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r;J'i1U1tynT~ 

tJ'i'H'YI U~ 1-Ufifl U.£1\.L\\1ftRfi LLEJ'U.!il LEiU~L \!vi~ flEJ'Wi8Wil1n1 ~1rifl • 
~ ~ ~ 
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(\11W:UJ\in LLW~~1i'J) 

\J"i" ~ m71 my 
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2 mnu.Ii)i!Gin-rifiuw't'l m1ll>a'1mJ- aJ1L5Hqfti<J 'il::GlehlV~iim.Ii)iJGi 

~~ th:::n 1llJiii1 EJ LLI'I'IIti ~ mimr~ 1l EJ .r~ d' 

2.1 "~'~'"tlfiuGim-;a~,_,A113Jar\1,1'\l 1\lnu'J!aJ'll'llo 
2.1.1 V~anm-;ua:::LVIIiJI'Iil 

1m~m,-"Yia.t~n1'lflfl""l":IJ"li1~ lnEJ - mLm'liEJ Lilu1m~m,.~11ii1mn1mmh'\J1n"II!11EJc:l1EJ 1!.111 

'\J:::Lilutl"l":::"li1"li'IIL mi1l~~u R1-.tmm LL!I:::~EJ:IJ1il"li'll L i"ia~'\J1n 1m~m,-ttLilu1m~m"l""ll'll1~ 1my~~1l1'\J 
ri 1lL'IKL ii~ ~'-~ 11m::r~u 'ila ~~ LL 1 ~ Li a :u LLil :::~~ ~ :u LLIT~ m::: ~~n lY1'\J::11ii"lt 1 L lf'IIEJ :u1 ~,-m,-iJ a~nuLLil :::LL n1. 'll • 
l'lam::YJu~~ LL 1~Li 1l:IJ 11 :IJ-rr~ :IJ1 ~,.m,.~ ~ m :u m1'\J lf1llJ ~mm"Vl~~ LL 1~ Lia :u LU'IIEJ ~1~ ~ t~ EJiim,-

' 
~"l"1'\Jif1llJ'\J1n111 ~f~LLLi1n~1 :IJ LL'ilL fiaL'\KYin c:J1 EJ L nmn1 :IJ~'II hLLil::lfl:IJ1"l"f\U1imim"l"~ 1llJ!f'll1l~1\il 1l ~1~ 

~ ' "' 
l1uL "ll~m,-cl L ;'\um,-11-liim,-.r~~~ ~m::nn:um,- !'i1"11 \t1~n1nu~ LLa LLil::mu~:um,-tl1iu~ m :u 

'I '1.1 'I ;w 

LLI'Iutl~mim"l"LLa::~~ m :IJm1'\Jif!llJI'Iilm::YJu~~ LL 1~LiEJ:u L YiEJ Liluna 1n 1 um,-'l'IK'Jl:U"li-.tii .t1u·h:u 1 um1 

fi1nu mlJ~:IJ LLa::~~~1:1J~"l"1'\Jif!llJn1WhL it-.tm"l"Lm~m"l" L~ E.Jii11 !Jil::L~ EJ~ol~U 
' 

2) Vlli 1 EJ~1un a1~ ~~ m :IJ ~1111 aaum1tl ~u1i ~1 :IJLLI'I'IIti ~u1i m"l"liiTtL~~ LL1 ~ Li EJ :u (Third party) 

~ m::m"l":IJn11n1nlJ~LLa 'l ET~ LUWJi!l~'Yl1~ 'l 'liB 'II ~tl"l"::"li1"li"l!.lfl:IJ11fl 'l iLU'IIn il 1n 'l 'lln1"l"m111ff1llJ 
• 

J~m,-l'i1~1-.t"ll1l~ tm~nTmil::"llli 1 E.J~1u1'~ -rr~ Ei'~lfl :IJ1"l"fl a::l1EJuii~m1:u'i ~nn~1il"lla~tl,-::"111"li'IIL ulii1u 
~ 

'il1~ ') 1 'll"llffi::L~ EJ1n-.t1m~m7nlfl:IJ11fl HL1-Yi"ll1l~~ m::m1:1Jn1"l"n1tllJ ~LL!'I'l il'LL11~ii~m"l"~1L it-.tm"l"LLil:: 
• 

.J..l ~ "tJ • ~.0 !'I ~L !"! ~~ v..l :IJ1mn17'11Ln EJ1"111l~ ~ 1l 7::"Ji1"li'IILLil::"l\'111 EJ~1'11 1"~ 'lf~'\J::Lu'llnil Ln 'lln11"LLn L'll LLil::lJ"l""l"L '111"11 El'JI~ LLEJ~YI !l1'\J 

Ln~ifu 1~1 uau1~~ 
~ _, < 

2.1.2 1111flu":i:::i'I~A 
' 

1) L vi EJL'!Ktl,-::"111"11-.tiina 1n hm"l"n1n u~ LLil LLa::mu~:um1~1 Lit u~1 u tm~nTl. t~ EJm"l"i ~ ~~ . ' -

~ m::m"l":IJn1"l"fi1 n lJ~ LLil LLil ::mlJ ~ :1Jn1"l"~1 Lit '11~1'11~1 :IJ LLl'-1'11 tJ1i mim11ii1'11~~ LL 1~ a !l :1J . ' "' 
2) !Jl,$i'l:r.t:;'ll%"111!. ii "II li 1 EJ ~ 1 u n 111 ~ ~ ii tl ,. :: ~ '11 fi m Vl ii m1 :u f m 1 :u ff1 :u 1 "l"fl 1 u m ,. ~ ~ ~ 1 :u 

(t>1mnJi!n uw~11i'1) 

~i~m7LI'ItY 
tfi,;n n71mf'!n~-•mm;i~ (th:Lnfl~n~) ~1nit 

~ .. . 
1\i\1 2 Vlt]l:l-tn~IJ Vl.fl. 2559 

• 
t~tJm-:;i~~~"IIU1EJ~1una1~~~~1:1J 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

.. ~ l;l.Q.... ~ 
~'ll".ll'El ....•..•..•.... ~ ............•.............••••...•......•.••••.•....................... 

ol'"Ji-nnrum7 . -
u'i~'YI ij't.LLiilil LLmu.nfh'1'if UEIU~ LEiU~~it[J~~ flEJUciflLLCilU,;" -;l1r)Cil 

~ .. 
'lU"n 2 Vlt)l:ftn~IJ Vl.fl. 2559 
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2.1.3 

2.1.3.1 n1 1.J rn rf, fl m~:~n-niiJnT>thiiil't] II i'l II i'llllfi"J llFJIIJn11VjjV~91111J!IUUVjjV~ n11~1U . ., a.," -:Jrn i'l f)IIJ 

1) lJ1~l1 l'l'l"1\Uf 'l1!.1-lJ1LiiiL;g!.l'l LLff'il~L";Jiil'ii1U.~~El~1111'1!n11i~'VIl'ilL1'~'1JOI1L yjEl~1L'ii'lln11 
~ 

• i 'i1 ~~ T1 m:m111m1ri1n u 'i1 LLOI 'l 
~ 

LL U. Tri El !{~ fi1'll'l'n 'i1 ~1 U. L im11Jn~m:lJ'"lU.nTl"fi1 n lJ'il LLOI LLOI:Tl'"llJ TllJn11l.Jfiu~~1\l.'ll 11~ 
~ ' >J 

u1~l1 l'l'l"1 u..f h1!.1-lJ1 LOI L;g!.l'l LLOI: ~flJ L 'VI !J1r\ El fff1~ LLOI:l 'ilflU1:ff~ fl'IJ 11~n11LL~~i~ 
~ ' 

'j"')lJ 16 flU. 

• ~m~Tlnl'"l~'ii1u.~~LL'"llilli'EllJ 'ii1U.'"lU. 5 flU. L~an";J1m}-;JL";Jn'l!'ll~'"lll1:Ll1Tl~~L~anii 
'U .. , 'U 

m111L iiu.11LUU.~m~Tlnl'"l~<ii1u.~~Lnlilli'alJ L~Eln L'il !.1m111m1 EJlJ'il. "If~ 16 ~11JOI . ' ' 

• ~LLl1U.EJ~flmLan'l!u.<ii1u.~~Lnlilli'EllJL u.i~'VI11ila~'IJOI1 'ii1U.'"l'll 5 Tl'IILiian L'il!.lm1lJn11 
~ 

~ 0 ~ ~ 
EllJ'il. "YI~ 16 'i111JOI'IJ1~'il\l. 

• ~LLl'lU.'l!lJ'l!U. 'ii1u.•u. 16 flU. L~EJn-;J1nU-;JL-;Jn'J!u'lu. 16 ~1u01d' ~11JOIOI: 1 Tl'll Liian . ' 
Llil£Jll1:'1!1'1!u.~•'ll'lu. 16 ~1u01i1~<iiu. 

m1Liiani~..f~'VIlJ'il 1 i ~11n'l!m1i~'VIl'ilff~'IJOI1LUu.~i'ilm1L~ ani~ L'il !.IL iLi'lu. 'lla th~ 1ll7~ 'la • • 

;~~~~~ ll1~nEJlJ<ii'"l£J~11n'l!nTl"i~'VI11ila~'IJil1 ~LL l'l'llmlJ 1 ,-~~1U.El'ilff1'VIm1lJ ~LLl'lU. 'U 'U 'I 'll 

1lJthlw ~LLl'lU.mmiTYh ~LLl'lU.m:m'"l~ ff11i11nlff'IJ ~LLl1U.\t1un 

W.l'~>ft,J"nli' ~;~:::,~~:',:::;;;lmA~::::~:: 

(141~Wlliln ~L~~11U) 

~i~m1lV1qj 

u~ .. -- .... .. ···-......... -::~ ......... -

" ~ ~~· a~'lfa ........................................................................................ . 

~i1U111Jfl1"r 

1J";,;"n YJ1114d"ln~-IJ1Lm~~ (th:Lnf!lYJ~) 1hn01 u~,r'Yl ll'\lo~il~ umn~1Ra-if uau'i1' LD\Io~Lih.J~~ fl£JU'l1i-uLY~U.,.r -;hrl~ 
• 

~ ~ 

1\4Yl 2 ~lll0111AIJ fl. fl. 2559 
~ ~ . 
1\4Yl 2 Vl!lM111AIJ ~.!'!. 2559 
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(1) ~-i1Tl'!lm"iil~\111ilfl~'ll~1 • 
(2) ~LL\'lUn'l"lJ h~~1U81ilfl1\lfiTilJ • • 
(3) ~LL\'lUn'l"lJl.h~lJ~ • 
(4) ~LL\1Un'l"lJih1!J • 

(6) ~LL\1Un'l"~\1'Yl~fl11i'l"illlfi'JJ • • 
(7) ~LL \1Uii'nXn La'li1IDl1"iila~ri\u1 ~iJ1 ~Vla L'iau • 
(8) IJii1WJ~Itiun~1U~~LL'lliiN8lJ1l1fi~ 12 

(9) ~LL\'lU 81J\il. 1u 16 ~11Jo~LLU'l'YiBii~n1'l!Vl11i\~1U • 
~1U'JU 16 fiU 

(10) IJm~flnqfii~1UH~LL'l\iiN8lJ ~1U'lU 5 fiU 

(11) ~LL\1UB~Ifm~fliU1L8fi'IIU1uiJ~w)\ilf!~'JJ~1 ~1U'JU 5!lU • 
(12) ~LL\'lU'!IlJ'!IU ,j1U'JU 16 fiU • • 
(13) v;,\lu11tium1uil~'>~1\ilfl~'ll•1 

(14) ~LL\1U1J~~'Yl \'lTlUif~'Yl~ -lJ1LaL'ii~'1 • 

m"ilJm"i 

n'l""ilJnl"i 

nTilJnT'i 

nTilJnl"i 

n'l""ilJnl"i 

nTilJnl"i 

nTilJm"i 

m"ilJm"i 

nTilJm"i 

n'l""ilJnl"i 

n"i"ilJnl"iLLii~Lii'JJ1Unl"i • 

fl ... .J A~.... ~~1 ~~,.., 
6) L\lm1!.1nT'i'Y1!.11';nnnTnlilanlil~m11~m11iil:: 2 u mr;~::Li:Jum'l'!.lm7&ilil~an'l1. Llil La.hn'11. 

