9 9 () Yy a k) o ay d' A 1 =) a a 1 d'
winden Iasazdod line ldinamsnndu, i1 lva, NeSesamusientanie dase loas, leide, esiy imuninasgiui
AYHUEAMHUA
A o da A Y] o 9 9 o a A A 4 A ' v
2. wannuNndaweunzdeuindmldlu Tsawenmasssumnaszens vseneluiun dan. vseedmeldnmsarugy
a oA . Y (=} 14 A o 3}4
1131/15991%4 (Operational Control) Y83 Yan. @09 lulipanilsznouvpoAUANDd (Asbestos) HIDETNIA1EN
To TauveausseMAnINlse e EPA: THE CLEAN AIR ACT SEC.602
' A 9 v & v = o w A Aa a Y v Y
3. MSVUDY, MIAADUIY, MIIANY, MIATUNN LazmMsmIavesdeinavnninssulagnelanisindinves
() a a 3’/ a oA
T59UeNMBTITHHIATLED ﬁ’mé’nawumumiﬂgmmu QSHEP-GSP-19-022 M3AIUANMIAYDUAIINATLUIUNS
Wan NMIFONINTI ALY UTIOUATIBA NN AMUTOMHUA ISO 14001 °l,uﬁm6ummimmumsﬂﬁﬂ’ﬁqm

(Operational Control)

9 @ [}

a @ I 1 A 9 2] a A A Y @ Y o 1 A o
4. FafnuNNaINOU o lxnululswenmMesssumnaszend NNedveanums IEnasaueeeliednw 1y

o

Y a

s o A <A v Yo o Y % =~
ﬂ'E')lllWﬁﬁlcﬁﬂiﬂlﬂﬁi$ﬂﬂﬂiﬂﬂ1ﬂ1ﬁ maqﬂﬂimauﬂ ﬂ3@]@\1‘lﬂﬁﬂﬂ'ﬁﬁﬂﬁﬂﬁﬂ"ﬁﬂﬁgﬂﬂﬂv‘m\?\ﬂufmﬂNWﬁﬁ Tﬂﬁlllclﬂ

U

Certificate H3DHIITOTUTOINIWNIATFIUGATINNTTUHT OGN

Y 9 1 a v A 9 1Y 4 [ = Y 1 A [ 9
5. FAINDUABITUTTUNTUAPNANNITUHNATDUATUNITOYINHNAINTU saudelianusiuiieny an. Tumsly

a a

NI U1 NUsEANT AN

9 [ o [ Y v o

Y o
6. lumsvageineITeenuszuuMItTAMINAINIUAeANT wUagamsszdiums ldndsnudaweunieuny
A o
iolsznounIngIiy
4 o A @ I a £ A @ [ § o
7. e ldmsduiiumssavuiiuldammnasgiu usn.soo1 dan. anudnslumsinsandadendgmlungu lasy
@ § T o A v I
MIFUTOININTFIU UTN.8001 HIOAANUAAIANNYU TUMIAUTUNIUAINNIATFIV W5N.8001 TABTivannmc IUMS
A &
HEAIANUNUAIAD T1i)

[

7.1 faswen/is ummyndes aivayulding ldus suiwuyngiluoy

a

7.2 Ao u/AS umngedesniemdanazmasuunumsinau lhidesninguuieiiue
7.3 aewen/ds Uy ndes lunsghmsvsemivayuldimadendgia Idiims s femdrams 14
v oa 4 1 4 4 a 1 J I a [}
aFafANs 1199RIeANNIANAINITOUFOINA WA AL MSAINTTA dounmmsausa ms WuauFnanain vazli

[

= o A a A A li‘ =
ne ‘L!ﬂTﬁ‘VINTHLH?NZJﬁHﬂﬂﬁWﬂTi‘I’iiﬂﬁﬂ!%ﬂlﬂ%hlﬂﬁ

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 10/ 108
12/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

e lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o @ ¥
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

91 Yo ' Y ' o A o Y ' a A o v o <3
7.4 fawe /i vy nded unszhmsvseamiveyuliimsas Inuneiene 3ala nsenszrhnmstisnugae
hiegndn saudadinasmstesiulildinalimsarsaziianmamns Tasmsuaasesndlemiya Mn1emsduang
A am A 19 Y ] Aan v a A A Vv
me w3e35M3oula uaz liliimsasInygniaTaeiTmsintuneursoandidn
Y1 Yo VY Y 9 a o Y ' ' = °
7.5 faawe /i ummngndes i ldgningahauniuduansdegunmuazsememuiinguineiimua

U

91 Yo Ty A Y o ~ @ Y o A ¥
7.6 NE"NllE]‘U/Pj‘i‘]Jl,‘l’i3J1615’NS5]ENll3JW]5ﬂ15ﬂ1uﬂ31uﬂa@ﬂﬂﬂ@1%3@u1uﬂ uaz’cm1wu,mﬂaaﬂumsmwmwaiw

LY

v ]

winnulidavedilasasies uagdaldliaiaanmsminnuawingmnonssusvualy
A o o T @ <3 { o J
7.7 U5 dan. S @) hifiuTewemivayuldldussnuaniiogainii 183
7.8 aawen/is Uiy ndes fiianw nszswiygAaguasos s 2541 azpiiuiud luiuday saudeanguin
A a4 9 A q9 Y o Y o )
vouq) Mherteuiie Iiaeandesnudemmuamuinasgiunssanuing
Y1 Yo Y Y oY a Aa o o w s v o J a
7.9 AAe /AT Uz 1H T5908nMasssuana U3EN Yan.91na (Umyn) n5unsalaNuauRUENINgIne
v Y A a A 9 v A 1 9] a Aa o o w
nudaauenseaulunINTTuNADITUAAre UMD 159EnMETITNIG VTHN Yan.d1ia (i)
o a ~ o Y Yy o , 9y Yo Y o 1 AZyy
8. T3 aenMa535umATZEalTzUUMItAaMs Janagardimsdaen minganelaldsunamsianadininnagl3
o a o a A A Yy v 9 a v o Yy A
Tsaenmasssunassvesrzimisdofoulddimn uazezsnsa ithudeyalumsilsziiunadinlss 11 dan
(BN} a Yy o A a =\ Yy 2 a
Tirumanmsilszdiuganilszsni) szgnenidnesnninnzibeudiived 15auenMasssumAzes
9. faame /s umunzdeslfiaauilsemansuataamsuazquasewssnuinernumseusunulasaie Tagez
ADITAAE BIONATUANIUMITUT0IMTHIUMIBUTUHANgATMIUAIN ARt 1T e U BIazanmIadonTums
o I y 2 < ) v YA 9 Aa oA (%) Y o 1
s miluszeznamaau 6 1 1 dwmsvgniznlinannlulswenmed 1.5z0e9 Taglnimsauenaisng
Susesnenanldundniuquanvseduszanunuvesmuiionideyanssusesdinaniiuinaaluszuy Access
H o A Y < ' [ 1A wa T aa
Control Aaua TN 1 Aueen 2556 iudull) minddawev/msumn ludiaawldegluganiisves dan. Tums

Y

ansanlfidlfianululswenmaa v.52009 Huudazasalll

18. panulasaseali (81393011 QSHEP-GSP-11-006)

[
a wva o

Y o Ay o o Y (a wa A Au a o a A A A
ﬂl@ﬂ]'ﬂuﬂ’ﬂﬂmﬂ{]um AMHIUNUNIIU !!ﬁgﬁﬂQUﬂQ1uﬁluwuﬂﬁcUWﬂ”lfﬂ‘Usll@\i Ii\“!ﬂﬂfﬂ“ﬁﬁiiﬂ‘“]ﬂigﬂf’)ﬁ ‘Piﬁ?)ﬂ]ﬁﬂ‘h!ﬂ‘h!ﬂ

Uan. nieedmaldmsniugunsUfiAaiu (Operational Control) o an.

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 11/108
13/110




‘ V3t dan. 100 @nvy) Tosmua
PTT Public Company Limited (Terms Of Reference: TOR)

1 P
1599 : 9AINAAAITZU Fire Alarm 91013 New DPCU Substation

]
o v o

a1 lae : Fuiva : 04 liqueu 2564 NUBNUNTAT :
Rev.1

SAP PR No.1120016174

@

% a J = 1 o [ ¢
UIWUFIA WAIUA dauthgesneszuulavh
)

@

WA Ysuzduana

A4 g
IZUVNIATIIUNNYIVD
| | ] ] | |

Quality Safety Health Environment Lab Energy

Aa oA Y a oA = ] o d' d' 1 o
1. ﬂﬁﬂ{(]’]ﬁ]\ﬂuﬁ@\iﬂaﬂﬁﬁﬂJﬂNﬂ HaguInTyl ulﬂJﬂi%Vlﬂﬂ"]TlLﬁfJ\iﬁ@ﬂM@]ﬁWﬂ
1 Y
2. deansredevanmmanuilasass Tuusnanljinauneuaienauynas

v A

Y o A Y v a A a A d A a g . A
3. ITNTUNINAVUYPTHIDHAIUANNIUNUN LHBINAJUALYIA, m@gmsmmamﬂmﬂuaumms{] (Near miss), 1o 11D

a

<
WULHUNIT

ua

o A s ' Y a
N5z Wsoanmmsalne1vne lina UAINA

q

A A

{ o 1A o o A A ' <
4. aomivhaw des lulliasveunde l9vs amuanusuilu nazdadanliogiidluszidiouSeudoo
A4 A 4 o @ v Yo vq ¥ o ' an
5. 1A504ile, 1304903, gUnyal naznumimuzded lasumsasadeuaunse uazlFlimunzauiuauediagnis
d' a o = Y Yo o v A 9 v A
uazillomamssizadene Idenudiduingenuiedaiuguaunsuiud
Y (w1 d' A o ) o g 9y A 1 3
6. M3, USuuas, nlasumlas vsesounaugingalla q desnszii Taegimihimmniu
AA (A wa Y ' @ 9 g Y U J v o w1t zi’ v
7. ns@nlginanluue Tssnu dewaimesanuaiadeuvus uazdedlagnssiffesiussdiuyananugiv ou
' a o ' a o a o o C4 v v 1 4 o 1 [
I8un wuantisse wiuaisse azsewnisne sauisginsal desnudsaruyanadugamudnyuzaui lasuuasgiu
d' 0 ¥ ady a Y ) & = v
awAngrineiua NatinsdlduvaeInsAIuguAITHAER (CCR) Aosaiuldideuynen saudanuninienaie
Y ' @ Y zi A = A ] = Y Y J [ d' a oa
8. Waumswin Mudngs wiermvesiinun vieeglueimsiiuun tasiuveendeaununasanainiinan
T Ty
Y o o 9 A a A Aa ci‘ A
9. ¥udnasuiui wienenandannaiaidangrune lunniuives an.
= o ) v A A A a g ~ " Yo Y o 9 '
10. Minlimsanaeuimsngau niedweanriavean.venueniiuiilashilasveuaa danasvazdesgnda

U u

AUTIUAAMINNY Y
v A A o A1 qgua a A A4y vo

1. Fwguys wie nszviimslaqine ldinalseme i luawalssanu venuSnweins uazueniuin lasveyga
12, Ufiaeuwunnmu, ngszilen iniesmanethafon wazdwuziilodiuninia

o 4 o 7 ' /A ' A
13. maheumnvuz, nseseud, gilnsal i, ndesnie;i nazgnsainersne liinalszme s TuwaTs s des

9

1&5unsasrvanin uazeonlinseynAnouUNnAT

o <3 ra 1 a
14, M3muuaaNuEIUmHLe 2o luwa T5saulainy 20 nu/asy. tazuenua 15991y 1dnu 40 Ay .