2 111:: a1'1\n'l'7!.1n1'l'~!.l1~1fin11LL~~~~L-.i'LlJUhJmm11::\ii1!.1~1Lm1-i~lf'l\') 

7) -;)Iii 1 -.i'ilH1un~1mhV11umu.::m'l'!.lm7n1nuliiLLiil'1 ~ilm.JmmH1un~1'11. i1Li1VIu1~ L w tJ~ . ' 
ViEl~~:;tJ~u'1i~1U~1'1\Liil'll1Un11 LLiii::~1Ull''l'n17L\il tJ il~Utl'l'::!J1 m ~L "Ji't Un1'l'~1 L U Un11'll El~ 

' . 
liltU.::m7!.1n17ri1nU\iiLLiil'l L yj ElL -.i'm'l'ih~1ULUU 1t1a ci1~ilt17::tl'Ylrr1l1Vi • 

CONSUlTANT COMPANY LIMITED 

a~'l!a................. ............ .. ...................... . " ~ l.£1...-~ a~'l!a ....................................................................................... . 

(\11UIUJi!n LL~~11U) 

il'il~m7hqi 
lJ~,;\1 Y171\l.f~\1V·lJ1LaLIJiV (lh~L\1fi~\1V) ~~n~ 

~ " . 1\1\1 2 Vlt],.1l1fUJ fl. fl. 2559 

~-B1u.1tyn1-r 

u'i1I'Y1 ~l-u.Lfifl LLD'U.'U.1~Hfl UD'U.tf Lih~~Lilll~\1 flEIU-itULfi\J.'tf •4hfifl 
~ . . 
71J78~~1\11\11'\\11 
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~,-1\1 "EltlllG:l ,.;' 

"limHlHJU\.L: 

~ 
~~'lfD ................................ -=-~"' 

(\11~!1lJ\1n UY1~~1tl) 

\J'Ii'~m1 huy 
tJ'lHYI Y111\IR~YI~-lJ1tm'ii~ (lh:tt~fl~YI~) ~1n~ 

- ~ . 
~\11'1 2 Ylt]lot111~lJ VI. fl. 2559 
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Ufi:::Tlth11U~·Ii'm17 

miihym 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITeD 

~~;18 ................. ~ .......................... ~ .... ~~ ........ . 

~i1'U'ltyn17 

u'i,;-n v'luiifl UEJUU1~Hfi" LLD\.Ltl LD-u~Litui-~ flau'llauiturf -;hrl~ • - . . - ~ ~\11'1 2 Ylt]lot111~1.1 VI. fl. 2559 
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fi1'1.11'illl'li1~'1J £1~ Tlnt~m·nmTHi1TlU ~ LLGl LLGl~Tl1U fl3Jn11U ~jJ&j 'il13J LLH '1.1 tJ ~ U&in1 'l"~1 '1.1 

ff~LL1<illl'D3J 

"' 

1) ~'il~~Tllli~EI'I.Im'l"3Jn1'l" Tllli~'Yh~1'1.1ll'iEI3J£lUl\3J1!m'I.ILliWI.btJ~1'1.1~Lfi!J1'JiD~nU~1'1.1~1'1.1 
' 

~1~ ') 1timu T13Jfhnu 'il LLGlnTl'U li u&i li113J 3J1'il'l"n1'l"U D~nl.ILLnL 'lJ ~Glm:'Ylui~ LL 1<illi' D3J 
' ~ '" - ...: .... ,.J .... ... 

3J1 'il'l'n1'l"'il 'il 'il13J m1'il !1'£1 U Tl rum W !:<'~ LL 1 'il Gl EllJ'Yl'l"U ~ 'il"J!DU 
' 

2) Tl1UT13J fi1nU 'ilLLiil n1'l"tlli~'il13J3J1'il'l"n11UEI~Tl'I.ILLn1'1J~Gln'l":'Y1Ui~LL1<il-li'1l3J 3J1'il'l"n1'l" 
' ~ '" 

ii'il 'il13J 'il'l"1'il t<'EI UT1nt111Wi~ LL1 'il !I' 1l3J LLGl: L~1l'l.l 1'1JL ~ m&i 3.1~1.1 ') 'il13J'Ji 1l3J lil~L~fU'il1n ' . 
' ...1 ...1 .... ' .J 

TJm:mm'l"'l"3Jn17 llll1t1~11.1'Y1Lnt11'1l1l~ LL!il~li'I.I1!J~11.1n<l1~'1 (Third party) 'l!~T1m:m'l"3Jn1'l" 
' 

n1nu 'ilLLGl'l 1~3Jaul\3J1v1ll1ti~1LitunTi · • 
3) L if'hmmn Lt<'li!JLL1.1:LL 1.11'Y11~ LLiil:ti'l":t<'1l\~1lln1'l"LLn1 'JJUtjjl\1 i~LL 1 <illi' El3J L m~Wl1~n1'l" 

riaHfmL<l~~1L itum'l" 'l"13Jii~ilrull1'liai'EJ~L1vu'll EI~'J53J'l!ll L iia~'il1nm'l"~1L itu~11.1Lm~m'l" . ' 
LL<l~i'i'ilm'l"aJ~Lrl v1 L iia~nu 1m~m'l" 

4) W'il1'l"nt1 LL<l~ t 'IK'li a~'il L V:u~ EJ.ffu'il EJliLLiil:1~~1 Lit '1.1~1'1.1 ~ El1'ilri a1 'IKLi'i<il ~lilm:'Ylui~ LL 1<illl' EllJ 

L'il v 1l1'il L :nru u T1 Tllil a~~ m LL lil~lll'11lll 1.b v ~1'1.1 ~ L fl v1'li a~ 3J1L 'IK'li 1l3J Gl L vi a tl1~n au m 1 . ' . 

. 
• 'il'l"1'il ff1lU'l"1 t1~11.1~Gln1'l"ii 'il 'il13J 'il'l"1'il t<'EIU ~ lil m:'Yl Uff~ LL 1 'il !I' £l 3J 

A ...., ... ' 

• 'il'l"1'il t<'1lU L 'l"El~'l"11'l"1l~L 'l"!J'I.I'il1~ ') 

• L~£1~~1.1 ') ~ Lfl t11'Ji11~ L 'l.ln1'l"U1l~TlliLLn1 'JJ~Gln'l"::'YlUi~ LL 1<illl'EI3J 

5) &~m'l" 11KL~1'1l1l~ 1m~m'l"LL<l::WI.b v~1u~u 'l ~Lrl v1'li11~ 1 'IK~1L itum'l"tl~u1i~1uli1nu~LL<l 
Tl1 UT13J 1 iL ii 'il H Gln'l":'YlU~~ LL 1 <illl' EllJ L i 'li1l !Jyj ff'il 

' ' 
6) 

a~"lfD ................... ...................................... . 
~ 0..,.,- ~ ~. 

R~"lHl ............... . t( ..•...... : . ..•••••.••........................•...•..•.•.•••.•.••..•.••• 

(1-11V~~iin uvwnll) 

tTi'iln171~rY 

ll7,;''11 '11T11-IW~'I1V-lJ1L~L/Dv (t.h•L'11fl~'11V) ~1nfl 

. .. . 
11-1'11 2 VU]l:l111fllJ Vi. fl. 2559 

\l''li11-11f!Jn11 

u;lin ~huiit~ mnn.nflw~ mn~lii' Liht~Litvi-3 fHl-u'l!i~uil-u.,{ -.311i'il 
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2.1.3.2 n1'1U~i,'l'IU'JFN1Unfl11lUi~~13JV1'1'Jilllu11n1'1Vfli1Ui~13J!IUUtlfliJUim'1lil1u 
. "' ifllu'J~flaaJ 

1) u1~'Yl m1uLf1m.J- mLm'ilE.J'i l\1~m1umu~m13JnTHl1rl1J'IHLil'i LyjeJn11~~~~ll'li1E.J..11U 
~ 

fiil1..1 

"" o ,.,. A o ... .._. A t 

"lltln1l\U~'ll1l1JL'JJ~n11~~Lil1ln (TOR : Terms of reference) W1Wl"1J~~Liltlnllll1!.l~1Unil1..1 

3) ~~<kJimautJ (Call for proposal) 'l..Xamuum,-~n:IY1 1l..l~mw~U1L1ln'lfu (NGO) 

ll 'li 1 E.J..11UL1ln'lfu ~ifu 'Yl~ Lii E.JUL i'Jml'iiH'Ylif~ ~1'1111 E.Jm1'i Lm1~'1-1 t'-1 ilm:'YllJ~..l LL 1 ~II' 1l3J LLil: 
~ 

Li'lu w.b EJ..11U ~ii1h~aum'l"mm'l"l'11..11U~1U~..1Ln~il'1l3J3J1 LLi1'1b.h!mm11 1 o tl 

4) W';J11nL1~~ L~ 1ln 1~ E.JVl';J11rn1'li1l LHU1l~1UL 'Yl~ii~'i'lf1m1i13Jnum,-Li'lu ~ EJ a3Ji'U'll1l..l 

lh~'lf1'lfll l\ 'li 1 EJ~1U 11'lfn1'l" LLil:1J1~'Yl 'Yl'l"1U Lf 1 'Y1 EJ-3J1 L il L'ilEJ '1 LUUiJU'IllJLL 1nfi Ell-1 n11 

W';J11nL1~1u~u 'l rf...,d m1W';J11nL1~rnH3JU1i'll1l..ll\ 'li 1 E.J..11llnil1..1~';J~L 'li1i1lJ 1m~m'l" 'l u 
' 

~11-1'111~ '] 1h:n1l1J~1tl L'JIU 

• ~ 1l~ iim1m 'li1 h 'lu1m..ln1'l"LUU1l ~1..1~ iiti1~H1Jn11mL~ EJ1rl1J..11ll ~ L ~ tJ1'li1l..1 

1 ~ mu vn::nTl"n m~fl..., LLI'l::mwh L il 1-1~1 u 'lJ 1J~1::uuri a ~..11hll 

• 1J~il1m~L'li1i13J 1m~m'l"'lumbEJ..11lln!11~m'l"ii1h::aum'l"rn"lah!tJE.Jn11 5 tJ LL!1:: 
' 

11 ~,..., ll'1l EJ ~ 1l..l ii ~'li1 u 1runT1~1 u~~ LL 1~ II' 1l3J ~L ~ EJ1'lf1 ru LLil::'imm 1mn ~ ii 
'U .... 'U ... 

1h:: au m1mL ~ tJ 1n um:: 1J1 u m11::u U'llll ~..., il1 mL ll tJ 3J m..., 'Yi 1l 'i m m~..., LL 1 ~II' 1l3J 

... ... .. .... ..J ... tl .... f{ ... .... - .... 