o 1 Yo ° Yo o 9 Y o o A Y (A wa

15. winau vl gsumunlsed uazdsurngInsaesusumseusunganulasasslinewlinnunely

Y Yo 1 Y ? A A
HJ@ISNWH uamaﬂmnmsmumuamm@aﬂa: 1 ATI HI9NN 6 1ADU

QSHEF-GSP-20-010-006 ttUuWe5 utamnuasarmaus e msusuy Smart Procurement Rev.1 Date 19/11/2562 12/ 108
14/110




1. eEUUUA 1 Vemriuamunaln/ve uIuAY

¥ 9
A5U919A 09 U UNMIOONUUY TODOU AAAT NATOUNITHI9IY 391 Drawing 11ag Final

9
. . v 1 I~
Report Y8452V Fire Alarm System 81713 New DPCU Substation lagiisieazidoaniae 11/Hidlu

oy
DYNUDY

NUaontilil

1.1

1.2

1.3

1.4

A31319RD9A I UNTAQ Flow Chart (Function N35%1971U489511), Layout, Connection

9
Diagram 4a¢ List of Equipment (59193 Specification) Tmetan. diiumsasiaaevias

'
wa a o A

PUNANDUGNAUTUNS

v 9 Y o = . . Y
VINWCADNAUUUNITODNUUY Function VOITEUUAIUAY Fire Alarm (lﬂlﬂl!]lﬂ@"lll

£2Q

11ATIU NFPA 72 21iUa1ga, a5 guszuunsamrgmas vl aoadsnssuaniunig
Yszma'ln 8, PTT ES-90.03 Fire and Gas Detection and Protection Specification {t81& Electrical

A A

Installation Typical Drawing Y94 Uan. uaninunasgiuaInaniinnuiaudinunielidiu

Yy 9

[l @ a A g a J g’/ v A oA o @
Taluasenu dan. veavrudniidlugidoniioisanludnniu neilginsainnegiudedanm
9 Yo A 1 o dy 9 I v Y
%3@@31ﬂ5ﬂﬂ13@1§“@%1ﬂﬂ1\3 ﬂ@ﬂ.ﬂf’JUﬂTiﬂﬂ“]j@ uammmumaﬂ‘wumﬁm
1% I { A
Asudnvzdoudenldszuy Fire Alarm 15u8¥e Kidde, Notifier #308%0A1M PTT's approved
vendor List GSP Rev_13
Yo Y A Y A o P . o 1 g oy
HIVINUYUIN BONLLUY %Wﬂ'l@ﬂﬂiﬂﬂl@\ﬁ%llll Fire Alarm mm”lﬂugﬂuaﬂwuaﬂ
1.4.1 Fire Alarm Panel
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1.4.8 Manual Call Point 1¥13Ju9iia Toggle Switch (tuuanungalFaiuan'ld)
1.4.9 Abort Switch
1.4.10 Isolate Switch
1.4.11 Main & Reserve Switch
"9 1 Qa}
1.4.12 Bell vua livioend1 6 12
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FACP 1
Smoke Detector 25
Heat Detector Explosion Proof 2
Module for Heat Detector 2
Flame Detector 1
Module for Flame Detector 1
Module for Manual Call Point ( In Field ) 7
Bell 5
Bell Explosion Proof 1
Module for Bell 6
Module Driver Lamp Mimic 96 Point
Manual Release 15
Module for Manual Release 30
Box Manual Release Outdoor 4
Box Manual Release Indoor 9
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Abort Switch with Module 12
Isolate Switch with Module 12
Horn with Strobe with Module 12
Tower Lamp with Module 12
Module for Pressure Switch 5
Module for Control Head 11
Bypass Switch with Module for HVAC 5
Bypass CO2 All with Module 1
Module Control HVAC System 6
Main & Reserve Switch 5
Box Main & Reserve Switch 1
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. d' Yo A 1
14 Drawing ‘m”lmumgumm an. nou

1.15.14 @999 Insulation Resistance Test 818 Power N3 500 Vde. 1 119 Tuaiuuss
uauenelniainlades litfesni1 100 Megaohm waz luaraunldaen
Y
AnAwAL 1IN Insulation Resistance Test 1AWV TF1gad5 U199z A0
Y Y o <
M3l den. n1w wazsruswhussnuaglwanmsnadou
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L.15.15 MITNINIUANE 1 BU ﬁ13J15ﬂIT’JGﬂLLWH\‘I‘ﬁLﬂ@L'ﬂﬁ]UL@]i‘ITWIEN, M

U
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Output gﬂ@gllaﬂ, Test Lamp, N13 Acknowledge 8 Reset Alarm
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1.15.16 §5u199zA0danazd1599%1ia Circuit Breaker M1l uaiia 2 Pole 1051 Power

Supply 220 VAC. Aail
1.15.16.1. Breaker @1%5U FACP
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1.15.17 gsusafimhinsamane I medyapandurianu v lvinimue sndu Manual
Y
. = o wa o 1 <
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1.15.17.3. Conductor : Plain or Tinned annealed stranded circular conductor - Class

2
1.15.17.4. Fire Proof Layer : Mica backed glass fiber tape
1.15.17.5. Insulation : Cross-linked polyethylene compound
1.15.17.6. Rate Voltage : 600/1000V
1.15.17.7. deeldsumnasgiuamuiidesuaiuiivedaios

- Low Smoke Test : IEC 61034-2
- Halogen Free Test : IEC 60754-2
- Flame Retardant Test : IEC 60332-3 Cat.A,C
- Fire Resistance Test : BS 6387 Cat.C,W,Z
- Conductor : IEC 60228 / BS 6360
1.15.18 aoduiiumsiAuaonaziFouaodaa sl Common Alarm Y94 FACP 184 Exiting
Centralize Fire Alarm Gﬂiﬁgﬂﬁ‘ﬂN Uan.mriua
1.15.19 aoalimsa1nae¥ondyn1a1in1993 HVAC and Ventilation Systems 910 Module
lgagan Uan.fvua
1.15.20 § FACP azdoslindae T (Cable Entry) msduang Taevesanandosd
aanuatlaivetlosnuaenianuaiduaz gae1119@2e Duct Seal
1.15.21 éjgﬂ 19z AN AR Surge Protection 1 Main Power Supply V93 FACP
L4 Y 9 I P A A 1 A A 1
1.15.22 gin3ainie1ued Battery Room dzdouiluginsainlgauaniiameumyioani
9 1 I ] 9
Auauilued oy
1.15.22.1. 1%@11!1115’11! Hazardous Area II 2G Ex d IIB T4 Gb (Class I DIV II) udJu
' Y
9819110
1.15.22.2. 5¢eUNT1109AU (Index of Protection) l1if1n1 1P66
1.15.22.3. 1851 Certify ¥150mM355U509013514 ATEX, CENELEC 13 01fiouin

Tagazdnanu Certificate MW3ounuluauesiAale

1.15.22.4. ilutWenlioglu PTT's approved vendor List GSP Rev_13 ¥4 Uaw.
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@ o 1 1
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PAGE: 1 OF 41

PLANT BRAND LIST DATE: January 19
Rev.13
PTT PUBLIC COMPANY LIMITED
RAYONG GAS SEPARATION PLANT
APPROVE BRAND LIST
Rev Date Description Made by Checked Checked | Approved
(Eng Div) (Insp Div) (VP Eng)

11 1 Oct 15 Internal revise | Weradech N. | SuebpongK. Somros K. Soranai L.

12 1Jan 17 Internal revise | Weradech N. | Suebpong K. | Suksan P. Soranai L.

13 31Jan 19 | Internal Revise Hirun W. Sunvaris U. Suksan P. Komgrit L.

*=Temporary List (See note 9.
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RAYONG GAS SEPARATION PAGE:2 OF 41
PLANT BRAND LIST DATE: January 19

Rev.13

RAYONG GSP'S BRAND LIST

General Requirement

Contractor shall follow the requirements based on the following understandings.

1. Contractor shall select vendors, for any equipment, who comply with the specifications and

other requirements of the Contract form this brand List.

2. This vendors list covers the major equipment and materials supplied by Contractor and include

auxiliary equipment and/or materials supplied by the package vendor(s). The package vendors,
which are also subject to PTTs approval, shall select brand in accordance with this brand list and

considering compliance with the specifications and other requirements of Contract.

3. Revision of brand list when necessary will be possible in the course of job execution but is subject

to PTT’s approval.

4. For equipment and materials other than categories not listed in the vendor list, Contractor shall

select the vendor(s) considering compliance with the specifications and other requirements of

the Contract.

5. Goods, equipment and material shall be manufactured s assembled in the country and by the

manufacturer specified hereinafter.

6. For all Mechanical, Electrical and Instrument Equipment, PTT shall receive official written

confirmation from the Original Vendor for the available of «After Sale Service by Local (Thai)
authorized Dealers/Distributors”. With such a written confirmation, the Original Vendor certifies
that its authorized local dealer/distributor has fully agreed to provide the complete ranges of

commissioning and after sale services to PTT and also know well all of information and status

relevant to this Project.

7. Contractor shall neglect “Vendors” recommended by Licensor and shall use PTT Vendor List as

mandatory.

8. The source of all plate, pipe and fittings used in the fabrication of Pressure Vessels, Heat

Exchangers or Pressure Piping Systems shall be subject to PTT approval. Only mills that can

demonstrate supply of quality materials shall be used for the project.

*=Temporary List (See note 9.
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RAYONG GAS SEPARATION PAGE:3 OF 41

PLANT BRAND LIST DATE: January 19

Rev.13

9. «Temporary List (*” is the Equipment which qualified through «document and technical
review phase” and must have report from Maintenance or Manufacturing Plant Audit
Report to ensure that equipment have qualified with PTT-GSP standard and practices to
go through. This report must have within 3 years otherwise this brand will stay in

temporary list or remove from list is upon decision of Engineering department manager

*=Temporary List (See note 9.
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TABLE OF CONTENT
1. Safety and Fire Fighting Equipment
1.1.  Control and Supervisory system 9
1.2.  Fire Alarm and Fire Fighting equipment 9
1.3.  Flame Detector 9
1.4.  Gas Detector 10
1.5.  Safety Shower and Eye Washer 10
2. Static Equipment
2.1. Column 11
2.2.  Pressure Vessel, Absorbers& Treaters 11
2.3.  Filter ,Separator & Coalescer for Hydrocarbon Service 11
2.4.  Vessel internal 11
2.5.  Spherical Tanks 11
2.6.  Cylindrical Tank 11
2.7. Tank floating cover 11
2.8.  Shell & Tube Heat Exchanger 12
2.9. Air Cooled Heat Exchanger 12
2.10. Air Cooled Heat Exchanger Fan 12
2.11. Brazed Aluminum Heat Exchanger 12
2.12. Plate Heat Exchanger 12
2.13. Accessories 12
3. Rotating Equipment
3.1. Gas Turbine 13
3.2.  Centrifugal Compressor 13
3.3. Integrally Geared Centrifugal Compressor 13
3.4. Turbo Expander 13
3.5. Centrifugal Air Compressor & Air dryer package 14
3.6. Blower & Fan (exclude fan for ACHE) 14
3.7. Vertical Inline Compressor 14
3.8.  Process Screw Compressor 14
3.9. Variable Speed Hydraulic Drive Gear-Torque converter 14
3.10. Gear box 14
3.11. Diesel engine 14
3.12. Centrifugal Pump 14
3.13. Vertical Inline Pump 15

*=Temporary List (See note 9.
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3.14. Positive Displacement Pump 15
3.15. Dry Gas Seal 15
3.16. Mechanical seal 15
3.17. Rotating Accessories 16

4. Electrical

4.1. Local Break Switch 17
4.2. Power Transformer 17
4.3. HV.Switchgear 17
4.4, LV.Switchgear, Motor Control Center and LN. Main Distribution Board 17
4.5. Bus ducting 17
4.6. Reactive Power Compensation Capacitor 18
4.7. Miniature Circuit Breaker 18
4.8. Wound Rotor Induction Motor 18
4.9. Synchronous Motor 18
4.10. Electric Induction Motor 18
4.11. Synchronous Generator 18
4.12. Emergency Generator Unit 18
4.13. Motor Actuator (MQOV) 19
4.14. Electric Heater 19
4.15. Soft Starter LV, MV 19
4.16. Vary Speed Drive (VSD) for MV. Motor 19
4.17. Vary Speed Drive(VSD) for LV. Motor 19
4.18. UPS and D.C. Charger Unit 19
4.19. Seal Lead Acid Maintenance Free Batteries 19
4.20. Closed Circuit Television (CCTV) 20
4.21. Public Address System (PUAS) 20
4.22. Telephone (Explosion proof) 20
4.23. Local Control Station 20
4.24. Explosion proof type Lighting Fixture, Round Box, etc 20
4.25. Explosion proof type Junction Box (JB) 20
4.26. Explosion Proof Plug & Receptacle 21
4.27. Indoor Lighting Fixture, Bulb, Switch, etc. 21
4.28. Medium and High Volt Cable (above 1000V) 21
4.29. Low Volt Cable 21
4.30. Split-type air conditioners 21
4.31. Split-type air conditioners (Explosion Proof) 21
4.32. Ethernet Switch 21

*=Temporary List (See note 9.
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4.33. Fiber Optic Converter 22
4.34. Protective Relay 22
4.35. Ring main Unit 22 kV 22
5. Control & Instrument
5.1. Distributed Control System (DCS) 23
5.2. PLC 23
5.3. Machine Monitoring system 23
5.4. SCADA 23
5.5. HIPPS 23
5.6. Instrument Control Cabinet 23
5.7. IS Barrier 23
5.8. Power conditioner, Field Terminal for Foundation Fieldbus 23
5.9. Surge Protection 23
5.10. Field Instrument 24
5.11. Control Valve 26
5.12. Solenoid Valve 28
5.13. Actuator for Automation ON-OFF Valves 28
5.14. Actuator for AOV Valve 28
5.15. Positioner for Control Valve 28
5.16. Partial Stroke Device for Automation ON-OFF Valves 28
5.17. Analyzers 28
5.18. Instrument Air Filter Regulator 28
5.19. Analyzer House 29
5.20. Flame Scanner 30
5.21. Terminal 30
5.22. Explosion proof equipment Junction box, Local control station, etc.) 30
5.23. Push button, bulb, relay and accessories 30
5.24. Instrument tube, valve, fitting, Sampling equipment and accessories 30
5.25. Manifold Valves 30
5.26. Instrument Cable 30
5.27. Foundation Fieldbus Cable 31
5.28. Fiber Optic Cables and accessories 31
5.29. Power Supply Converter 31
6. Manual Valve
6.1. Carbon Steel Valve for Hydrocarbon Service (Gate/Globe) 32
6.2. Carbon Steel Valve for Non Hydrocarbon (Gate/Globe/Check) 32
6.3. Stainless Steel Valve for Hydrocarbon Service (Gate/Globe/Check) 32

*=Temporary List (See note 9.
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6.4. Stainless Steel Valve for Non Hydrocarbon Service (Gate/Globe/Checky 32
6.5. Cryogenic Valve 32
6.6. Hot Oil Service Valve 32
6.7. Ball Valves 32
6.8. Butterfly Valves 33
6.9. Forged Valve (Gate/Globe/Check) 33
6.10. Safety & Relief Valve 33
6.11. Non Slamming Check Valve 34
6.12. Low Delta P Check Valve 34
6.13. Diaphragm valve 34
6.14. Valve interlock ,Lock open, Lock close 34

7. Piping/ Fitting and Piping Miscellaneous
7.1. Carbon Steel Pipe 35
7.2. Stainless Steel Pipe 35
7.3. Flange and Fitting 35
7.4. GRP Piping 35
7.5. Spiral wound & other gasket 36
7.6. Ringjoint type Gasket 36
7.7. Static Mixer 36
7.8. Bolts and Nuts 36
7.9. Spring hanger/Support 36
7.10. Strainer 36
7.11. Sample Cooler 36
7.12. Steam trap 36
7.13. Expansion Joint for Piping 36
8. Package Equipment

8.1. Elevated Flare package 37
8.2. Waste Heat Recovery Unit (Hot Oil) 37
8.3. Heat Recovery Steam Generator 37
8.4. Fire Heater 37
8.5. Incinerator/Thermal Oxidizer 37
8.6. DeNOx System (Selective Catalytic Reduction, SCR) 37
8.7. Demin Water System /Sand Filter System 38
8.8. Anti-Foam Dosing System 38
8.9. Methanol Injection System 38
8.10. Electric Overhead Traveling Crane/Hoist 38
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8.11. HVAC system 38
8.12. Centralized greasing system 38
8.13. Oil mist lubrication system 38
8.14. Adsorbent, Molecular Sieve, Consumables 38

9. Miscellaneous

9.1. Plasma/LCD/LED Monitor 40
9.2. Desktop Computer (Server, Workstation) 40
9.3. Laptop Computer 40
9.4. Printer 40
9.5. Grating 40
9.6. Hot dip Galvanized Conduit 40
9.7. Cable Gland 40
9.8. Cable Transit Equipment 40
9.9. Painting for Piping, Structure and building 41

*=Temporary List (See note 9.
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1. Safety and Fire Fighting Equipment

1.1. Control a
1.1.1.

1.1.2.

1.1.3.

nd Supervisory system
Fire Alarm and Fire Fighting (Building)

- Mirtone
- Kidde Fenwal

Combustible Gas and Toxic Gas Detection System
- Det-Tronics (SIL 2 Compliance)

- Allen Bradley (SIL 2 Compliance)
Fire Fighting Process (Water Deluge System)
- Det-Tronics (SIL 2 Compliance)

- Allen Bradley (SIL 2 Compliance)

1.2. Fire Alarm and Fire Fighting equipment

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.

Canada
USA

USA
USA.

USA
USA.

Cylinder, Sensor, Nozzle, Pull Box, Electric Control Head

- Kidde

- Fike

Portable Fire extinguisher
- Kidde

- Ansul

- Badger

Wheeled Fire extinguisher
- Kidde

- Ansul

Foam equipment

- Angus

- Ansul

- National Foam
Deluge Valve

- Viking

- CLA-VAL

Water power oscillating monitor
- Chemguard

1.3. Flame Detector

*=Temporary List (See note 9.

- Det-Tronic

- General Monitors

USA
USA.

USA
USA
USA.

USA
USA

UKk
USA.
USA

USA
USA

USA

USA.
USA.
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1.4. Gas Detector

- Det-Tronic USA.
- Dragger USA
- General Monitors USA.

1.5. Safety Shower and Eye Washer

- Nippon Encon Manufacturing Japan
- Bradley USA.
- Pratt USA

*=Temporary List (See note 9.
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2. Static Equipment
2.1. Column

By Contractor (See General Requirment)

2.2. Pressure Vessel, Absorbers& Treaters

By Contractor (See General Requirment)

2.3. Filter ,Separator & Coalescer for Hydrocarbon Service

2.3.1.

2.3.2.

Hydrocarbon Service

Pall Corp.

Fuji Filter Mfg.
PECO

Burgess Manning

Parker

Non Hydrocarbon Service

Pall Corp.

Fuji Filter Mfg.
PECO

Burgess Manning

Parker

2.4. Vessel internal

2.4.1.

24.2.

Column tray; Distributor/Packing

Koch Glitsch
Sulzer Chemtech

GTC Technology
Hanbal Masstech

Demister -wire mesh pad type

KOCH-OTTO YORK

Sulzer Chemtech

2.5. Spherical Tanks

By Contractor (See General Requirement)

2.6. Cylindrical Tank

By Contractor (See General Requirement)

2.7. Tank floating cover

*=Temporary List (See note 9.

Vaconodome
Motherwell Naylor

Varec
CBI

Korea Float Co.

USA.
Japan
USA
USA

Japan

USA
Japan
USA.
USA.

Japan

US.A/ltaly
USA.

Korea
Korea

USA
USA

Germany
UK.

USA.
USA

Korea
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2.8. Shell & Tube Heat Exchanger

- By Contractor (See General Requirement)

2.9. Air Cooled Heat Exchanger
- Hudson

- Smithco
- GEA Reiney

- S&T Corporation
- Korean Heat Exchanger
- Sewon Cellontech

2.10. Air Cooled Heat Exchanger Fan
- Moore

- Hudson

- Cofimco

2.11. Brazed Aluminium Heat Exchanger
- Linde Akiengesellschaft

- Sumitomo Precision Product. Co., Ltd.

- Chart Industries

- Kobelco

2.12. Plate Heat Exchanger
- Alfa Laval

2.13. Accessories
2.13.1. Quick opening closure
- PECO «Safelok~

- GD engineering “Bandlok~

2.13.2. Air Cooler belt drive
- Optibelt
-  Gates

*=Temporary List (See note 9.

USA

International
USA.

Korea
Korea
Korea

USA
USA

International

Germany
Japan
USA

Japan

Sweden

USA
UKk

Germany
USA
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3. Rotating Equipment

3.1. Gas Turbine
- Siemems (Rolls Royce) UK/ /USA
- Solar Turbine USA
- GE USA

3.2. Centrifugal Compressor
- Mann Turbo (Sulzer) Switzerland
- Ebara Corp. Japan
- Dresser Rand USA.
- Cooper USA
- Nuovo Pignone International
- MHI Japan
- Siemens Compressor Germany
- Hitachi Compressor Japan

3.3. Integrally Geared Centrifugal Compressor
- Mann Turbo (Sulzer) Switzerland
- Kobelco Steel Japan
- Siemens Germany

Note

For Sales gas compressor, above vendors are preference. However, contractor may propose alter

centrifugal compressor manufacturer for PTT to approval, but the following criteria shall be met as

minimum:

1) The manufacturer shall have experienced in package with the proposed Gas turbine model at

least 3 jobs, not earlier than year 1996.

2) Operating experience record of the proposed compressor model (same frame size, same

arrangement, comparable load), totally 3 units, at least 24,000 operating hours each, shall be

submitted by Manufacturer. The record shall describe owner:s name, major overhaul /

breakdown.

3) The Manufacturer shall have installation record in Thailand at least 3 units.

4) Sales and service office in Thailand shall be presented.

3.4. Turbo Expander

- Atlas Copco (Rotoflow)

- Mafi-trench

*=Temporary List (See note 9.

USA.
USA
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3.5. Centrifugal Air Compressor & Air dryer package

- Ingersoll Rand USA

- Atlas Copco Belgium
- Kobelco Steel Japan

- Hitachi Compressor Japan

3.6. Blower & Fan (exclude fan for ACH.E)

- Chicago Blower USA

- Northern Blower USA

- Aeromeccanica stranich USA

- Boldrocchi Italy

3.7. Vertical Inline Compressor
- Sundyne/Nikkiso US.A/apan

3.8. Process Screw Compressor

- Mycom USA
- Atlas Copco USA
- Kobelco Steel Japan

3.9. Variable Speed Hydraulic Drive Gear-Torque converter

- Voith Germany
3.10. Gear box

- Allen UK.