U fi1 'Y1 !.J1 T'!1 H~ 'l"'Y11..., 'Y1:: L il t'-1 L 'If tJ 1'lf1 rum U ;i~ T'!1 H~ 'l" U n H...,~ 3J 1 'Y1 tl1 LL il:: U n 
~ . ~ 

!f...,~3JT'!1H~f 1l~1..1il:: 1 ~u 'iT'I1m';J::~1l...,ii'lutl'l"::nau'i'lf1=il~'iT'I1m'l"3JEJcl1~1l'mJ 

,-::~u<naT'lJ'imm 

... 
LLil: 

~ ,.,--;>v..v.. %'.,..... ~ 
R•'lf~ ....................................................................................... . 

~~~m111'11!i 
mHl'll'l.,,.<f1l'l~·,•m'ii~ (1h:m1'11l'l~) ~,,~ 

~"Jh '"111! nT~ 
u~~'YI u"huGiil un,..,'U1~H'fi' m1-u.lii LU"U~Litu~~ flD'U.-iaU.i!\L'Yl -;i1rlfl • 

. ~ . 
1\ll'l 2 Vlf]l:ltnflll fl. I'!. 2559 

. ~ 
1\ll'l 2 Wf]l:ltl1fl3J Vl.l'l. 2559 . 
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n11fl'IILiiElmi'U1El~1Umm'l m1LUUWU1~'liEl~flnl::m·nJn11Thfl1JIIILLfl'l LUU~v:i'il11nl1illlffU 
~ ~ 

I I .... I ft' ..... ..... d: r{ 

~U1EJ~1Unfl1~'l El1'illJ1'il1nn11113Jn1.'13JnU1::~11~El~flml'IWJ'\.11LEln'JIU I.Hl11JUn111'1nl!l1 El~fln1L!ln'JIU 
' "'1~A.JAA I ~A .... .J 

L 1'1 El m n 111 u'l'::W'I11!111l'llll Eln111111 L u u nTl'lll1 aJ1J'I11J1'11~ m '11 

1J'I11J1 '11~ '11'1~'11 !l~~ 1-i 1 v~1un 1'11~ ~ 1111111 aJ m1'il W!l1Jn1'l'U~ mi ma~ LLf.IUtl ~1J1i m1~1 u ~~ Ln 111 ~ El aJ 

L vi ElL 'It fl ru::m13Jn1'l'1i1fl1JIII LLI'I 'l W1 aJTHl ~1 L ilum'l'1~El ~1~ ~U'l'::i'Ylir111l'IL Un11~ 11111113J 
~ 

11111';1WEl1Jn1'l'U~lJ1illl1aJLLf.IUU~U&im'l'~1U~~LL1111~ElaJ m'l'~~U1El~1UU~U&i~LiJUnfl1~ (Third party) 

L vi El rh n1'l'~ 1111111 aJ 11111';1 W!l1Jn11~1 L il U Lm~ n1'l'lll1 3JaJ1111'l'n1'l'U El~fl ULLn1. 'll f.lfln'l'::'YllJ ~~ LL 1111 ~ El aJ'll El~ 
L.i'1'll!l~ lm~n11 LLfi::M'fEl ~flJL ~aJ1riEJwf1~ LLI'I::~IIIIII1aJIII'l'1';1WEl1Jn11~1L ilum'l'maJLLf.IUtl~u~m1 

~1~ '] 'l'1aJJ'~·yh~U1~L Un11~11111113J lll'l'1';lff!l1JIII'l'T;rllll~t\11111'l~~LL 1111~ ElaJ ~1i1~ Ulll1 i'l ULLf.IUU~1J1in11 
~1~ '] l'lfElaJfllJW'l'Ul Lm1::~iJru~1'Ji ElaJI'IL Um'l'i:J El~flULLn1 'll f.lflm::'YllJ~~LL 1111~ ElaJ'il1nm'l'Jimrl1~ LWU!l ' . ~ 

~ EJ fl ru::m'l'aJm11i1fl1J 111 LLI'I 'l 1J'I11J1'11~ '11'1~~ i.h fi'ru'll El~~ 1-i 1 v~1un fl1~1'l !l W'l'tl1~ i~d 

2.1.4 

~ . ' 

2) ~1111111aJIII'l'1';1W!l1Jn11~1L ilum'l'maJLLf.lutl~lJ1im'l'~1u~~ LL 1111~ El a~ 

3) 11111';11111 ~t\11111'l~~ 1.1.1111 ~ El aJ 1111 aJ LLf.IUU~lJ1in1'l'~1 U~~ LL 1111 ~ El aJ 

4) ~1111111 aJ 11111';1 WEllJ f.lfln'l'::'YllJ~~ LL 1111~ El aJ~ L nlllifU';I1nn1'l'Ji El wf1~ LLI'I::'l'11J'l'1 aJ L'1El~'l'11 
• d ' .1 • .¥ • -1 "'. _, >'I 
'l'El~ L 'l'EJ'U.III1~ ') '11Lnlll'li'U.';I1nn111111LU 'U. m~m'l'L 1'1 El'U.13J1W'l'u LL1'1::~1 LLU1'111~LLn L'll 

' 
5) 1 1.m1::~ f.lflm::'Ylm1nm'l'rim.-f1~ tl'l'::LiiUf.l<l 1i1~UIIIaJ1111'l'n11LLn1 'll LL mm~<llll f.l<lm::'YllJ 

11 a~J'~ L 'lt'Ji El LL U::'li 1 ~1UL '11 fiUfl 'irriJ El~flULLn1 'll f.! G'ln'l'::'YllJ~~ 1.1.1111 ~ El 3J';J1nn1'l'Ji El w1'1~ LL<l:: 

~1 L U U n1'l' LLG'I::~ mi1'l'1 !J~1UL i;j'UEJ ~ El flt\l::n'l''l'3Jn111i1fl1J Ill LL<l 'l (U'l'::aJ1UIL~ !JUOI ::flf~ Lu • 
'l'::tJ::Jimrl1~ LL<l:: 3 L~!JU~!lflf~LU1::EJ::~1LUUn11) 

6) 1 'ltf'h LLU::U1 ihm:: LL<l::v:i';l1'l't\11 LL U1'111~i:J El~flU 1'1111 f.IG'Im::'I11J~~LL1111~ElaJ~ Elfl ru::m'l'aJn1'l' 

n1n 1J 111 LL<~ 'l 1111 a~m1 a~,~ a~1::1;j'a~ ~ El1J'I11J1 '11~ '11'1 ~ ~1~71J a~ EllJ~ a11 tJ 
~ . 

UNITED ~ YST AND ENGINEERING 
CONSULTANT COMPANY LIMilED 

R~i!~ ................. ~ ........................ . ~ ~ 9£L~ 
R~'JHl .•.......•..•. /.. ...................................................................... . 

(u,mn.Jiin LLVI~~,iJ) • '1 ... ... .. ... .. ..r 
(\l,~fl117~\l 'l!~lffiR1~\I) (\I,~Wl1\111~\l 1nU11nfl) 

' ' 
\J'-o~m7l'l'lljj \J''lhu, tym> 

. u~ll-'11 n~utf ~nu-o.mm~u (lh:mfl~nu) ~,rr~ 1J'ilifl vluLtilll LLEI\.t"U.1fiHii' LLa\L'il LOu~LittJ~-.1 ~auill~LLiilU,; -;51rllil • . ~ ' 
1\11'1 2 Vlt]HmmJ VI. fl. 2559 

... 
1\11'1 2 Ylt]HmAIJ VI. fl. 2559 
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L 

2.1.5 

2.1.6 

2.1.7 

1 A "" ~ I I Y A ..d 0 A A ft' 

2) Vl'\.ntl~1'11mn~'1 (Third party) ~n11fii11LN!lnmmm.JI.'fYl~ 2 Ll111l'll L'Vi!lYI1n111'1nlY11Lm1~VI 
A Y A ..:. "" ,.d ... A 

~fln1"ll'ln1Y11111'1111'11n"l'l"~ LLfl~l.'(~ LL 1111!1 !l~ L Vi 1l L111'l"tl~n1111~ LL~-I'IIn1'l"l111111111~111'l"1';11.'(1JU LLil~ 

111'l"1';11111flnt111Yiii'~ LL1111ti!l~ L111 tJilm'l"~1L iium1111 t11ll11 !.11 EJ 1m~nTl" 40 tJ LL~m'l"ilm'l" 
' . 

1) ~uth:mru.'ll !l~flru.:m'l"~m'l"ihnul11 LLN'l LU'IIfh 1 'Ji.J1 tJ 1 um1~1 L iiunTl"'IIEJ~flru.:m'l"~m"l 
~ 

ihnUI11LLil L'Ji'll Ti1!l1fl1'l"tffi1'11~ Ti1Lfltl1.h~'l!~ Ti1L'li.!1EJL'IIn1'l"l11'l"1';11.'(1JU;{'II~ LLfi~Ti11'Ji.J1tJ 
~ ' 

lhun~1uflru.~m'l"~m,-'1 Ti1 1'1i.!1EJ tum1~1L iiu~1u~1~ 'l ~~a~~l111.'(11hinuflru.~m"l"~m'l" 
'11'11'l"~EJ~Ii1ll.'(f1~ 1h:~1ru. 12,000,000 U1'Yl LL1id'll"i::EJ:~1LU'IIn1'l" 1h:mru. 1,500,000 

U1'Yl~Eltl 

2) ~Ulh~~1nt'll!l~VI'Ii1EJ~1Unt11~'1 (Third party) ~~u'l~'Yl 'Yl'l"1'11H L'Yltl ~1Lt1L~tl'l ~1111.'(1'l"H';J: 
Lilu~mh:mru.L vl !JL 'li'l. 'llm'l"~l111111~m1';JI.'(EJUm'l"tl~u~m~ LL~'IItl~~m'l"~1U~~ LL 1111ti!l~ 

2.1.8 n1':iU':i::LaJ'Il>Nil 

.. 

1) R1VIfUVI'IbtJ~1'11nt11~'l (Third party) hi~I11'Yi1LLN'I.I~1'11 LLN::Nfln1'l"~l111il1~m1';JI.'(EJUn1'l" 

~1 L ii '1.1~1'111111mLN'IIU ~~n1'l"~1'11~~ LL 1111 ti !l ~ LLfl~i Lfl11~'11 Nfl ~ 111'Yi1'l"1 tl~1'1.11.'(1U LI.'('II!J ~ 1l 

2) 

• ~ tl • ~~ ' ~ ~ ' ~1 
flnt:n1'l"~n1':in1nUI11LLfl'l 1:mntLI11!l'l.l1il:fl'l"~ L'll'l":EJ:n1ll.'('l"1~LL!1: 3 Llil!ll.ll11!lfl'l~ U'l"::EJ: • 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

a~'ll~ ................... . " ~ ~~-a~'lf~ .............. R: ...................................................................... . 

(1-11~HIJi!n UVH11il) 

<j"i"Olm7h.qj 
u'1~'YI 'Yinui1'YI~-IJ1Lm;a~ (th•L'YITI1'YI~) ~1n., 

-.. ' 11-I'YI 2 Vifj,.111fiiJ Vi.TI. 2559 