- Renk Germany

- Philadelphia Gear USA

- Flender France

3.11. Diesel engine

- Cummins USA
- Detroit Diesel USA
- Daihatsu Japan
- Kubota Japan

3.12. Centrifugal Pump
3.12.1. Non APl Pump

- Ingersoll Dresser Pumps USA
- Marushishi Japan
- Shin Nippon Japan

*=Temporary List (See note 9.
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- Flowserve International
- Ebara Corp. International
- Sulzer International
- Gould International
- Groundfoss (Water only) International
- Durco Pump International
3.12.2. APl Pump
- Shin Nippon Japan
- Sulzer US.A/Europe
- Gould US.A/Korea
- Niigata Worthington USA
3.12.3. Lean Amine Pump & Turbine
- Ingersoll Dresser Pumps Japan
- Sulzer USA,Germany
- Shin Nippon Japan
- Niigata Worthington USA
3.12.4. Fire pump package
- Sterling USA.
- Peerless USA
- Fairbanks Nijhuis USA
3.13. Vertical Inline Pump
- Sundyne/Nikkiso US.A/apan
3.14. Positive Displacement Pump
- Milton Roy USA.
- Nikkiso Co. Japan
- Sakura Seisakusho Japan
- Marushishi Japan
3.15. Dry Gas Seal
- Flowserve International
- John Crane International

3.16. Mechanical seal

- Nippon-Pillar Japan

- John Crane International
- Flowserve International
- Bergman International

*=Temporary List (See note 9.
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3.17. Rotating Accessories
3.17.1. Rolling element Bearing

- SKF USA

- FAG Germany

- NSK Japan
3.17.2. Bearing (for Air Cooled Heat Exchanger Fan)

- SKF USA

- Dodge USA

- FAG Germany

- NSK Japan
3.17.3. Tube & Fitting (Mechanical)

- Swagelok USA

- Parker USA

*=Temporary List (See note 9.
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4. Electrical
4.1. Local Break Switch

LKE
Siemens

4.2. Power Transformer

Ekarat Engineering

Tira Thai
Toshiba Corp
ABB

4.3. HV.Switchgear

4.4,

4.5. Bus ducting

4.3.1. 115kV, 33 kV and 22 kV Switchgear
Mitsubishi Electric Corp.

4.3.2. 11 kV.And 69 kV Switchgear
Mitsubishi Electric Corp.

Toshiba Corp.
ABB

Siemens
Alstom
AREVA

Toshiba Corp.

ABB
Siemens

Netherlands
Germany

Thailand
Thailand
Japan

Thailand

Japan
Japan
Sweden
Germany
France
Germany

Japan
Japan
Sweden
Germany

LV. Switchgear, Motor Control Center and LN. Main Distribution Board

Merlin Gerin

Mitsubishi Electric Corp.

Toshiba Corp.

Siemens

Meidensha Corp.

ABB

4.5.1. Cast Resin type

Isobusbar (Vilfer Electric)

Betobar

4.5.2. Sandwich type

*=Temporary List (See note 9.

The Furugawa Electric Co.

Powerduct

France
Japan
Japan
Germany
Japan

International

Spain

Belgium

Japan

Malaysia
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4.6. eactive Power Compensation Capacitor

Nichicon Capacitor
MKS Technology
ABB

Merlin Gerlin

4.7. Miniature Circuit Breaker

Mitsubishi
ABB

SIEMENS

4.8. Wound Rotor Induction Motor

TMEIC (TOSHIBA / Mitsubishi )

Siemens
Fuji electric

4.9. Synchronous Motor

General Electric (GE)
ABB
Siemens

TMIEC (TOSHIBA / Mitsubishi )

4.10. Electric Induction Motor

Fuji Electric

Mitsubishi Electric Corp.
Toshiba Corp.

Siemens

ABB

WEG

4.11. Synchronous Generator

Siemens
ABB

4.12. Emergency Generator Unit

*=Temporary List (See note 9.

Cummins
Detroit Diesel
Daihatsu

Kubota
HIMOINSA

Japan
Germany
International
France

Japan
International

International

Japan
Germany
Japan

Canada
Switzerland

Germany

Japan

Japan
Japan
Japan/Australia

Germany
Finland
Brazil

Germany
Sweden/ Netherland

USA.
USA
Japan
Japan
Europe
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4.13. Motor Actuator (MOV)

AUMA
Rotork

Bernard+

4.14. Electric Heater

Bartec
Elmess-Elektrogeratebau

Chromalox
Watlow

4.15. Soft Starter LV, MV

Solcon

ABB

Siemens
Toshiba / TMIEC

4.16. Vary Speed Drive (VSD) for MV. Motor

ABB
Siemens
Toshiba / TMIEC

4.17. Vary Speed Drive(VSD) for LV. Motor

Siemens
Toshiba
Schneider

Danfoss

4.18. UPS and D.C. Charger Unit

Yuasa Corp.

Saft
Gutor
Borri
Statron
AEG

4.19. Seal Lead Acid Maintenance Free Batteries

*=Temporary List (See note 9.

Yuasa
GNB

Sornenschein
Exide
Hoppecke

Fiamm

Germany
UK.

France

Germany
Germany

USA/MUK
USA

Israel
Switzerland
Germany

Japan /Australia

Switzerland
Germany
Japan /Australia

Germany
Japan
Europe

Denmark

Japan
Germany
Switzerland
Italy
Switzerland
Germany

Japan

USA.
Germany
Germany
International

Italy
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4.20. Closed Circuit Television (CCTV)

- Pelco USA.

- Videotech USA

- Auvigilon USA
4.21. Public Address System (PUAS)

- Gai-tronic USA

- Comtrol USA
4.22. Telephone (Explosion proof)

- Fernsig(Resistel) Germany

- Gai-tronic USA

- Comtrol USA

4.23. Local Control Station

- ldec lzumi Corp. Japan
- Mori Denki Electric Japan
- Togami Electric Japan
- 0O-Z/GEDNEY USA.
- Crouse-Hinds USA.
- Bartec Germany
- Warom China

4.24. Explosion proof type Lighting Fixture, Round Box, etc

- Shimada Electric Japan
- Miyaki Electric Japan
- Bartec Germany
- Mori Denki Electric Mfg Japan
- Killark Germany
- O-Z/GEDNEY USA
- Crouse-Hinds USA.
- Warom China
- Alloy Thailand
4.25. Explosion proof type Junction Box (JB)
- Bartec Germany
- Stahl Germany
- Alloy Thailand
- Warom China
- Mori denki Electric Mfg. Japan
- Crouse Hinds USA

*=Temporary List (See note 9.
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CEAG

4.26. Explosion Proof Plug & Receptacle

Miyaki Electric
Ito Denki

Mori Denki
Appleton

Warom

4.27. Indoor Lighting Fixture, Bulb, Switch, etc.

Philips
Silvania
National/Panasonic

4.28. Medium and High Volt Cable above 1000V)

Fujikura Electric Co,, Ltd.

Thai Yazaki Electric Wire Co., Ltd.
Pheldge Dodge

MCI Draka

Bangkok Cable

4.29. Low Volt Cable

Fujikura Electric Co,, Ltd.

Thai Yazaki Electric Wire Co., Ltd.
Pheldge Dodge

MCI Draka

Bangkok Cable

CTW Charoong Thai Wire & Cable

4.30. Split-type air conditioners

Mitsubishi electric
Daikin
Trane

Carrier

4.31. Split-type air conditioners (Explosion Proof)

Warom
MARC

4.32. Ethernet Switch

*=Temporary List (See note 9.

Cisco
Hirschmann

Germany

Japan
Japan
Japan
USA
China

Thailand
Thailand
Thailand

Japan
Thailand

Thailand
Israel
Thailand

International
Thailand

Thailand
Thailand
Thailand
Thailand

Japan/Thailand
Japan/Thailand
US.A/Thailand
US.A/Thailand

China
USA.

International
Germany
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4.33. Fiber Optic Converter
- Cisco International
- Hirschmann Germany

4.34. Protective Relay

- ABB Germany
- SIEMENS Germany
- GE U.S.A/Europe

- Refer to SWGR Vendor 4.3, 4.4)

4.35. Ring main Unit 22 kV
- ABB International
- SCHNEIDER International

*=Temporary List (See note 9.
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5. Control & Instrument
5.1. Distributed Control System (DCS)
- Yokogawa Electric Corp. Japan/Thailand

5.2. PLC
5.2.1.

5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.3. Machine

5.4. SCADA

5.5. HIPPS

5.6. Instrume

PLC (Programmable Logic Control) General Application
- Allen Bradley USA

PLC (Programmable Logic Control) for Package

- Allen Bradley (SIL2 Compliance) USA
PLC (Programmable Logic Control) Shutdown System (Safety PLC)
- Yokogawa (Prosafe RS) Japan
- Triconex USA

PLC (Programmable Logic Control) for Electrical Control & Supervisory,
C&S

- Allen Bradley (SIL 2 Compliance) USA

- ABB International
PLC (Anti-Surge Controller)

5.7. IS Barrier

5.9. Surge Protection

- CCC USA
Monitoring system
- G.E.Bently Nevada USA
- Atos Origin France
- Mokveld Netherland
- Yokogawa Japan
nt Control Cabinet
- Rittal International
- Peperl +Fuchs USA
- MTL USA
5.8. Power conditioner, Field Terminal for Foundation Fieldbus
- Peperl+Fuchs USA.
- MTL USA
- Emerson USA
- Peperl +Fuchs USA
- MTL USA

*=Temporary List (See note 9.
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- Phoenix Contact USA/Germany
5.10. Field Instrument
5.10.1. Pressure Transmitter, Diff Pressure Transmitter, Temperature
Transmitter

- Rosemount International

- Yokogawa Electric Corp. Japan
5.10.2. Turbine Flow Meter & P.D. Meter

- Oval Engineering Co,, Ltd. Japan

- Brooks Instrument Co,, Ltd USA.

- Instromet Holland

- Daniel USA.

- ltron Italy

5.10.3. Variable Area Flow Meter (Rotameter)

- Tokyo Keiso Co,, Ltd. Japan

- Brooks Instrument Co., Ltd. USA.

- Yokogawa International
5.10.4. Flow Orifice

- Emerson USA

- SAMIL Korea
5.10.5. Annubar & Pitot Tube

- Rosemount International
5.10.6. Mass Flow Meter - Coriolis

- Rosemount International

- Oval Japan

- Endress+Hauser Germany

- Yokogawa Japan
5.10.7. Ultrasonic Flow Meter

- Rosemount USA

- Yokogawa Electric Corp. Japan

- Endress+Hauser Germany
5.10.8. Magnetic Flow Meter

- Rosemount USA

- Yokogawa Electric Corp. Japan

- Endress+Hauser Germany
5.10.9. Flare Gas Flow Meter

- GE Panametrics USA

*=Temporary List (See note 9.
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5.10.10. Displacement Type Level Instrument

K-TEK
Tokyo Keiso
Fisher Control

5.10.11. Radar Type Level Instrument

5.10.12. Differential Pressure Type Level Instrument

Endress + Hauser

Tokyo Keiso
Rosemount

Rosemount
Yokogawa Electric Corp.

5.10.13. Tank Level System

SAAB

Enraf

5.10.14. Pressure Switch

Nagano Keiki Seisakusho Ltd.

WIKA
SOR

Ashcoft

Dywer

5.10.15. Level Switch (Magnetic type)

Tokyo Keiso Co,, Ltd.
Magnetrol
SOR

5.10.16. Pressure Gauge

Ashcorft

WISE
WIKA

Nagano Keiki Seisakusho Ltd.

Baumer

5.10.17. Temperature Gauge

5.10.18. Level Gauge (Transparent type and Reflect type)

*=Temporary List (See note 9.

Nagano Keiki Seisakusho Ltd.

Ashcroft

Ruger
WIKA

Bunka Boueki

USA

Japan
USA

Germany
Japan
International

International
Japan/Thailand

UK
Netherland

Japan

Germany
USA

USA
USA.

Japan
UK/USA.
USA

USA

Korea
International
Japan

International

Japan
USA

Switzerland
International

Japan
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Samil
Nihon Klingage

5.10.19. Level Gauge (Magnetic type)

5.10.20. Thermo-elements Assembly with Thermowell

Bunka Boueki
Tokyo Keiso Co,, Ltd.