~"lh1.L1tyfi11 

u'iH'fl £1,\Ufi~ LI.Elllo\t1~Hif LLEl\l~ LflU.~LitU~~ fiElt.~.'J1~LLfl\ll'f -;)1rlil 
v 

- " 11-I'YI 2 Vitj,.111fiiJ Vi.TI. 2559 
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3) u"i~'Yl m1utf t mHJ1lliiL.qjtJ'1 lhtl'IIEI'l"1 E.J~1'11l'llilnT'i~1L iiu~1'11~1:1Jlll'l'llli~u'1im'l"llf1~ 

m1 :t.JaTll h 1 -..inlJ'll:IJ'l!'IIL-..\ i.hun~1'11 u1E.JlJ1 E.JLLiii~Lll'l 'II~~ 11 1~a !l:IJ'Yln 3 l~!l'IIL 'II 'l"~E.J::ri !l llf1~ 
' ' 

A 'I o A 

LLiii::'Yln 6 L~aum'l"::E.J::mmum'l" 
' 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~~'J!B .............................................................. . ~~~e ............... ~.~ ................... ?.r.~ ...... ~.(jy: ..... . 
(1.11~1'11Ji!n IIW~~1il) 

\J'i~m7llltjj 
tJ1lffi nn1.1.f \n~-1J11~1'ii~ (t.h:lnfl'n~) .i1n01 

-... . ~1-ltl 2 W<]H111tliJ W.l'l. 2559 

- < .r 
(1.11~1'11~1.1~701'\.llnV11J1fl) 

\J''ll11.11f!Jn17 

lJ"'itin ~'uLii~ uouu1Ravf LLElUil LDu~iLitt~~~ flEJu.i'aLLfl1.ni' ~111'il 

~ "' ~'\.ltl 2 W<]H111tliJ W.l'l. 2559 
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2.2 

2.2.1 

uNm..lfiuGim'l"~1""""~aJ 
111 '!i' n n1 'iLL a :: m GIN a • 

L ii<mnnif~~uu th:"l11"1m 1 u ~u ~~nM1U1\1~1UEJ\11ah ~ u~1 £J~~: 1 'liiimni EJHf1.:~Lm\lnTl"ri a 
' 

~ \lii'1'llli"i'l"!.l"l11 &i 1 'Y1 !J-!.11 L <1 L IJl £J LL<I :~1 n nTifln l!l-1 Y'lU'.h tl"1:"111"11m1 £Jnfa.:~ ~~: ii H1 wh !.IL U n1'l"~ G1 ~U h 
LL<1:fum1u"Jia ~<~ G~ <~ EJG~~ULLHG~\Im1!.1'iG~m1\11<1 1 uL4a\1~1\l 'l "11 !.1~\I~'Yinti'l"=lEJ"l!U~'lj!.l"l!U ~"1~fu 'ii.:~ 
L ~UT\17 1 'liiim:mum'l"~ HUUHU u '1. 'li"l1!.1"11UL 'li1mii H1 u 11 !.1 h Lm\lm'l" <ff, LL~"'::EJ::ri a uri EJHf1\l "1:: EJ: . ' 
riarl1\l ~uii.:~'l":EJ:~hL Uum1 LG~EJiimEJULLm~G~~\Iii' 

~ 

1) LLC·l'UU~U~n1'l"~1Utl\lfl!.l L~ £J1llUn1'l"LH'i!.iHf1\lfi11!.1L"Ji1hnu'lj!.l"l1U LL!I:LL U1'YI1\I~ 
'Wib£J\11Uf<i~U~El\IL"Ji1!.11L-..im'l"HUUHUU ~::~a.:~iimwhLiiUn1'l"LUU~1~ULL"'n riEJU<l\1~'1\~ 

~ . 
L YimG~1EJ!.InT:irim1'fl\ILm\lm'l" 

2) ti'l"::L~u"Ji EJ!.i<l'll11 H1'l" ti7::"111"11UU1\1~1u 1 u ~u ~ ET.:~13.i L 'li1l~ L VIG~I.J<l LL<l::m1!.1';h Ltlu ~~::~ EJ\1 . ' 
~fl!m1m.:~m'l"ii' m'l"~Lm.:~m'l"~:\1'1 !.11'l"tl mli1 !.lllU"l1!.1"11U 1~ mh\1 ET.:~l'iu -;i1Ltlua tl1.:~ ti.:~~ . ' 
~::~EJ\IL-..i"J1!.1"11Uiim1 !.i~nii ~1Wh!.ILLI1: L-..im1 !.11111\1 1. L .i1'1J El\1Lfl1\ln1'l" "Ji El !.1 <1 'YinLL~!.I!.I 

, 'IJ 'IJ , 'I 

~ ::~ a.:~1~fum"'li1 EJ'YI EJ G~L-..i"l1!.1"11UL 'li1L ~ EJ tlwli'G~ L ~u~ n:fi\1 
' 

3) ti"':L~UN<lm::'Yiu~ am"'~hti"'::!.I\I~Uu1u m111\lri EJ ~\lii'1'llL u 'YI::L<l LG~ mu w1::u'iL 1m ~1.:~ 
~1ntr.:~ 1-5 nL!IL!.IGl'l" ~El\liinT'l'IIGliEJ\IL U'YI:L!I ~\l'li1L-..i'G~:n EJUVl\lm:~1£J"'Un1UtlG1fJ1 h 

. ' ' 
U'iL 1m ,Xu 'ti1L-..iiiMam::'YIU~El"l111U"':!.I\IlJ'iL1rulm1'Lfl EJ\1 ~\ILGI £Jn1"1"1Un1U~U ~'ti1iiu 
LG~ !JGl'l"\1 LLa:'ti11-..i'm!I.J~ G~'YI1\Itl"'::!.l\l"l11 £J tr,u'iL 1m ,Xu!1Gl<l\l H~'\J:1~fu I.Jam::'Yiu1~LLri • 

tl J' ~ .I !'I tJ ' ~ '1 J' .1.1' v • tJ tJ "1111 'l":!.I\IWUU1U'll\1Lu'U"l111 'l":!.l\1\1'1'1\mf!j '1\Y'l'U'YIU !lnMru::m"''YI1 "1::!.1\I'IIEI\1"1111 'l":!.l\1 

n~!.lttLU'Un1'l"'li1ti'l":!.I\IU'iL1m'lf1EJtr\l LLti\IG11!.1n1"11"1iLfl~El\li:iEJEJtl1\ln-i1\l ') EIElnLUU 2 n~!.l 
' ' 

e n~!.I~1'JiEJ1U<IEJ£J"J1itG1~1\I ') L"J!U El1U!IEIEJ!l\l El1'1\<11lEJUEl1U~!.IVIjjn Vl'lEl El1UOIEJ£J 
' ' . 

Vliin LL!I:EJ1U!IEJEJti!I1~\IL1EJn~El~1\l ') Gl1!.1"11i'iG1'111l\IUil1VIin~,)u1~ "1111U"'::!.I\I 

n~!.lttLnEJU~\IVI!.IG1~::'ti1ti'l":!.I\IU'iL1mLnil"l11EJtr\l (13.iLnu 5 nL!IL!.IGI'l" ~1nti.:~) 

~~'!!D ... ,,, ............ . aAe ................ ~ ........................ "d.~-:.. .. ~ ....... . 
(\11UH!Jiln LLW.11U) 

~.i~m7hqj 
1J;,;'nn71\ILf'11U·IJ1L~LIJiU (thtl11fi~1'1U) ~1Tlil 

~ " ' 1\11'1 2 Wt]~111f\IJ W.fl. 2559 

(\11•1'1nfiltt' l'lliiwn~f~tt') 
' ' 

~i1141tynt1 

u7,;-VI li'1.Ui1'il ~LD'W\.\1iiiHIIf mnui' Lih~~Li\[1~..:1 fiD\l.'JJaLL'iiU"f1' ~1fifl 
• 

~ " 1\11'1 2 Wt]~111AIJ W.l'l. 2559 
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• I ~ A .j ~ ~~ "• I ~ '" d ~ '1 J' .j 
"'llaJ'll'llu'l":aJ~ LL\'I:m1 L 'l"tl'll 'Yl~: L~'l"m-Hm'l":'YllJ aJ u'l":m rn 1 ,218 Tl11 L 111 'II '11~ 111 1'1 v 11 v 'II Vi 'II 'YI 
' ~ 

o o • " .I J' .1.1 .I o • I L J' .1 .. ~ !'I 
1l1 LTltl~:'ll: LL\'1:111 L1l m 'YIV'l1 11'1'1\L 'l"il u1:aJ~~1TIVi'll 'Yl11'11 ') 'YllJ1'Yl1 u'l":lJ~ 'II Vi 'II 'YllJ'IIil !JlJ1TI LL\'I:lJ1 L u'll 

~ L ~ ' ~ ~ .f ..1 " '" .I J' ~ "o ~ ~ • ~.1 
m~m11 'II 1:!1:11''11 ') L 'YI1'11 'II 'Yl~'IIL'IIil~~1n':!l~m1lJI1'1aJ1'l"!l'llti~L 'l"tlu'l":aJ~Vi'lllJ1'11aJ~1n~ LlJI1'1lJ1'l"!l Lu 

r'htl1:lJ~ 1 m:tJ:1nG~1~ 

4) tl'l":L?i'll'll t~~m'l"l1'ru L iv~u ~"r'hnu 1~ tJ~ LL'II1'Yi mt~ii1'llli'l"1lJ'll1 ~uuun ~1n h~ LLtJnn1'll~ 
~ . 

ehL1ltl~:'ll: ~'llii~'ll1!JLL~'II1'YltJ-lJ1LiiL1iitJ D1L1lili1':L~1 'l":!J:'YI1~ 88.5 nhLaJm ~tl~th'll 

~'"~ 3 miaJhuii ~11 ' . 
J' .I A • I A'f • I ~ ' At 

• Vi'II'Yl~'IILiln'll'll 'l":!J:'Yl1~u'l":lJ1rn 21.5 TIL\'ILlJm u1:nt11JmtJ '1!1~LL1n 11 n \'ILlJ~'l" 

~1n h~LLvnn1'llii~m~'VI\'11~'1'\lJ1 m\'1':!1 43 hL ':!1~ ei1 Ln11~:u: "111~~ Htl~ u~L 1rn 

lii11Jl'lmn D1L1lilff:Lm 3.5 ntmlJm LLG1:"111~~11'1lJ 1J~nrnlii11J\'IfhUn'll1lJ D1L1111 

ff:Lm 7 nL\'ILlJm ~'11~~1'111'VIqjLU'II~'II~Ln1Ymm'l"aJ L"Jl'll ~'111 11'1'11tl1~Vi111 

~~iia .................. ~ ..................... . 
(1-11VW!Jiln ~Vi~11U) 

iJ'iflm7Lml) 
ll1HI'll'l111-l<fll'lV-IJ1L~L~V (lh:LI'lf!ll'lV) 1hn<1 

- ~ ' 11-11'1 2 Vit]lol-111fl!J VUI. 2559 

~ ~ ~-(~ 
a~'lfa ....................................................................................... . 

~i1U1tynTt 

U~ti'tl ~'\LLi)~ UEIU'U1~Rfi' UEl'Uiif L£i'U~L\tti~~ f\BUCJ1'RUfilU.,.f -;i1fi'\il - . . 
W18~~11-11WI'\1-11 - ~ 11-11'1 2 Vit]l:t111fl!J Vi. fl. 2559 