Rosemount

Okazaki Mfg. Co,, Ltd.
Ruger

Yamari

Wika

Thermo Electric

Korea
Japan

Japan
Japan

International
Japan
Switzerland
Japan

USA

Netherlands

5.11. Control Valve
5.11.1. Globe Valve

General Service

- Fisher USA

- Masoneilan USA.

- Ccl International

- Weir UK.

- ValTek USA.

- Samson Europe
Severe Service /Anti Surge Control Valve

- CCl (Model: Drag) USA

- Fisher (Model: Whisper Flo) USA

- Masoneilan (Model: V-log) USA.

- Mokveld (Model: RZD-R) Netherland

- Samson= Germany
5.11.2. Butterfly Valve

- Vanessa Italy

- Tricentric UK.

- Tomoe Valve Japan

- Unicom Korea

- Fisher USA.

*=Temporary List (See note 9.
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- Samson Europe
5.11.3. Diaphragm Valve
- NDV Japan
5.11.4. Ball Valve
- Becker USA.
- Metso Finland

5.11.5. Automation ON-OFF Valve

Ball Valve
- Cooper Cameron USA
- KTM Japan
- Perar Italy
- Metso Finland
- Starline* Italy

Metal Seat Class 6
- Argus Germany

- Cooper Cameron USA

Butterfly Valve

- Vanessa USA

- Tricentric UK.

- Tomoe Valve Japan/Korea
- Unicom Korea

Tank Flush Bottom Valve
- Friatec Germany

5.11.6. KV valve for Molecular Sieve Application

- Cooper Cameron (ORBIT) USA

- Petrovalves Italy

- Valvtechnologies USA
5.11.7. Self-Actuating Regulating Valve (Pressure Control Valve)

- Fisher USA.

- Masoneilan USA/apan

- Intromet Germany

5.11.8. Self-Actuating Regulating Valve (Temperature Control Valve)
- AMOT USA.

*=Temporary List (See note 9.
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5.12. Solenoid Valve
- ASCO USA
5.13. Actuator for Automation ON-OFF Valves
- Bettis USA
- Ledeen Italy
- Rotork England
- Flowbus Korea
5.14. Actuator for AOV Valve
- Oval Korea
5.15. Positioner for Control Valve
- Fisher USA
- Masoneilan USA /Japan
- Metso Finland
- Samson= Germany
5.16. Partial Stroke Device for Automation ON-OFF Valves
- Fisher USA.
- Masoneilan US.A./Japan
5.17. Instrument Air Filter Regulator
- SMC USA
- Fisher USA
- Parker USA
5.18. Analyzers
5.18.1. Online Gas Chromatography
- Yokogawa Electric Corp. Japan
- ABB USA
- Daniel USA.
- Siemens Germany
5.18.2. Moisture Analyzer
- Panametric USA
- AMETEK USA
- Michell UK.
- Bartec Germany
- Yokogawa Electric Corp. Japan
5.18.3. Continuous Emission Monitoring (C.E.M,)
- Siemens Germany
- Yokogawa Electric corp. Japan
- ABB Germany

*=Temporary List (See note 9.
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5.18.4. H2S Analyzer
- Cl Analitical

- Yokogawa Electric corp.

- ABB
5.18.5. Mercury Analyzer
- NIC Analyzer
- Mercury Instrument
- PSA
5.18.6. CO2 Analyzer

- Sick maihark

- Yokogawa Electric corp.

- ABB

- Servomax
5.18.7. RVP Analyzer

- Grabner

- ABB

- ORB

5.18.8. 02 Analyzer for stack
- Yokogawa
- Rosemount
- ABB

5.18.9. pH Meter

- Yokogawa Electric Corp.

- Rosemount
- Mettler Toledo

5.18.10. Conductivity Meter

- Yokogawa Electric Corp.

- Rosemount
5.18.11. Turbidity

- Yokogawa Electric Corp.

- Rosemount
- HF scientific

5.18.12. Dissolve Oxygen
- ABB

5.18.13. Calorimeters (Wobbe Index)

- Delta Instrument

5.19. Analyzer House

- CAE

*=Temporary List (See note 9.

Japan

Germany

Japan
Germany
England

Germany
Japan
Germany
England

Austria
USA.

USA.

Japan
International
Germany

Japan

International
USA.

Japan

International
Japan

International
USA.

Germany

USA

Singapore
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- Yokogawa Electric corp.
- ABB
5.20. Flame Scanner
- Honeywell
- Fire-eye
- Coen
5.21. Terminal
- Weidmuller
- Entrelec

- Phoenix contact

Japan

Germany

Japan
USA
USA

Germany
Germany

Germany

5.22. Explosion proof equipment Junction box, Local control station, etc)

- Shimada Electric Japan

- Bartec Germany

- Stahl Germany

- Weimuller Germany

- Rose Singapore
5.23. Push button, bulb, relay and accessories

- Idec lzumi Japan

- Omron Japan

- Telemecanique France

- ABB Europe
5.24. Instrument tube, valve, fitting, Sampling equipment and accessories

- Swagelok USA
5.25. Manifold Valves

- WHITEY USA.

- Anderson Greenwood USA

- Parker USA

- Rosemount International

5.26. Instrument Cable
- Hitachi Cable

- Thai Yazaki Electric Wire Co,, Ltd.

- MCI Draka

- Bangkok Cable
- Wilson

- Phelps Dodge
- LAPP Cable*

*=Temporary List (See note 9.

Japan
Thailand
Thailand
Thailand
Thailand
Thailand
Italy
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5.27. Foundation Fieldbus Cable

- Belden USA.

- ABB Germany

- MCI Draka Thailand
5.28. Fiber Optic Cables and accessories

- Optical Cable Corporation USA

- Belden USA

-  AMP USA.

- FiberTek USA

- Fujikura Japan/Thailand
5.29. Power Supply Converter

- Phoenix Contact International

- PULS Germany

- Weidmuller Germany

*=Temporary List (See note 9.
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6. Manual Valve

6.1. Carbon steel valve for Hydrocarbon (Gate/Globe/Check)

Kitz Corporation (Kitazawa Valve)
POYAM

Walworth

PK

Valvosiderx

6.2. Carbon steel valve for Non-Hydrocarbon

Kitz Corporation (Kitazawa Valve)
POYAM

Walworth

PK

Takamisawa (TKM)*

Valvosider*

6.3. Stainless steel Valve for Hydrocarbon

Kitz Corporation (Kitazawa Valve)

POYAM
Walworth

6.4. Stainless steel Valve for Non-Hydrocarbon

Kitz Corporation (Kitazawa)

POYAM
Walworth

6.5. Cryogenic Valve

Kitz Corporation (Kitazawa Valve)

POYAM

6.6. Hot Oil service Valve

6.6.1. Bellow Seal Valve for 12~ and below

6.7. Ball Valve

*=Temporary List (See note 9.

SWI
PK

Lazaro ltuarte

Grove
Cooper Cameron

Kitamura Valve Mfg. Co,, Ltd.

Japan/China

Spain
Mexico/China(Koflow)
Korea

Italy

Japan/China

Spain
Mexico/China(Koflow)
Korea

japan

Italy

Japan/China
Spain

Mexico/ChinaKoflow)

Japan/China
Spain

Mexico/China(Koflow)

Japan/China

Spain

Korea
Korea
Italy

USA /taly
USA

Japan
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- Perar Italy
- Metso Finland
-  PBV US.A/Czech(MSA)
- RMA Germany
- Bohmer= Germany
- Kitz Corporation (Kitazawa)* Japan
- LVF* Italy
6.8. Butterfly Valve
- Vanessa USA.
- Tricentric UK.
- Tomoe Valve Japan
- Linde Germany
- Unicom Korea
6.9. Forge Valve
6.9.1 Forged Valve for Hydrocarbon Service
- Shoritsu Seisakusho Co,, Ltd. Japan
- Takamisawa (TKM) japan
- Henry Vogt Machine CO. USA
- lIshin Korea
- DSI USA.
- Bonny forge Italy
- OMB Italy
- LVF+ Italy
6.9.2 Forged Valve for Amine Service (Full Bore Integral Flange)
- OMB ltaly
- Henry Vogt Machine CO. USA.
- lIshin Korea
- Bonny forge Italy
6.10. Safety & Relief Valve
- Fukui Japan
- Crosby /Anderson-Greenwood USA
- Consolidated USA
- Farris USA
- Nakatiki Japan

*=Temporary List (See note 9.
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6.11. Non Slamming Check Valve

- SPC Process Equipment USA.
- WEIR UK
- NOREVA U.K/Germany

6.12. Low Delta P Check Valve

- Goodwin U.K/Korea

- SPC Process Equipment USA

- Weir UK

- Peach Korea

- Stockham Australia/UK.

6.13. Diaphram valve
- NDV Japan

6.14. Valve interlock ,Lock open, Lock close
- By Contractor (See General Requirement)

*=Temporary List (See note 9.
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7. Piping/FFitting and Piping Miscellaneous
7.1. Carbon Steel Pipe
Original Country
- Japan
- Korea
- West Europe
- North USA.

- South Africa

7.2. Stainless Steel Pipe
Original Country
- Japan
- Korea
- West Europe
- North USA.
7.3. Flange and Fitting
7.3.1. Carbon Steel
Original country
- Japan
- Korea
- West Europe
- North USA.

- South Africa

- Thailand
7.3.2. Stainless Steel
Original country

- Japan

- Korea

- West Europe

- North USA
- South Africa
- Thailand
7.4. GRP Piping
- Fiberbond USA
- Smith Fibercast USA
- Ameron Singapore
- Future Pipe Industries UAE.
- Sarplast Italy

*=Temporary List (See note 9.
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7.5. Spiral wound & other gasket

Garlock
Klinger
Flexitallic
Valqua

Pillar
Tombo

Jeil E&S
Lamons
Masterpac
Thai Express

7.6. Ringjoint type Gasket

7.7. Static Mixer

Flexitallic

Valqua
Jeil E&S

Masterpac

Sulzer chemtech

Hado
Lighting

7.8. Bolts and Nuts

By Contractor (See General Requirement)

7.9. Spring hanger/Support

7.10. Strainer and 7.11 Sample Color

7.13.Steam trap

NHK Spring Co,, Ltd.
Sanwa Tekki Corp.

Mitsubishi Steel Mfg. Co,, Ltd.

Liseg

By Contractor (See General Requirement)

TLV

Spirax Sarco
Yarway
Armstrong

7.14. Expansion Joint for Piping

*=Temporary List (See note 9.

Senior flexonics

USA.
International
International
Japan/Thailand
Japan
International
Korea
International
Thailand
Thailand

International
Japan/Thailand
Korea
Thailand

USA

Korea
Korea

Japan
Japan
Japan

Germany

Japan
Korea
International
USA.
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8. Package Equipment
8.1. Elevated Flare package

8.1.1.

- John Zink

Enclosed Ground Flare Package
John Zink

- Zeeco
- Callidus
- GBA

8.2. Waste Heat Recovery Unit (Hot Oil)

8.2.1.

- Foster Wheeler

- John Zink

- Born

- Heurtey Petrochem
Duct Burner

- John Zink

- Stork

- Five

- Dejong

8.3. Heat Recovery Steam Generator

- Foster Wheeler

- John zink

- Nippon Furnace Kogyo Kaisha, LTD.

- MHI
- Born
- PCC Sterling Limited

- CMI

8.4. Fire Heater

-  Born
- Tulsa Heater

8.5. Incinerator/,Thermal Oxidizer

8.6. DeNOx System (Selective Catalytic Reduction, SCR)

*=Temporary List (See note 9.