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L 11 n lfl1L!:-I £J LL Y-riLLOI ~n11i ~ 11111:1.1 11 mf~m1th~ lfl '11~1 'IILL01~'Ji11 :1.1 LL!:-1'11 TlUV\'U 1 £J~1 '11111 £J'II11n 
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(5) ~1uatlmmiivn LLfl::t;-ummunT'lLL'Ii~iuiivn uamnnlt u'iM''Yl m1utf 1m.J - mLflLiiiEJ'l el1';J 
' ' 

HUlJ HU u tm~nTl"~u 'l uam 'I-IUEJ';J1n~n L'i11'li1~ ~u ~vhnn111 LL~'l L ~ u ·;h iit11:: t EJ'l!u~ EJ'l!l.l'l!ULLfl::L llu 
' ' 

7) Lvlahi'l1l.l'l1Uiim1l.l~uh1~·:hu1M''Yl nnmf 1'Y1EJ- mLflLiiiEJ'l ';J::tllj~<111l.ll.l1mm1fl<tl 
' ~flm::'YllJ~~ LL'l<tl ~ al.l LLfl::'l!l.l'l!U ~M'Ii1 L Hua11 L ~um,-1 'li u1M''Yl '1 1 'li iruru1tl'l"::'111 fll.lrllJ ' . . 

'l!l.l'l!U ~ a1iEJu7L •rn1n ~L~ EJ~'i{ u ~tm~m1 tl1::m., L';J<11U1"i"l.lrn1 u5u ~';J::tllju~ <1113.1 
• 
l.l1<11'l"n1'l"~1~ ') m.h~Lfli~flf<11 L vlati'l":: LEJ'l1ui'll.lrlW111l~'l!l.l'l1ULL~::L-;hna~ tm~m1L<11EJ1 'li 

' ..r ~ ' ~tl.¥ 
fi1El1Jflfll.ILUEJ'I-\1<ti~<;JEJ L U 

' 
• 'li a ~mJ<11~ri1'1-1U<11 li'l wn EJ~1Um1ti1::Liiu~~m::'Y11J~~LL'l<11~Ell.l <fi~1'll.lii~'lia ~mT<11 • • 

~Lfl1~n1'l"';J::~ El~Ulj~L 'li~n113.11<;1'l"~1U ~11'11nTl"fi1'1-1U<11 1ll.l1<;11n111J1"i"L 'Y11 

~flm::'YllJ mmm1~<11ml.lm'l';JHEJlJ~~m::'YllJ LL~::mmm'l"'l1<11L'l!EJ~1~ ') ~' 

1 .I ~ 1 ~ ~-' ~ ~ • ' .I ' .I '1 < e U EJ1J1 EJ'Y1L';J1"JIEJ~ m~m'l" L<11u1::n1r1 L'lLL~'l<;JEJH1l!Tl"tl.L'l!U L11l~n11LL1J~~flu1:: LEJ'l!U 

';J1n L m~nTl" 1 'li rl lJ'l!l.l'l!U 1 W!U"lltl~n El~'YlU ~~ U 1 H~ fll.l • • • 
• 'li ari1'1-1U<11 LLfl::n ~ mrn'li'L~a~m1'11<11 L '11 EJL umtii.Lii<11 m1mtiEJ"1-11 EJ ~a 'lll.l'l!u5u 

L iia~m-;nnm"i"~1LiiU~1U"ll1l~ tm~m1 

';J1nLLU'l~<11<il~mh• ~~ Lllu ~m"lla~ LL~utllj~m1~1ui~fll.l ofi~t11::n au~1 EJ (1) LL~ULH1l.l Hf1~ 
m1l.l L 'Ji1 hrllJ'lll.l'l!U (2) LL~Ufl<;J~flm::'YllJ~ Eln1"i"'thtl'l"::l.l~'i{UU1U {3) LL~ULLnL"liUty'l-11L ~ EJ'lrllJn1'l"LaEJ 

'i{u ~'YhfiULLfl::Uty'l-11 L~tl~m1l.l ~~li"i"13.1 1 Un1"i"'ii1 mh'l!<tiL '11 EJ {4) LL~Un1"i"ii ff'lll i'll.l 1 Un11iJ El~rlULLfl::fl<;J 
au1i.rl EJ LL~:: (5) LL~um1i <11~~na~'Y1U ~~mi~fll.l"i"'ll.l...f~m'l" 1 'li iruru1 ti'l"::'l11fll.l L Vi a1 'li'L fi<11m1l.I3Tu h , , ........ 
..... ..,:, ..¥ 
nlJ'l!l.l'l!UEJ~"JIU 

' 
LL~utllju1i m1~1ui~ fll.l <1113.1 mau LL u 1m13.1 ~ <11 <il~n <111 L 111-13.11 mm1~1 ui~ fll.l ~ u'iM''Yl m1 u If 

1 'Y1 EJ - mLmliiEJ'l ~1L Uum,-1~La~ L<11 EJm~ LL~ilru'l-11~ Lfi<11iJum~a ci1~ Llluilru'l-11 Lfiun11m1l.lflJ~<11'111llJ . . 
"JIEl~lJ'iM'Yl 'l L Un11LLrlUnJ'I-I1 ~fimn~~ 1~L HUElLL U 'l'Y11~~1J'iM'Yl 'l •::~ a~ L HUEl'lJEJfum"i"HUlJ HU U ';J1n 

• • • 
mbEJ~1Uf1l~ ..~ m1m'li1 h fl<11m1l.l1<11nn~'lfl LLfl::'l'hL'Ii'Lfi<11m1l.IL ~aiialumb EJ~1U"ll1l~f1l 

~ ~ 

('111mn1iln LWl~~1iJ) 

~i"~m711'1qj 
u'tlf'n nn'll<fhm-IJ1L~L~v (1.h••n011nv) ~1n" 

. " ' ~'11'11 2 Vll]],t111fli.J ?1.01. 2559 

UNITED ANALYST AND ENGINEER!NG 
CONSULTANT COMPANY LIM1ffD 

~ ~ 9£'~~-< ~SoV-~~"J!a .............. ~~:.:.: ........................................................... . 

~"lhtnrynTI 

u1ti'YI ~'\U~tll LLEl'"'U.1RH.,j' UEJulif tf),.~~Vt1EJ~..1 flDUcffiuL~'U.tf -;hrlfl 

22/177 
. " ~'11'11 2 Wl]lm1fliJ ?1.01. 2559 

----------·----~-------------- -- -- . - ____ ._ ... 



L 

L 
L 

L 
L 

L 
L 
L 
L 
L 

L 
L 

L 
L 

L 

L 
L 
L 
L 
L 

2.2.2 
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2.2.3 

" 

• L yj ElL 'l~\iiiim111a.Ji:l mi'u 1~'VI11~"113J'l1Un1J1J'1~Y1'1L Un1111~ LL(:.!Ui'la.JnUL yj EJiJEJ~nu 
' 

LLfl~UnL 'liU tu'V\1 i1 fl1l ii'il Un11~~U1"113J"JJU1l !.h~ t~ VU 1 UEJU 1 fl il . ' 

I I I tot 
'll'l\1 n D"U mn'l"i1\l 

1 l L i1Yl1J ~\l1"1ia.J"liu ~u1'VIT"IEJ~rfmtlnmEJ~If•u "ri EJ~flu L vlu=fLL'il~ LLfl:rhm1a.J L i1 h Lrhnnu 
~ ' ' 

LL(:.Ium"irlm,-f,, 'irrnT"in ullf1~ ufl~(:.lflm~r~u~EJ1'il Liiiiil'unu"Jia.J"Jiu 1mJ'VI1~Elri~LL u• 
' 

2) Lll'1a.Jilf1~m1a.JL i1 hLLri"lla.J"liU LLfl~~lluh Lii!Jtl1~"111ia.J~ufL :n~,-n L vlm Yia.JnTn'l!Juih 
• \1 • \J 

11!Jfl~LEi!Jii1m~m,- L'Jiu iEJa.Jfl.;i1uY-~~~~1u iEJa.Jflfl'l1a.JtlflEJi!Jl!J Ltlu.;iu Lii!Jn11iiitl1~"1ia.J 
' ' ' 

n1"i~illJElfiitJ1~"111ia.J~Uf n11LL'iln LlJtJibLLI'JU ~lJ 'im.J"ri'El~flu 
' 

3) 1 '!Km11lU1J llU uii-;Jm1a.J~h~ ') 'liEl~"lia.J"liU'VI~El'VI'U'l !J~1U 1 u ~u ~i113Jfl11a.JL 'V13J1~1la.J 
' ' 

4) iii'l'!Kihi1'VIU1~a.J1fl"l1Uia.J~uf Lfl!Ja.JLV!JU"lia.J"liu Lvlullf1~m1a.J~ULfl!J LLfl~LtJujjm Lii!J . ' 
Liliifui 1la.Jfl'li111l11 imRumm~ LLfl~fuYl'~m1a.J~iiL ~u L Yl 1l 'l 'IKLiiilm1m i1 h5u~~ EJnu 
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5) 'VI1n Lm~m1i:inTntl~ !JULLUI:l~11 !Jfl:Lii !Ji!Lfl'l'~n11 .;i'EJ~i:im,-~mi1LLfl~U1~LjjU(:.Ifln1~YilJ~ 
El1'il L fi il ~ 1l ~~ LL'liiG\' Ela.J LLfl:"lia.J"JJU LLfl~li 1 LllUEl (:.lfln11~mn 3J1 il1n11iJ El~n ULLfl~LLn"t 'll LLfl~ 

' 
3J1 il1n11~ il il1lJ il'"i'l'il ll1l1J (:.Ill m~YilJ ~~ LL 'lilfl Ela.J L i"JJlJ"JJU '[<;j'f1Jm11J i'J1U~lt1"JilJ"JJU 'VI~!l 

' ' ' 
'Jia~m~~h~ ') L'Jiu n11ii!tl1~"1ia.JLim1a.Jf uufiitl1~"111ia.J~uf L~!J~i113Jil1!J'll!l~"lilJ"JiU 

' . ' 
Ltlu.;iu 
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3) u'l":tn1-1~11-1.nu EJ~tlm'l"unmEJ~ ofl'l-l YJ EJ~tl'IIL '\.1 'VfiU'I L Vl EJ'>I1'l"Eln1'l"~~ f,l~m:mJ '\.lfi'H\1 Ylm'l" 

1i EJ <1'f1~ i:lm ,-fi ~'ll'l1~ m~ L 'Ji1-aan t1 u,. ~a tJ LL~ :l.l'l":'ln i!J'!ffwlfl. 'li'll !J'l!'\.1 m1 u LL(:,I'I-Im'l" 
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natln~ 

4) ll'l":<1'1'1-1~1'\.lnU'>I1.b tJ~1 u ~ L fl rn'Ji a~rf~mtJi'~LL~:L an'l!'\.111 ci1~'ii m iia~ LL~:<1'J1 Ltl!J EJ L yj EJ 

tln~m1!J i!J'!ff,. :IT'D',.~ LL~ :1-11 LL u, m~ Lm1 'JJ il ty">~Th !Jnu 

5) i~ 1 'lii:l'lia~m~fa~L~tJ'\.IUty'>I1~Ln~ii,.'il1n 1m~m,. .1~ mrl ai:lm'!i'a~ L1tJ'\.I 1m~m'l"'il:~ a~ 
'ii1L ii'l-lm'l"'li'l m '>1~1llL~:LLn1'JJUru'>\1 L~ Eltl'\.li'i LL~::i:Jm'l"LL-;i'~ f,l~n1'l"'ii1L il'\.lfiTl" L'li'Ma~ L1EJ'\.I 

v • 

6) ll~u~m!Jmmm,-iJa~n'I-ILL~:LLn1'JJ(:,i~m:YJu LL~:mmm"!~~m!J~'l"'l'ilHEJUf,il:lm:YJu 

if~ LL'l ~ i:\' 1l !J mh~ L fli~ tl~~ 

7) 'l'lim'l"HUUH'II '\.ln'ilm"'!J'ii1~ ') 'JJ El~'l!!J'l!'\.1 1-1'1EJ1-1-.i 1 EJ~1'\.IL 'II i{u~m !Jt111!JL '>I!J1:H!J 
' ' 

1) -;)~ c;f~ t;~'IIEf !J1i:l'l!'I-IH!J'Iffuftm~m'l"L yj Eltl E1 EJ~ EJUfi1m!J ~uYl~m1 !J~~ L 'li'\.1 fi1fEJ~ L1tJ'\.ILLI:l: 

'Ji EJ LH'\.IEJ LL '\.1:: 'l"1!JrY~m"' 'l 'lim1 !Ji'LLI:l:l.l'l":'ll1 i!J'!ffufl uL1a~ Lfl mnum1'ii1 L ii. '\.1~1,. "!::uuri EJ • 
R~ri1'1lLLiill"'::'ll1'Jl'\.l LU'\.I'l"::EJ:: ') t~ mh'\.1~1l'ii1~ ') vr~ 1 'll"!::~u'tla~fl'\.ILLI:l::"!::~U'Jf1~ 

2) i~u1m"' 1 ml'fwrf tn EJ~"!~ L yj1lt11l tl~EJUfi1m!J'JiEJH~Htl'JJ1l~U'l"::'l!1'Jf'\.l L~ EJU1~YI~U ~~'J!EJU 

(ll1~Hlli1n u ~~11i1) 

\ii~m71'1'1qj 

... ::. ............ ..r.J 
'JJ1 m YJ~'>I !J ~ LLI:l'l '\.11m m !J'Il a H~ tltJ'il1n Vl,. YJ !J1 ~au a an 111m ~'Yl1 ~ 

'Yl~t'YltJ~1'\.I'>IEJm::'il1EJ'Jh1'>1 ' ~ ""a ~ !J'lf'\.l'lui{u~tm~m,. 

UNITED ANALYST AND ENGINEERING 
CONSULTANT 

" ~ ~- ~(J>/1. 1\'~'l!D .................•............•......•.••........•......•............................... 

\i'll1U1lJJm7 
u't~11 11~uw111~-imat"ii~ (lh•LI1fl111~) hi'~ 11~~, ~~tuil91 Lun.u.~1'a«il tL£Ju.t1 LD-u~Lltvi-3 flD'"-E'~LlVI\Ul -;i1ri'lil 

- _, ' 
1"<!\1 2 ~fll!llnAlJ ~.fl. 2559 

- _, 
1"<!\1 2 ~fll!llnAlJ ~.fl. 2559 
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3) ililL-.i'ii c;ifufl'~m1~~1il L ~ULLOl~"JJ !JH~i!J'll!l~U1~"1!1"1!U 'l 11. U'VI3JD1U LLI1~1il !lm'hm~'JJ !l~ 
~ ~ 

ti1~"1!1"1!UmEJ1 u 2 1u Llil EJiilEilJTl1m~~~lil1~'ltl !T~ ~rn~ LLI1~'1-i1T11mlJ~~ni:iTlmlilEilJ • 
a !l n !l1n11'1'Ym1YJ EJm~•1 m ~m LL ~~ tl,-~ L Yll'l'l Yl mhu 'VI !Jm~•1 EJ'Ih1'V11l D'1 u L Yl a1-.i"ll~"l!u 1 u . ~ . 
~u~1m~m,-'lc;i1ufl'~~•nu 

4) 4hLilum,-t11nl!f1'VI11m1u"ll~"l!u ~U1"1!~"1!u LLI1~!l~ti'm'lmi'!l~~uL"liu !llJiil. ni:i~ NGO 1u " ... , , 
'li'a~~'" ~~ii' c;i!l~ iim'l"ti'l"~"ll1i~~ulfl-.i'YJnni:i~m1umh~~,ii~LLI1::Lillil1am.,-1-.i'L HU!l 

' ' 
"JJa~lilL ~UEI ci1~n1'1~'1J11~ !lci1~U!l EJm1ililm1t11nl!f1'VI11!lYln'VI1lD1UL~EIUI1:: 1 ~-r~ L u ' ~ 

'l"::EJ::Tia.,-fl~ LLI1::U!'I:: 1 ~.r~ 1m::EJ::~'hLitum'l" 

s) hmru~Lnlilm1~L "JJ1 h 'llllil'l"~nu:D'u'l"::wh~ 1m~m'l" LL<l::"ll~"llu u'i~Yl'l c;i!l~ilil'l-.i'i:im,-
' 

tl 
,.! .I' ~ ~ A 'tl T ' ' ~ .I' A 1 ~tl ~ ~~ ~ .. 

1::"1!~L V'IEI"l!LL'ii~'JJ ElL Yl'il'il'l"~ LLn 'l"::"Jl1"1!U Llil ElL 'l"~lil1U Yl~U L V'l !l 'VI 1::"1f1"1fU Llil'l"lJ'Y111lJ'JJ !l~OlYl 
' ~ 

LL '11•1~ LL<l::wf!l ~~•::LLHiil~ 1-.i'L ~ u -h u'i~'Yl '1 ii m1~1'u fllil"ll!llJ LLa::Hu 1•oi am1 ~mn'll a~ 
~ 

""'a o.., ,.,I,J..,...., A~.., 
6) 'illilY11'l"1 !J~1Un111il1 L U Un11Yl Ln !J1'1J El~nlJn111il !JlJ HUEI~~11 ~~lil L 'VI ULL<l::'JJ ElL HU!l LL u::'JJEI~ 

ti1::"1!1"1!U LL!'I::n1'l"LLnL 'lJ iJ El~ n u th).!'V\1~ 4h Lit unTl"'lti LLti1 lil !'I Ellil'il u 'l"1 !J~1 Un11U1::"1! ~n ;;i ~ 
- ' ' 

I I .d .d .... 
lil1~ ') LL<l::LI'J EJLLV'I1Yl1~.,-!JEIU ') lil1 EJ 

7) 1-.itl'i"::"l!1"1!Ui:i~1Wh~L un1'!1il'l"'l'iiH!llJn1'i"~1L itu~1uLm~m1 L Yl!JL-.i'Lnlilm1~L ~mTULL!'I:: 
Hf1~~n EJ 111V'I'JJ El~ n1'i"lil'l"'l'il L 111'l"::1~'1l EI~U'l"::"1!1"1!Uiil1 ~'VI tin'i"ll1n1'i"~tln c;i El~ -;) lil E1 m~ 1-.i 

~ 

m1~fLi'lEJ1"JJEI~nlJn1'l"mlJ~~Iil'l"'l'ilflil~!'l9ll!f L"J!U J1 El1n11'1 LifEJ~ L-.i'LLfi U'l"~"1!1"1!U~.,-uh 
~ ' 

L.,-'i~rn~~uHu uc;i1uatlmclLL<l::fh H-;hu 1-.ii:i~n EJ111V'IL um'l"lil'l"'l'iiH!llJ 
' ' 

8) n'ilm'l"~~OlJU11::lJlJ'JJU~~il11il'l"Li'i !J ~m~'Yi !JLUULL'VI ci~?inl!l-1 c;i1uL Yl~ 1 '"L<l ii LL!'I::nTl"i lilnTl" 

'l"::~lJ~11il12)1U hn Lm~n11~~ LiJUHmu~IJl~i:i~n El111V'IL unTl"LUULL 'VI ;;i~ L 'Yl~ L u hti'JJ El~ 
"l!~"l!u ~~1fu "1!~"1!Um1H1~1'l"tl Htl,-:: LEJ"l!U L "J!u m'l"~~'ll'm1EJu'lin?inl!f1~1~n~1uLL!'I:: 
' ' 
ililn1'l"L-.i'm1~fLLfi ~HU t.~~m~f1i LEin"l!ULL!'I::n;;i ~ti'l"::"J!1"1!U ~HUh L "JJ1L [j EJ~"J!~ LL!'I::\il n1'l" 

'll ... .c. 'I ... 

tl1iu~ n1'l"EilJ'l"~'VIlinHiil'l"¥i1~ ') Lu'l"::EJ::iuLL!'I::!J11LiilEJlJ~!'I1n1'1J1l~lJ'i~Yl'l LL<l::1YJEJ1m "" ~ ' 
... "'1'~· A~'Yl'l fufllil"lf!llJfi1H'·;hEJ 

(\11U!UJiln LL ~~11U) 

~i~nTl1v.q) 

11~~1ilL~~'JJEJ~ti'l"::"Jl1"1!U L~EJL-.iti~~~;:lilL\l;ULLOl:: 
1~n1'1 V'I1EI~'JJmHumm::lil1~ 'J LV'I 'l :u. umm::m 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMP~Y LIMITED 

"' ~ ~- ~~o-t· ~~"lffl ....................................................................................... . 

~"Jhw1ryn17 

1J~lffl11'l1\IW hw->nL~L~V (1.h•L 11fl111V) ~1n~ lJ~lf'YI ij'\U9if! LI.El'U'U1~ffc;j' LLDV.ti1' Lfi"U~LittJ~-.3 fiEl'\.\iJTf!Uil'\.\..i" -;l1f1i1 

- ~ ' 1\111 2 ~I]],~Tn~IJ ~.fl. 2559 -"' 1\111 2 ~l]arnmJ ~.fl. 2559 
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~ ~ .. tl 
~,~~n1~a~ua~~n~n~~~~,~ ~~~~ 

u1,;-'Yl 'Yl11'U.Li 1 'YlEJ - 111LiH'iitJ'i ";J::U'l"::~1'U.rlUn1lJU'l"::lJ~ L~mhum~ti1::11~,)~~1~LLOI::~'U.rJ • 
frflJ'U1U"l"::lJ~D111 'Yl tl~ El'U.l11~ L yj El,)~~"l"1~Utl7::lJ1tu.-;l~'l'h Lm~nTH flm-101~~~H~-fJ1 LL1:1::1l"U.7n~ 

' 
'Yl1Yl tJ1m'Yl1~'Yl::L1:1 1 uu1nmih Lll EJ";J::u:: LLI:'I::eh Lnm 'Y1Yl1 'l"11l~~!i'~ L~'111m1Vl'fl.lu1 !l ~~~m·wtl"l"::lJ~ 

' 
LLOI::n1"l"L Yl1:: Lif tl~ H~-fJ1 L vj ElL fl11 1101 fJ1 ~ 01 ~~ ~ LLOI:: L U 'U n17it~ L tnlJ !l1ii'V'ltl"l":: lJ~ L 'U ~'U ~L \1 t~ ~'U~ !l LU 

" 

• 

• .r~'l'i1Lan~"l"L~mLwi'immtl~u1i~u1ummLii~~u1intJ LL";Jn1li'tl7::'1!1'l!u~a1i£J1u 
lJ1L 1 tu. Ln trL ~ tl~ LL 'U 1 'r'\ !l !i'~n1'lf LLOI ::~ ~'U. h ~11t1 • 

• -;)~tJn EllJ'llJ L IJl~tl fiu~m1L iLLri ~U1'l!lJ'l!'U. LLOI::tl7::'1!1'l!'U.~!i'U. l.J~!l1i tJU1L 1m 
:&.I 'U 'I 'U 

LntrL~ tl~ LL'U 1'1i !l!i'~n1'lf L~ £)-;)~ !JU'l"lJlJOI:: 2 flf~ ') Ol::tl7::lJ1tu. 60-1 00 fl'U. 

• r\ !lu.r~tln am11 L IJl~tl ~u1im'l" m'l"iim7tl7::'1!1 i11Vl'ulfLL1:1::rh~u~1un011 ~mu ~ 