- Foster Wheeler
- John Zink

- Shell
- Hitachi Zozen
- BASF

USA

USA.
USA.
USA.
Italy

UK.
USA.

Canada
France

USA

Netherland
France
Netherland

UK.
USA
Japan
Japan
Canada
UK

Canada
USA.

UK.
USA

Netherland
Japan
Germany
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8.7. Demin Water System /Sand Filter System
- Organo Corporation Japan
- Daekum Korea
8.8. Anti-Foam Doasing System
- FGZeillig International
- Hansu Korea
8.9. Methanol Injection System

- FG Zeillig International
- Hansu Korea
- Vikoma UK.
8.10. Electric Overhead Traveling Crane/Hoist
- Kone cranes Finland/France
- Demag/MHE Demag Germany/Thailand
- Showa Crane Japan
- Namsung(Crane)/Stall(Hoist) Korea/Germany
8.11. HVAC system
- Trane International
- Daikin International
- Mitsubishi International
- York International

8.12. Centralized greasing system

- Lincoln Germany
8.13. Oil mist lubrication system

- LSC USA

8.14. Adsorbent, Molecular Sieve, Consumables
8.14.1. Mercury Adsorbent

- Calgon USA

- Procatalyse France

- Mersorb USA

- IMC UK.

- UoP USA
8.14.2. Molecular Sieves

- Grace Germany

- Procatalyse France

- UoP USA

- Sud-Chemie Netherland

- JMC UK

*=Temporary List (See note 9.
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8.14.3. Hot Qil
- PTT Thailand
8.14.4. Lubricant for Pump
- PTT Thailand
8.14.5. Chemical treatment for Tempered Cooling Water
- Zitech International
- Nalco International
8.14.6. SCR Catalyst
- Cometech USA/Germany
- Hitachi Zosen Japan
- Haldor Topsoe Denmark/ USA.

*=Temporary List (See note 9.
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9. Miscellaneous
9.1. Plasma/LCD/LED Monitor
- Panasonic Japan
- Sony Japan
- Sharp Japan
- Samsung Korea/Thailand
- LG Korea/Thailand
- Dell International
9.2. Desktop Computer (Server, Workstation)
- Dell Korea/Thailand
- HP Korea/Thailand
9.3. Laptop Computer
- Dell Korea/Thailand
- HP Korea/Thailand
9.4. Printer
- HP International
- Canon International
- Ricoh International
9.5. Grating
- Webforge (Thailand) Ltd. Thailand
- Siam Steel Gratings Co,,Ltd. Thailand
9.6. Hot dip Galvanized Conduit
- Abso Thailand
- Matsushita Thailand
- Arrowpipe Thailand
9.7. Cable Gland
- Hawke International
- CwmP UK
- Peppers UK.
9.8. Cable Transit Equipment
- Roxtec Sweden
- SMC Thailand
- TIC Thailand
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9.9. Painting for Piping, Structure and building

*=Temporary List (See note 9.

Chukoku
Jotun

Dimet
International

International
International
International
International
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20

SCOPE AND PHILOSOPHY

This specification covers the minimum requirements for the Design and Engineering of the Fire
and Gas Detection and Protection Systems on the PTT.

This specification does not cover the existing Fire and Gas Detection.

The aim of the fire protection policy is to minimise loss of life or serious injury, contain and
prevent the spread of a fire, extinguish it in the early stages if advisable, and possible, and thus
to minimise the damage and financial loss caused by an incident.

To achieve these aims the following design guidelines shall be followed and equipment supplied:

@ The plant layout shall be such that an incident in one area shall not spread to an
adjacent area due to the proximity of one to another.

(b Inventory isolation valves shall be incorporated into the process design to limit the
volume of material released in the event of a fire and suitable de-pressurization facilities
shall be designed into the plant.

(©) Any gas leak or outbreak of fire shall be suitably alarmed automatically to the

appropriate personnel and facilities shall be available for site operatives to initiate a
manual alarm from any location on the plant.

(d) Adequate fixed and portable fire fighting facilities shall be available.

© Adequate training in the use of fire fighting equipment shall be given to the site
operations personnel and also to safety and safety-related personnel.

The fire fighting systems on site and the required firewater quantities shall be designed on the
basis of only one significant fire scenario occurring at any one time on the existing plant or the
new project.

The control system philosophy shall be designed according to ES-70.01, article 2.1.3.

APPLICABLE SPECIFICATIONS AND STANDARDS

In addition to this Engineering Standards, the following NFPA codes (latest edition as at the
Detailed Design Phase) are to be followed in the design and layout of this project:

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 11 Standard for Low Expansion Foam Systems

ES-90_03 FG detection and protection R4-2020
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NFPA 11A Standard for Medium and High Expansion Foam Systems
NFPA 12 Carbon Dioxide Extinguishing Systems
NFPA 14 Standard for Standpipe and Hose Systems
NFPA 15 Standard for Water Spray Fixed Systems
NFPA 20 Standard for the Installation of Centrifugal Fire Pumps
NFPA 24 Standard for the Installation of Private Fire Service Mains and their
Appurtenances
NFPA 30 Flammable and Combustible Liquids Code

30

31

NFPA 59A Standard for the Production, Storage and Handling of Liquid Natural Gas (LNG)
NFPA 72 National Fire Alarm Code.

NFPA 2001 Standard on Clean Agent Extinguishing Systems

FIRE AND GAS DETECTION AND ALARMS

General

For process unit area, three separate systems shall be designed and installed as follows:
e deluge valve and water spray control system

e gas detection and alarm system

e Fire alarm system, including smoke detection, flame detection, heat detection, manual call
points and CO; system.

For details of the instrumentation and control systems in the LPG/NGL storage area, including

instrumentation and control of F&G in this area, refer to the Instrument and Control Philosophy
document PH-60-01.

Each system shall be supplied with its own 24 VDC UPS.
Each system and equipment in the system shall be certified by UL listed and FM approved.
The fire and gas detectors shall use digital addressing techniques.

The main fire and gas panels shall be located in the control room or integrate into existing
system. Common alarms shall be relayed to the central control room. Repeat signals shall also

be transmitted to the site fire station.

ES-90_03 FG detection and protection R4-2020
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33

The site shall be equipped with manual call points on site and in buildings, smoke and heat
detectors in buildings, flame detectors, pneumatic heat detection for all vessels equipped with
water deluge systems and combustible gas detectors located in process areas at possible gas
leakage points, or where a build-up of gas could occur, and at air inlet points to all buildings.

Package equipment fitted with manufacturer fire protection gas flooding devices shall be fitted
by the vendor with the manufacturer standard flame/heat/gas detection devices linked to the

automatic gas discharge circuits. This will protect the manufacturers guarantee for the
equipment.

Alarms on site shall consist of local and site-wide gas sirens, general site alarm and evacuation
devices. In buildings the alarm system shall utilise bells.

The initiation of any detector shall sound alarms and alert the site fire or gas panel. The

operation of any fixed gas flooding fire fighting system shall be on the operation of two voted
signals only or by manual operation, either locally or remotely from the Control Room.

Manual Call Points

Manual call points shall not be of the break-glass, normally closed auto-release type. They shall
all be addressable, i.e. fitted with an electronic code and wired in loops such that any alarm
indication shall be identified to the fire alarm panel as a specific location.

Call points shall be installed along all plant roads at intervals not exceeding 50 metres of travel
distance and with a minimum of one per road. In addition they shall be located at each exit

from, and along corridors in, all buildings on site including the Central control building,
Compressor shelter, Generator shelter and sub-stations.

Call points shall be so located that they stand out against the background and be clearly
recognisable from a distance; they shall be coloured Red to DIN standard RAL 3000 or
equivalent. Sign plate, similar to existing one, shall be provided for each manual call points.

The complete housing of manual call points installed in the open air shall be constructed in
accordance with the requirements for the classified area it is located in and be corrosion
resistant and weather-proof and canopy shall also be provided. In safe buildings the units can be

of the non-flameproof standard design. Manual call points installed in hazardous areas shall be
explosion proof type, flame proof or intrinsically safe, with min IP65 and canopy.

Smoke Detection

Smoke detectors shall be installed in all buildings. In the central control building this shall

include the corridors, Generator control room, main control room, battery room,
instrument/equipment rack room, in floor voids under the central control room and

ES-90_03 FG detection and protection R4-2020
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35

36

instrument/equipment room, and in sub-stations. Smoke detectors installed in battery rooms
shall be of the explosion-proof type. Beam type smoke detectors shall be located in the Central
Control Building switchgear room and the cable basement area. No detection is required in the
carbon dioxide cylinder storage area.

Smoke detectors shall use digital addressing techniques, not analogue.

The operation of any single smoke alarm shall sound the building alarm bells and alert the
building fire panel and thus the main control room fire alarm panel. Where the smoke detection

signals are used to discharge the fixed gas extinguishing (carbon dioxide) systems then voted
(two out of two or more) smoke signals shall be required for the executive action.

Indication label for locating the smoke detector shall be provided for all smoke detector.
Heat Detection

Water deluge systems serving LPG spheres and the NGL tank do not require heat detection to
be fitted. All other equipment, vessels and pumps, fitted with fixed water deluge systems shall

be fitted with twin heat detection devices. These detectors shall be pneumatic detection heads
on air-filled distribution pipework. The loss of air pressure from the pipework, due to a heat
sensitive bulb breaking, causes the water deluge valves to open.

In the Central Control Building, the Mess/Dining room and any kitchen area, point type heat
detectors shall be installed.

Flame Detection

Flame detectors shall be installed in the fire water pump house, the Gas Turbine Generator
building, the sales gas compressor shelter and in the emergency generator house. There may

also be flame detectors associated with the gas turbines which will be part of the vendors
supply.

Gas Detection

Hydrocarbon gas detectors shall be located on site at potential leak points and under any roof
or in enclosed or semi-enclosed areas where a gas accumulation could build up. Gas detectors

shall be fitted at the following:

e atairinlet to each compressor

e Under the roof of the compressor building.
e at the ventilation extract points in the roof of the GTG building.

e at the combustion air inlet to each engine, gas turbine and fired equipment

ES-90_03 FG detection and protection R4-2020
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e atthe airinlets to all HVAC systems including the HVAC systems in the new central control
building and substation building.

e at the ventilation exhaust from each enclosed or semi-enclosed ventilated area

e inthe LPG storage area at point where surface water from the area around the LPG sphere
enter the drainage channel to the water collection basin.

Any analyzer house on site shall be fitted with a suitable gas detector and the associated alarms.

At the inlets to all buildings HVAC or ventilation systems gas detectors shall be located in groups
of three and wired on a two out of three basis for alarm purposes. The operation of two

detectors in one inlet shall put the HVAC system into re-circulation mode and shut inlet
dampers, if applicable, or shut down the systems and close the inlet dampers completely if re-
circulation facilities are not available.

In general the gas detectors shall be of the point type infrared/open path type and shall be
housed in flameproof enclosures. They shall be set to alarm at 15«% of the gas LEL (dower
explosion limit). They shall initiate a local audible and visual alarm in addition to reporting to the
main F&G panel.

Gas detectors shall be located within 1.5 meters of likely leak points (e.g. around seals and
sample points)and shall be shielded from the ingress of dirt, sand and water.

It shall be possible for the gas detectors to be single-man calibrated from the field location.

Gas Detector which is in inaccessible location shall be install tube and accessory equipment for
remote calibration.

Alarm System

The site shall have a suitable number of site alert/evacuation alarms that are manually initiated
from the control room. They shall be capable of being heard at all locations on site with a sound
level of at least 5 dB above the-maximum background noise level.

A separate manually initiated site gas alarm, with a different tone to the alert/evacuation site

alarm, shall also be installed to indicate site personnel evacuation and the requirement for
breathing sets to be worn by essential staff on site dealing with the incident.