fu ~a.J fl"l"LLOI:: tJn !llnlJ L 'U ~'U ~ L yj !lU1::'1!1'l!'U.~1 m'l"n ~aJfl"l"LLOI::L 'Jhf111 Lm~m'l"1~ 
t~EJ~::mn 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMIT~ 

~~'lla .................................. -~~ " ~ '){'~ ~-~~'1!0 ....................................................................................... . 

(u1mn1\in LLI'I~11il) 

~i'~m7hlqj 

- " ' 1\IY\ 2 l'lt]l<111flll \'I. fl. 2559 

~"lhll.1tyn17 

ui"trn rl'll.~~~ LL8UU1~ft'lif uauif L~h~~hti£J~,) flDU.IJi'flUYIU"fi' ~1fiYI 
v 

- " 1\IY\ 2 l'lt]l<111flll \'I. fl. 2559 
i'IJ78~1i1\11\l ""h 
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u1N''Yl 'Y111utf 1 m1 mLI'lL~tJ 'l ';)~Iii 1l~1h~<nu~1liLLI'ld13Jtln'li'mH1mm1nT~u1'111"1iJ 11~nu1l tJ 

~1 tJ'V'll'l L111u (1lti'V'l"l.) !i1 L1l1l m 3J LL '111 Yi mi~1hn {1i1 L1l1l';l~ll~ !i1 L1l1lll1'11a.i 1l3J !i1 L1l1l'll1~ 1 'II qj !i1 L1l1l 

a~Lm) 1~ tJ m~ L yj1l hiLn~m13J'll1ll1tlJ LLI'l~~ni 11~'ii' 1 um"ltl~~~1ll';l1~ 

3) m7m1';1~"!1 

m~u1N'Yl m1ua 1'YltJ- mLI'lL~tJ'l 'il~'iiu~'ll1lm13J"h3J!iunutl7~'1!1'1!ll 1wvlu~u1itJ1lciLnll' 
~ 

LL'II1 Yi 11 L'ii'LLfi u1n mu1 '"Yi ~'IT 11 UT\IL f1 n m1 tJ Li)u'ii u 1 'liihi1wh 3J 1'" m1m1';1 ~11 L ~Tl'd'~ LL m Yi 111'" 
' 

u'1nm'ii~mh1 1 u "IU1l1a1al1'm'il1nti7~'1!1'1!'11L U'11a.iu1u 3J1ii1'11U1~ 1 um"ILLi~m~~1~ ') ~ 1l1'il';l~ 
~ ~ . 

lt1 1 tl tim1l.J L ~tl'l-11 tJ'll u~Yi 1l Li~ii1 '1! 
~ 

4) n1"1LLi~L'II~ 
' 

~ LL '111Yi1l'ii 1l~LLa~~Hty~mrnl''ii1 tJU1 tJ L~1lli~L '11~11~ WllJl"ltlH~ Ln~ L 'iiu L'ii'J!~L ';Ill LLiil:ii'II3J1 tJ Ll'l'll 

L mi'V'l'li' (L mm) thwi'utl7:'1!1'1!liLLi~m~umiiu mrn~H~Ln~'V'l1Jm13JW~tln~u1nmLL li1Yi1l ~~';l~jj •• 
Li1'11U1~fu 1 mi'V'l'li'~l'l1l~ 24 i'1Ll.J~ 

...... J: ..... ...... 
2.2.3.3 uuun1Wfllihma\lnur~ri!/u1«"AIJJ • 

u1N'Yl m11-1a 1'YltJ- 3J1LI'lL~tl'l ';I~U'l'~Wlll~1liTl1Ji~Wl~Lyj1l,j'~~~LlJllf!tll.~m"I3Jn11n1l~'Ylll • 
w~m i~fll.J L yj 11 L ilu 'II tb t1~1u 'II ~n hm711~m1lum'l'~1 L ii u~1u'lJ 11~n a~ 'Yl'll w-~m'll a.iu1 u ~ LL '"1 Yi 1l . . ~ 

~1u LLI'l~n u~'Yl'll w~u1'11l-iu1ulnll'Lii tJ~ LL u1Yi 1lH~n1'1! m1i~~~n u~'Ylu w-~m i~fll.J tl1:n au'ii1 tJ • • • 

... I.... """ I I 0 I 

ll 'V'l~'\11'113JlJ1 ll 'Yl LL ll 1 'Yl1la~n1'1!(:.11 

(1-l'lVHlJ\in LL'Vl.11lJ) 

~.J~m71li!Ji 

' . 

lJ1H'n nnull' tnv-li1Lm'iiv (th:ml'ltnv) ~1n~ 

~ ~ . 
11-IYI 2 Yl<]l:lll'l~lJ W.Ol. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

"' ,."7'Wcc- 'J(q.__ -A/· 
~·"l!~ ....................................................................................... . 

(U'l.flll1'~1fh~H'fl~f~{) (U'l.lfi1U1f~{ Lfi'V1lJ'll'l) 

~'li'1U1ll!m7 

lJ~'YI ~~ULilil UDU'\.n§K~ tLD'U~ LEi'1-L~Lit£Ji"ll ~DWiflLLiillLlf 1i1Jilil 

~ ~ 
11-IYI 2 Yl<]l:lll'lfllJ Yl.l'l. 2559 
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3) 'lilJ'li\1. hiLL~ Iii ::'VI !.i U1 u·h lJ n 1J mu.::m·n.Jm 'l"n El ~ \'1 \1, ~ ~1'1.1.1 i~ mJ -;) ~ <t~ "flm::nTilJn1M'VI1'l" , ~ .. . 

nEl~\'1 U~illt1.1'VI!.iU1U ~ LLm'Yi m~~!hll~hu" ilul ~ EJ ii m 'VI ru U1 ULLOI:: ~LL \'lU 'VI!.i U1U~~Lil uwm:an 
• " '1.1 ,. .. '1.1 '1.1 

au~. Lilunnl.lm'l"L~EJ~1LL'VI'I-i~ ii ~LL \'lU'lilJ'liU~~fl~ L~am:nn wm:nn 1 u 'VI !.iu1u i1aJ~1 EJ a rh~ • • • 
l!m.J 5 flU flm::m'l"l.ln1'l"'1 ~a~1~1um'l"11J'l"<J~L~EJEJ1J~. 

4) u1~n m1uLf 1nEJ- mLm'liEJ'i aJEJ1JL~una~nuhiLLriflm::nnaJm'l"na~nu'11~miJ~uruil . . ~ 

limm-.r1 uli <J~riu 

5) ;;(~ LW1lJL ~f\Ill::n'l"'l"lJn17ntl~\'lt1.'1 'II El~ LL~Iii::'VI!.iU1U tf-.r::'liaJ11JW~fl11lJ~~ L ~U'lltl~'lilJ'liU 
, '1.1 " " 

L vi EJ'V\1 m1aJ~ a~ m-.r1 um-.r~illm'VI !.iu1u i1aJnu1 u~n 'IYm::'ll <J~n•m'l"'l"lJ W1li1"lmtl-.r:: LEJ'li'!! • 

6) flm::m"laJm"lml~\'lW'l nEJ~1UI'lliln1"l~1L 'il.u~1una~\'lt1.'1 't~u1~n m1uLf 1m.J - mLm'liEJ 
' ' 

'1 L vimt1LWU<J~<Jflm::m'laJm"lihnu~LLiil'1 nntl • • 

2) u1~\'l \'l'l"1Uff 1nEJ- lJ1LiiiL'liEJ'1 LLiil::mll.::m-.raJnTmEl~\'lU~GIU1H~fllJU'l'::W1U~1Ull1J 
' 

-;)~'VIf~ LLOI::'VIU 1 !J~1U 'l'1'1in1'l'~L fi EJ1'Ji' El~ L vi a=ifLL';l~f~fltf'l"::W~~LU;~:: LL t1.1\'l1~n1"l~1 L U U~1U 
' 

3) ti"l::'li1HaJ~uEI.~mimiJ1'VImEJ1wi~·u~ 16 ~11Jiil L'liu 'lilJ'liU 'VI!.iu1u h~L~EJu mwuwmu 
' ' . 

milJ~1~ ') -;i'mh Lfl"l~n1"l/LLI'lUL vi ElLWU1l'll1l11JI'lUW1!1J WUU L~!JL ~;;(~ Lm~m"l1~~ 
' ' ' 

flm::m"laJm-.rna~\'lU'l 'VI~El~u1~n m1uLf 1nEJ - mLm'liv'i 
' 

'liaJ'liU <i11lJ'VI~nm'l"~<ilLEl~ 'Y11L1l~ L<i1EJLW'II<JL~~EJ1EJ1lJL~m11umB1J 5 ti'l"::Liiu 1~LLrl (n) ~1UW'll111~ . . ' 
ElU1aJEJ ('11) ~1Un1"l~n'IY1 (fl) ~1Un1"lft~LW1lJEl1if~ (~) ~1U~1WU1 U"l::L~ru LLiil::~iltffil~Uli".i".ilJllEl~riu 
LLOI:: (';J) ~1U~ 1'l'LL"Jl~'Ji'UnW1LLOI::EJtfmmfim (Gl1'l'1\lfi1) 

l>~ 'i . ~ 
1) i .. ~::J~~n~ ! ,~'1-~';l1'lill1~~liu1m~m'liLL~ LJ. ~ 
2) "llJ\'lUW 'll<i11LUUn1"l<i11lJLm~nT:r/LLI'lU~ UlJ~-~--..J 

i;",;~#.: , ·'}._.,.~ , UNITED ANALYST AND ENGINEERING 
•l•ysia \ii'o'' CONSULTANT COMPANY LIMITED 

.. ~ ~~ 
~~"1!8 ........•..•.•.. .r. ..................................................................... . .. 

~~'lfa ................ . 

(1-nm~lJi!n LLVH11lJ) 

~~\ilm1l11qj 

ti7,;'nnnuft'1n~-lJ~Lm'ii~ (th:Lnf!1n~) ~1n\il 

~ .. ' 
1\1'11 2 Ylt]Htn~lJ Yl.l'l. 2559 

~"lhli11!Jm1 

u1liYl V1lloLfi~ LLEJ'UlL1fiHct\ U.El\\c;\ L~llo~LitEJ~il flEl\.lo~i~U'iiU,f -;)1fi'il • 
~ .. 
1\1'11 2 Ylt]Htn~lJ Yl.fl. 2559 

i'ma~~1\11\IIIU1 
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'1 rmtl 
' 

m-;1 \1 Sru ru11h-::~1 ('IJJfl U~ IJ~% (-;::a ::n ill'l~1.! LL<I ::-;::a ::1;h I i\% n1-;) 
u u ' 

1) th::'ll1 aaJ~U.£1. i EJU ~. LLil::th::'ll1'J!U.lu.LLil::'Yln'ihtJ<I~ LL Wl'Yi m{~fi1'11V'l1~ ~-hu. l~ £J.J~m1 • 
ti-:;::'Jl3J llmiin EJU ~. 1 u. 16 ~1Uil~ L ~ !l1'li EJ" LL<~::.! ~m'l'tl-:i::'ll3J L vi EJti~mnvn1mi'u'Jl3J'llU. 

' ' ' 