At gas detector locations a local audible alarm and a blue flashing beacon shall be located in a
position where it will be easily heard/seen by personnel in the affected area, e.g. on building

roofs or walls.

ES-90_03 FG detection and protection R4-2020
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All buildings shall be fitted with alarm bells. All rooms in the building shall be within the range of
the bells and the number of bells selected accordingly. Where building HVAC systems are fitted

with gas detection a visual and audible alarm shall be located both inside and outside the
building.

In areas of high ambient noise level the audible alarm shall be set at 5 dB above the local plant
noise level and shall have parallel visual alarm lamps in operation.

All fixed gas extinguishing systems normally occupied areas shall be the clean agent system. The
clean agent systems shall be provided with a pre-discharge timer and alarm and suitable lamp
clusters to indicate the system mode at all entry points to the protected area.

The main F&G annunciator panel shall have an audible alarm which sounds on the receipt of any
fire or gas signal or manual call point alarm. This sounder, buzzer for example, shall be able to be

silenced but shall resound on the receipt of a further alarm signal.
A printer shall be installed to provide a log recording each alarm.

All alarms are to be the same type and tone as those fitted on the existing adjacent plots on site
to ensure no confusion during and alarm situation.

F&G Control Panel

The main F&G control panel shall be located in the control room with common alarms relayed
to the central control room or integrate into existing system. The new F&G control panel shall

be equipped with the following: -

. Common alarm signal indication from all other building local panels.
. Alarms from all field detector and call point locations.
. Facilities to close inlet dampers and shut HVAC systems down on detection of gas in the

airinlet duct.
. Facilities to operate the field manually initiated alarm sounders.

. Facilities to manually initiate any of the field water deluge systems and the fixed foam
deluge systems.

. Visual display annunciator and DCS graphic screen indicating the status or all detectors
in alarm and the status of any operating gas or water or foam extinguishing system.

. A panel alert buzzer to signal the control room operator to an incoming alarm.

ES-90_03 FG detection and protection R4-2020
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4.1

Each of the buildings other than the central control building e.g. sub-stations, shall have its own

stand alone panel to display local building alarms and report the alarms or fault conditions to
the main F&G panel.

All fire and gas detection control equipment shall be DC powered from a dedicated UPS system
(with back-up time in accordance with ES-70.01). The system shall check the initiator wiring

continuously for continuity and short circuit and shall operate a system fault alarm in case of
failure i.e. self-diagnostics for all equipment and wiring in the systems shall be provided.

FIRE PROTECTION
General
The fire protection shall consist of:

e fire water cover from hydrants and monitors located on and round the process and storage
plots

e hose reels in non-electrical buildings

e fixed deluge to some of the process column, vessels, compressor and pumps

e fixed deluge to the spheres and NGL tank

e |ow expansion foam to NGL tank

e high expansion foam to the LPG and NGL surface water collection basin.

e carbon dioxide gas flooding to selected rooms and package rotating equipment. (if any)

The hose boxes shall be supplied adjacent to all hydrant and portable extinguishers located
throughout the station and buildings in accordance with the requirement of the NFPA code.

The above fixed systems will be supported by hose boxes and equipment on site and portable
extinguishers located throughout the plant and buildings in accordance with the requirements
of the NFPA code.

Each system and sub-equipment in the system shall be certified by UL listed and FM approved,
wherever applicable.

Fire protection equipment including their sub equipment/auxiliary, including isolation valve shall
be identified by tag number.

The equipment:s tag number shall be clearly shown in fire protection layout and in actual
equipment itself.

ES-90_03 FG detection and protection R4-2020
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Firewater Supply

The fire water system shall be fed by at least two permanent installed fire water pumps which
are driven by fully independent power sources. One of the pumps serves as a standby unit.

The system shall always be kept under pressure with an automatic jockey pump.

The Fire water Pumps/Jockey pump

The requirement shall be follow list below:

Centrifugal pumps in accordance with NFPA 20 shall be used. This shall include, but not
be limited to, a pump performance that provides 150% of the rated pump capacity at not
less than 65% of the rated head. The pump shut off head shall not exceed 125% of the rated
head.

Unless other specified Pump type shall be Submerge vertical type if drain from open water
storage or Horizontal , between bearing if drain form storage tank.

The pump(s) and its spare unit shall be driven by full independent power sources (electric,
diesel engine, steam turbine driven). A jockey pump shall be electric motor driven.

The firewater rate and pressure shall be based on minimum pressure of 10 barg at the
furthest take-off point on the distribution system, with the highest water flow demand.
Individual pump design capacity should not exceed 1,000 m3/h.

Starting of main p ump shall follow automatically upon actuating a fire-alarm and,or if the
fire water system pressure drops below 7 bar.

The spare pumps, which shall be diesel engine driven, shall start automatically, if the main
pump fails.

Manual starting and stopping of the pumps locally and from the control room or a
permanently manned fire station must be possible without actuating the alarm system.
The fuel tank for diesel engine driver shall have a capacity of at least 8 hours of continuous
operation. Diesel top up to the tank shall be provided from 200 litre drums, as per the
existing diesel tank. The diesel tank shall be located within a concrete bund.

The jockey pump will be used to keep the distribution system pressurized, it shall be backed
up by a spare (installed) jockey pump; each jockey pump shall have a typical capacity of 15
m3/h

Annually fire pump performance test as per NFPA 25 facilities for each pump shall be
provide

Fire pump housing shall have heat detection, sprinkle system or deluge. system

Water Quantities

The required water capacities shall be based on following assumptions:
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- There will be only one major fire at a time.
- The capacity shall be sized on a cumulative basis. The system shall be capable of supplying
the sum of the following:
o Minimum of 250 m3/h for hydrants,

o Fire water for water guns or water spray system or fixed foam system of vessels
involved in an emergency plus water for cooling devices of adjacent exposed vessel,
o Minimum of 50 m3/h for manual foam application.

- Water capacity should be sufficient to provide a minimum of 6 (six) hour supply independent
of process supply.

If water fire fighting cannot be supplied direct from sources available under all conditions and at
the required rate, storage facilities shall be provided.

Fire water Storage

The water storage shall be following assumption:

- The fire water storage facilities shall be located off plant within the property fence, and
shall be located at least 50 m away from fire hazard area.

- Theinspection and maintenance of water storage facilities should be concern, the
temporary or alternative storage may provide.

- Alevel instrument shall be installed to give a low level alarm in the main control room at 80
percent of the maximum filling level. At maximum filling level an overflow shall be provide.

- The discharge connection(s) on the storage facilities shall include easy-to-clean strainers.

Fire Main Reticulation

The fire water system shall consist of a ring main system surrounding all areas enclosed by roads
if such area contain process units, loading facilities, storage facilities for flammable liquids,
offices, workshop, etc.

No section of the firemain reticulation shall smaller than 8~ and branch pipes that shall feed no
more than two outlets, shall be no smaller than 6~.

The large area it may be necessary to subdivide those area into smaller sections either by
additional rings or by branch pipes.

The fire water in process area should be installed underground.

Block valves shall be provided so that no more than 300 m of pipe containing hydrants,
monitors, deluge system or hose reels may lost due to any line failure. The isolation valve s shall
also ensure that during anyline failure the reticulation still feeds three of the four side of every
process area and every bunded area around tangage. Valves shall be located so that no more
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than six (6) water outlets are located between isolation valves. The isolation block valves shall be

underground flanged gate valve or flange type triple offset butterfly valve with post position
indicator.

The system pressure shall be such that at most remote location a pressure of 8 bar can be
maintained during water take-off required at that location. This pressure can be exceed by the

pressure required for special users.
The system shall always be kept under pressure with an automatic jockey pump.

The available water pressure at the tie-in points from alternative source shall be investigated at

the detailed design stage of the project to ensure that a pressure of 8 barg is available at the
most remote outlet location on the new plant. A calculation showing that at the extremities of

the reticulation system installed under Project, the required pressure is available under all
operating conditions (including a fire system operating with any one section of pipework out of

service) shall be prepared by CONTRACTOR and submitted to PTT for review and comment. The
hydraulic calculation shall be calculated by well known hydraulic calculation computer program.

The firemain design shall ensure that at the largest firewater flow requirement the velocity in
any one section of the new lines does not exceed 3.5 m/sec.

Hydrants

The water hydrant design shall be a 6 riser with 6 ANSI #150 RF inlet flange, wet barrel type
equipped with two (2)2 1/2" (65 mm) valves NH thread couplings and a 4 NH valved pumper
connection. All three outlets are to be fitted with a cap and retaining chain.

The firemain shall have hydrants located round process units, LPG/NGL storage areas and any
loading areas at approximately 60 metres of travel distance intervals. In other storage areas, off-

sites, office, workshops and other administration areas the spacing shall be at approximately 60
metres of travel distance.

The hydrants shall be fed from the firemain and be fed by spur lines with an underground valve
and post indicator device.

Hydrants shall be readily accessible from roads and be located in such a way that they cannot be
damaged by road traffic. They shall be located between 1.0 and 1.5 m. from the edge of roads

and at least 10 m. from buildings or structures.

Stationary Monitors

Each monitor shall be an auto-oscillating unit on a 4 riser with a deluge valve on the inlet feed
line.
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The deluge valve shall be ball valve, pneumatic-operate.

It shall be operable both locally at the valve and remotely from the main fire and gas panel in
the appropriate control room.

In addition the riser shall be fitted with a normally locked open inlet block valve.
Full remote directional control is not required.

The manual elevation setting shall be via a handle with a locking mechanism to enable the
monitor to be locked in position for unattended operation. The elevation angle shall be from

about +75° to - 30°.

Unless determined different from the fire safety assessment, the monitors shall be The monitor
shall have a flow capability 2,000 Lmin capacity at 10 barg . At 7 barg inlet pressure, the fire

water jet stream at 30 elevation should reach 50m and have foot print of 4 m x 6 m with 80% of
total water flow reaching the footprint. At same inlet pressure (7 barg) water fog stream at 30
with 80« of total water flow reaching the footprint.

Monitors shall be located in areas of major fire hazard and where speed of action is imperative
to provide vessel surface cooling and fire intensity control. Typical equipment that would benefit

from monitor cover are process towers, large compressors, loading facilities, vessels with a large
inventory of volatile flammable liquids and storage tank areas.

As a guide in hazardous areas the monitor spacing may be at 50 m.and in low hazard areas at 80
-100 m. When located adjacent to roads the monitors shall be 1.0 to 1.5 m. from the road edge
and at least 10 m. from road crossings.

Typical equipment that would benefit from monitor cover are process tower, large compressor,
loading facilities, vessel with a large inventory of volatile flammable liquids, flare riser and
storage tank areas, Monitor shall provide on these area.

Hose Reels

Wall mounted swinging arm recessed hose reels shall be located on the first (ground)and any
second floor of all non-electrical buildings that cannot be protected with outside hydrant
systems. The hose shall be 38 mm diameter 30 metres long and fitted with a fog nozzle. The
reels shall be automatic in operation when approximately 1.5 to 2 metres of hose has been
pulled from the reel.

The reel shall be located in an enclosure cabinet and fitted with an inlet isolation butterfly valve.

Water supply shall be from the firemain itself and if considered necessary, for safety reasons, a
pressure reducing orifice plate shall be fitted in the feed line to each reel.
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Where the residual pressure outlet on a hose connection available for occupant use exceeds
100 psi (6.9 bar), an approved pressure-regulating device shall be provided to limit the residual

to 100 psi (6.9 bar).

Deluge Systems

Fixed water deluge systems shall be installed to protect each of the following equipment items:
e LPG spheres and NGL tank

e LPG surface water collection basin and NGL tank diked area

e Amine unit storage tanks/towers

e Compressor units (include with lube oil and seal oil skid area)

e Refrigeration package

o de-methanizer, de-ethanizer, de-propaniser tower.

e Inlet (feed gas) separator

e Flare blowdown drum/pump

e Tower including (but not limit to) all AGRU towers

e Anyother process vessel that holds over 10 cubic meters of flammable product and that
cannot be adequately protected using the fixed water monitors.

e Other area where exposure protection from safe distance with other devices such as
hydrant or fire monitor is not possible.

The water application rates are 10.2 - 20.4 I)min/m?, depend on design objective of the system.

For each tower, the skirt and the lower section of the column up to the top section of column
shall be covered by deluge system.

The required water capacity for the deluge systems shall take account of an LPG tank or sphere
on fire plus deluge to surrounding tanks or spheres within 30 meters of the shell of the tank or
sphere on fire.

The NGL tank shall be fitted with a spray ring around the top of the tank and another spray ring
at the 10 metre height location. On the spheres the full surface area of the vessels shall be

sprayed with at least three rings of spray heads.

Deluge valves shall be pneumatically operated ball valve and shall be located outside process
plots and vessel dikes or spill containment areas and be accessible in case of fire at least 15m.
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Within hazardous areas the electrical supply to deluge valves shall be via flameproof cables
which provide a minimum operation time of 10 minutes under fire conditions. There shall be a

second identical deluge valve feeding each spray network so that at least one is accessible in a
fire situation, see detailed in attachment1.

The pipework downstream of the strainer in the firewater supply to each deluge system shall be
galvanised CS. All overhead piping should be well supported and fixed to prevent deflection and

vibration.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m (1 in. per 10
ft) of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping.

Fixed Carbon Dioxide System

Automatic total flooding carbon dioxide extinguishing systems shall be provided for rooms in
the buildings and the gas turbine enclosures. These systems shall be provided for the following: -

(a) The Central Control Building switchgear room, central control room and floor void,
instrumentiequipment room and floor void, UPS room, telecommunications room and

cable basement.

(b) The Sub-Station including any rack rooms, switch gear rooms, battery rooms, control room,
cable and rack room.

(c) The turbine enclosures, (by the gas turbine vendors as part of the standard supply).

The gas systems consist of a bank of carbon dioxide cylinders with a discharge manifold and
appropriate solenoid operating valves. A second bank comprising 100% spare gas shall be piped

to the discharge manifold for a follow up attack on the fire, should this be necessary.

Operation of each gas system is automatic from voted (confirmed) smoke detection signals.
Detection of smoke shall initiate a pre-discharge timer plus pre-discharge audible and visible
alarms, followed by gas discharge and discharge alarm signals. In addition it shall be possible to

manually discharge the gas by operation of a push button in the risk area, from the gas control
panel or mechanically at the cylinder manifold location. Each discharge shall sound the pre-

discharge alarm and run the pre-discharge timer. The pre-discharge timer shall be adjustable in
the range 0 to 60 seconds.

For CO2 in building, during discharging, additional alarm bell activated by CO2 that flow in the
pipe line shall be provided for each room.
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A carbon dioxide control panel shall be located in all buildings with gas protection systems fitted
and this panel shall shut down any ventilation or HVAC systems and close air dampers prior to
gas discharge.

In the event of an alarm from one smoke detector, there shall be a pre-alarm warning, dampers
shall close, ventilation fans shall switch off and the 30 second delay timer shall initiate. After 30
seconds, alarm horns shall sound and visual beacons shall flash in high noise areas.

Outside all access ways to a carbon dioxide protected area a cluster of lamps shall be located in
a prominent position to show the system status. These status levels shall be: -

° System on automatic.

. System on pre-discharge alarm
. System discharged

. System locked out.

Each risk shall have a separate system which shall cover both the room and any under floor void
or ceiling void. For this reason the walls between separate gas protected areas must be taken to

the floor and roof level and sealed and not just the top of the false floor or underside of the
suspended ceiling.

Suitable air evacuation fans shall be installed, or HYACwventilation extract to atmosphere fans

must be able to be run, to allow the carbon dioxide to be fully evacuated after discharge and
before re-entry to the risk areas.

Each system and equipment in the system shall be certified by UL listed, wherever applicable.
Discharge indicators shall be provided for all CO2 cylinders.

Pressure switch, pressure relieve valve and CO2 manifold emergency discharge line shall also be
provided at manifold.

CO2 charging adapter shall be provided.

For gas turbine application, another set (100% of one bank) of fully-filled CO2 cylinders shall also
be provided as warehouse spare.

Low Expansion Foam System

The low expansion foam shall be supplied for outdoor vertical atmospheric storage tank,
contain flammable liquid of class | or Il such as NGL storage tank shall be provided.
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Preferably a semi-fixed system should be installed. The tanks shall be fitted with top fixed foam
pourers. The supply piping for these piping for these nozzles shall terminate at a safe distance
from tanks. The fixed piping installation shall include the necessary foam generator (venture
proportioned). Foam agents supply shall be by truck or trailer mounted containers.

Mobile foam supply to the tank shall be possible from at least two different points situated so
that at least one is always accessible independent of wind direction. The supply coupling shall be

located on the road side near hydrants so that the total length of hose from hydrant to the
foam truck and from the truck to the foam coupling will not exceed 30 m.

Depending on local requirements either surface or subsurface foam application shall provide. If
not stated otherwise, surface application shall be preferred.

Normally air foam should be used (low-expansion foam for inside tank application, medium-
expansion for bund application)) The foam characteristic data shall be in accordance with NFPA
11B.

For installation and design requirements refer to NFPA no.11.

The foam skid shall consist of a bladder tank of foam concentrate fitted with a suitably sized
foam ratio controller. The preliminary size of the bladder tank - to be confirmed by

CONTRACTOR based on the code requirements and the tank to be protected —is 2.27 m3 (600 US

gallon).

The water inlet line shall be fitted with a pneumatically operated localremote isolation valve,
inlet strainer and manual isolation valve (ocked open). The discharge line shall be fitted with a
non-return valve and shall have a feed line to the tank pourers, fitted with a local/remote
isolation valve. Single hydrant valves located close to the tank bund and by hose cabinets shall

also be supplied from this system.

A cross-connection between the discharges of the new and existing foam systems, with a
manual isolation valve, shall enable foam to be supplied to either tank from either foam system.

There shall also be facilities, located at a safe location close to a road and fire hydrant, to pump
foam solution into the system from fire vehicles.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m 1 in. per 10 ft)
of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping

High Expansion Foam System
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NFPA11 should be consulted for guidance on selected details.

High expansion foam shall be supplied to the following areas:

e the LPG/NGL surface water collection basin (serving the LPG storage tanks)
e the LPG/NGL tank bunded area

High expansion foam with an expansion ration approx. 500:1 should be used, Fore area exposed
to strong wind, a ratio of 300 : 1 should be preferred.

The foam application rate should be minimum of 110 m3/m2h for fully exposed spill fires.

The foam system shall feed high expansion foam, providing full area cover to the risks at a
depth of 0.6 meters within 2 minutes. The foam skid shall consist of a bladder tank of foam

concentrate fitted with a suitably sized foam ratio controller. The preliminary size of the bladder
tank - to be confirmed by CONTRACTOR based on the code requirements and the areas to be
protected —is 2.65 m3 (700 US gallon).

The water inlet line shall be fitted with a pneumatically operated localrremote isolation valve,
inlet strainer and manual isolation valve (ocked open). The discharge line shall be fitted with a
non-return valve and shall have a feed line to each risk area with each line fitted with a
pneumatically operated local/ remote isolation valve.

A cross-connection between the discharges of the new and existing foam systems, with a
manual isolation valve, shall enable foam to be supplied to each risk area from either foam
system.

There shall also be facilities, located at a safe location close to a road and fire hydrant, to pump
foam solution into the system from fire vehicles.

Fixed high expansion foam air aspirating generators, located around the perimeter of protected
the areas, shall discharge the foam.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m (1 in. per 10

fv) of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping.

Hose Boxes

Hose boxes (cabinets) shall be located adjacent to each hydrant on site and product storage
dike area. They shall be manufactured of steel and be of the self standing type, coloured red,
and have air vents in the side panels and lockable doors with a key in a glass fronted box located
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on the side of the cabinet itself. Designed to stand on legs the base shall have a suitable drain

hole at its lowest point.

The contents of each cabinet shall be:-

2 off 30 meter lengths of 65mm hose with 65 mm NH couplings

2 off 30 meter lengths of 38mm hose with 65 mm NH couplings

3 off adjustable nozzles with inlet NH coupling (size 1 % 20ff,size 2 % 1off)

2 off universal coupling spanners

2 off 38mm EA adaptors

fire hoses shall be of three-layer type, first layer shall be synthetic (nitrile) rubber hose, second

layer shall be jacket which made from woven fiber ,third (outside) layer shall be synthetic (nitrile)

rubber cover. It shall be red in color and manufactured by Flexline.
Nozzles shall furnished with shut off capability.

Nozzles shall be of easy adjustable type during flowing condition as follow:
-Step-less pattern adjustable fog/straight)

-Flow rate adjustable

Nozzles size 1 %~ shall furnished with gun-style handle and shut off lever. It shall be Elkhart
Model SFL-OG 1.5 Select O Flow.

Nozzles size 2 ¥~ shall furnished with two handles. It shall be Elkhart Model CSW Elk O Lite.

Portable and Mobile Extinguishers

Dry chemical and others type of fire extinguishers shall be selected and located strategically
throughout the plant as described in Table 1 and 2 as follow -
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Table 1: Selection of Dry Chemical Portable Extinguishers

Risk Location Fire Rating Travel Distance Remark
Office Building Locate near each entrance
Auditorium of building and additional
Low 10A 40BC <9m
Site Office where travel distance exceed
Low Hazard Occupancies 9m.
Warehouse / Work Shop
Building
Laboratory - near storage areas
Medium where Class A fire may occur 10A 80BC
Each room in Control Room
Cooling Tower
Laboratory At least one in each room
Laboratory - Class B fire At least one in each Floor
Main Electrical substation
Locate outside the fence
containing large oil-immersed
enclosure gate
transformers
<15m Within 5m of the equipment
Pump / Compressor Area
floor at each floor level.
Steam Generator Plant, Air
High 10A 120BC
Compressor Plant
Tank Car Loading Rack one at the base of stairway
Tank Car Station one on the each platform
One(1) at every elevated
Process area
platform
Two(2) at every valve or
Tankage area
pump station.
Construction | Combustion Engine, Vehicle,
10A 40BC
Site Compressor, Welding Machine
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**% All Portable Extinguishers shall be supplied with a protective PVC cover.

Table 2: Selection of Others type of Fire Extinguishers

Type Location Fire Rating Remark
Pump Rows
Dry Powder Inside Compressor Houses 125 Ibs. (56.7 kg.) , travel distance
30A 240BC
Wheeled Extinguisher Loading Station between 30 to 50 m.

Hydrocarbon Storage Tank
Every 2500 m2
Containing 120 liters of 3%AFFF
foam Concentration

. . o . Carry a length of Suction hose, a
Mobile Foam Unit Liquid Hydrocarbon Equipment -

fitted foam inductor, a length of
delivery hose, a low expansion
branch pipe and medium expansion
branch pipe mounted on suitable
racks

Central Control Building

All Sub-Stations

Carbon Dioxide oy
Sale Gas Compressor Building 10BC 15 Ibs. (6.8 kg.)

Extinguishers

Gas Turbine Generator Building

Building on construction site
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* Mobile Extinguishers shall be supplied with a protective PVC cover.

4.13 Clean Agent

Clean agents referring to NFPA2001 shall be applied to man-occupied rooms, e.g,
control room, switchgear room, substations etc. No any ozone depleting substances and HALON

will be applied to this project.
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