~1\b'llaJ'llU.LLa:: m13J NGO 1mi1l,fiu. 1u. 129 m.Ju1u. ~~~!l1'li1l" LvimLll~"L'il~-;hu."lu.tlu.~ 
~ q q ~ 

'iJ:: L i iru nn U-:i::'Jl1~ 3Jrl U'lllJ'J!U. LL<l ::L vi EJU-:i::'Jl1-i3J~U. £1. i 'Yln ~1 £J1U'Yl11U LL<l::L llU.EJ LL U.:: 
... ... 'I , 

~ A ~ 

'JJEJ~~~ VIU. 

2l 1 i i~ muu.~ El'Jl3J'llu. th::m~>~Hityqptl1::'1l1~3J 1 u.m-:;lh::'Jl3J~13Jm::mu.m1h'li 11~ (1 l 

LL<~::~1u.~EJ1'Yl!l tnni'mi' VIU"HEJ~mnu.vfu.~ 11~1"~'ii" 
' 

{U1VLUJitn IIW~'l1U) 

~iilm1l111jj 

11;ll:'n n11u1nn~-1J11m;~ (lh:lnflln~) ~1nil 

1uf12 WC]l>thfllJ VI. fl. 2559 

UNITED ANAlYST AND ENG!NEER!NG 
CONSULTANT COMPANY LIMIYE 

" ~ ~~-~~'liD .................. ~ ................................................................... . 

ej'ihu1tyn17 
u'ili'YI ~hnii~ ~el"U'V.1iiHi LLEJuif Lil'"~Litu~~ fleu'll~u.~nn1 -;i1f1fl 
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GIT>1~\11 

hwV~anm• 1m~m,filim•~ll'uauu1vwnD~nu~~ 2 nfl~nu il'umjJium1lJ~vi7LilJ'llfl~'lnJ'lll4 Vl1lJV~anm>~VILfl~ , , , 'IJ , 

l'i1Lfl.1VJvlifl~lumflu 5 t.h:Liiu ~~d 
v 

0 all'1JHI\UV1~lJ'!j!.h:-;h h~L7VULLR: fl1JVl. 

• Lt~ LmlJm7LL'!i~.UunvnV~,ju1u 1naL~ v~~" Yi1m~m• all'u~u um.Jmrnnvnl i'lllJ'll~< 'IJ , , , 

0 H~LmlJ 1 iWTl'llUli~1111'1 BU1lJ vfiu iJ~ LL1~ 'iJf1J~1fl1V\11Tl71Jti'1U 1vw1J';HYI~ ~:lJB1JTI B~YIU \ ,;' nu 1 1~ L7vu 
' ' LVleL'IIl'utmu1m~m>a1VI1ma1•1uthV~i"uLiln 

' 

• li~Lm~Ja1ii'l'l~1u1n'llu1m7 L'liu m>LLth~tJl'mi1ml!fm 

• 11lJn"ilnTilJ~1utJ7:lJ~ tJ~ fl viV~-i"J'1 h~ufitm~m•~ all'ufll4u 1 V~iiLm~~tJ,.mi"~ L fivlJL VllJL~lJ 1vwtJ1: ~" 
' 

4) vl1Ufi1~U 1 t.h:L 'l'lrn ua:1iatJ1tlJWI>17lJnfl~~U ~!l'1J ~U U~1Ui Vln"ilOTilJn11U7:n1 VI htJ1:L 'l'l rnua:LYI f!ma 
' 

~1~ ~ L'liU L'l!l'1J~Un17U'Ji~~1U'I'l7:tllJnf n1W7:n1VIUnL'll1'll'l1LHV~ m7iVIU7:n1VIm:m 1u1Uaflvm:m 

nT~ri £1 N'Tl-3 LLfl:\l'lm:'liall LL 'll'llfl1 «-u. mn uua:::mnu ~ Wultyn1~ t..h:::~ fl1 H'irf dju tilu 

5) ii'1uiivn L'l,ru~um1u'li~.Uuiivn ua:~tJmrnnvn 

~ ... ... ...... ... ... 1 "' .. • 1 ~ . ... ... ..1 Uflfi\l10U 1J11!ffl YI71U~ LYIV -IJ1LaL'IfV~ fl1~L'IU1J~I\U fl7~n11BU~ YIUflnLV\Ufl\l1fi fl7~n11VI~na11'll1~VIU Y1 

ua:~Llu~~y\'J!lJ'llutie~m• 

{U1VL'IlJi!n U'l'l~11U) 

\]'iV~m71V~qj 

1J1HYI Yl"i1ULnYIV-mLaL-iiV {U1:LYif!lYIV) ~1nVI 

-.. . 1\<YI 2 'l'lt]l:l111~lJ 'l'l.fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY 

"' ~ }{'<e- ~~' a~'llfl ................ t( ............•.••..••...............•.....................••••••••..... 

{U1~t'!Tii"l'lll" h~L'!nai"VJl!) 
' ' 

\Jm~<1'!!m' 
U~~YI u\'l.l.Lfifl UElUU1ifffl LLntUf Lfi'U.~LitU~-.1 f\BU"Jl~mliiU,.;' -;l1fifl 

v 

1ufi 2 'l'ltJl:l111~lJ VI. fl. 2559 
31/177 

....:===--===---=:..:::::::==.....;·-----



L 

L 
L 
( 

[ 

L 
L 
L 
L 
L 

L 
L 
L 
L 

L 

L 
L 
( 

L 
L 

_L 
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L vi !l 1 'liLi'Jum'l"!'huT"U. 'l1m1ri m1'f1~ LLil~m'l"~1L 'it"U.m'l" 1m~nwr\mt~n1'l!li'l"'l"3J'I51~ 'hw -
m Lil L;rrv ";J~Li'Ju1tl mh~ hi·M.,. t1n ~ !l~'i113JVIti'n'i'l51nTl' iim13J'il'l"~VIun'ii !lm'l"U!l~n'll.LLil~il'il ~ilm~'YllJ • 
i~LL1<iiti'EJmLil~'iiElnTW!l3Jf1J'll!l~R~fi3J u1N'Yl 'Yl'l'1'U.~ 1'Yl!J - 3J1LiiL;rr!J (ti'l"~L'Ylfi1'YltJ) ·;hn<ii ~~'JJ!lL'Ii 

R'runntl'l"~'l51fi3Jnutl'l":"l!1"l!'U.~!l1itJu1L1ruLmiL~tJ~ tm~m'l" L<iiVLuvn: 1 uu1nrutl'l":mru 500 L3Jm 
• • • 

';11nLL"U.Trimt~n1'l! ~~'iia1t1U 

1 l m1~1 Lit "U.m'l" tm~m'l"';J:m:'l'hmv MlJ1 m3)1"U.i~ LL 'l<iiti' !l3J~~u~~u 1 im3JnlJV13J11J LL<~: 1Lt 

h 'ii !ln11il 'il m1tlm tf !l"U.'ii !l fl runTI'li~ LL 1 'il ti !l3J L<iil.l iim:mum1~ 'il 'i113J m1';1 il'!llJ LLil: 
' .... 5' ..,:, .... ' ~ 

1 L m1:VI fl ffill1 W il'~ LL 1 'il il !l3J !l tl1~ i1'3J1 L i1'3J 1l 
' 

' ' 'l.lo A ""' 5' A 11.1 • "" "' 
fl ffi~fi113JfiTm'l511!.1illn11W';J11ffi1'l'1 tl~1'U.n111 Lfl'l'1:VI ~ ilfi'l"~'YllJ il'~ LL 1'il il !l3Jfi !l'U.L 'l'3J 'il 'U • • 
ri !lil'f1~ tm~m1 LL<~~';J:tilj u~m3J LL~1!.tllju~m,.~11!.i~ LL 1<iili !l3J~ Li'JuL~ all. 1 'llL "U. m1 

W';J11ffi1L 'lim13JL ~ "U."l!ElU'ii El11 tJ~11!.n11~mn ~<~m~'Ylui~LL1 <iiti' !l3J ~~n !111 !l El1~ m'i~flf<il 
t'ilvu1N''Yl'i ';J:i<ii'l'hLi'J,.L!l3Ji1'3Jmm LLt1:'1tnLt~th L 'U.1il"l"tiuuum1Y11 'Yl!J 1 'liLLnVIu 1 [J~1'U. LL<~: . ' 

3) L umrnLfi 'ilf1113JLlftJVI1 !JL'il ') 'ii 1l'I53J'I5'U..J''U.L i:la~3J1';J1fin11~1 L 'it"U.~1'U. Lm~m'l' Li1'1l El~ 
' 

tm~m11iuv a3J~';J:'J5'il Hfi1 LlftJVI1 tJ,f"U. 'l LLt1~ 1 "U.mrn ~u1N''Yl'i 1a.i il'1m'i't1'15<ii Hfi1 LlfvVI1 tJ 

~ L n'iliJ"U. V11!l U~ 1a.i i1'13J1'l't1 LL!it 'JJUtyV11 LL 'loi~ f1113J L lftJVI1 tl,f u1~ 'U.'l": tJ:L 1 i11.J' mf1!. 1J1N'Yl 'i 

V"U.IJ!l3J~';J~~~m1~1 L 'ilu tm~m111!.Lt11!. ,f wJT1 m11';J"U.n11m13J Llf!JV111J,f u ') ';1~1~1um1 
Lm"'l '1J 1 'li mi1~ 

' 

" ~ 9£'.- If'~' ~~-n'El ....... ....................................................... ··············· .......... . 
- < ..r (WWi'Tl\l'lWl\1 mmmfl) 

~"lhu1rynTt 

u1~YI ~lllo~-ilcn LI.EnU~1flNiif LI.El"t.L'if LEiU.~L\ttJ~~ flOU.IJf~LLfllLli" -;i1rlfl 

- ~ . 
'lWYI 2 VU]Htntlll VUl. 2559 - ~ 'l\U1 2 VU]Htntli.J VU'I. 2559 
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"l"::EJ:: ') 

_, 'l .l .J ~ ~ ~~ 'l ~ ~ .J • Q y .J " 
5) u'l"::'Jf1'Jf'll. 'll."Jl:W'lf'll. m n EJ1'll El~'il:: ~mu El'tt!J1 ~ 'VI L 'll1 L tJ tJ :IJ'Jf:Wn1'l"~1 L u 'll.l~'l"~m'l" L:IJ El :IJnT'i 

fB.J'll B L limn tJ ti'nwru!ln N'l" rf.,;i ~~ 'li'1 LEi EJ:JJ'lf:IJ'il::'ii EJ~u fiu"1i ~1 lln!J'l"::Lu EJuofi~u~fl'u 1 'li"l u 

1m~nTi 

6) u1,;'Yl'1 'il::~~~'l"'l"L~uhiLlJ'Il.nEJ.J'Yl'll.vl~'ll.1H.J~:IJ J.J-;::nEJu'ii1EJ (n) n1l~'Yl'll.vl~'ll.1'V13JU1'1l.~ 
' ' . 

Lm1'Ylmt~ii1'1!~1u LL~:: ('ll) nEJ~'Ylu vr~u1'V13JU1'1l. 'lmi'L~ EJ~LL u1'Yl mt~n1'll 1~EJ!:i-l~nu-;::~"~ 
' . ' 

L Vi ElL i't 'll.n1 "l"~UU ~'ll. 'U. fi'il n 'l"'l":IJ L Vi 1l vl ~ 'll.1 ~ nt111 wil"i ~ LL ~:: L Vi El vl ~ 'll.1 n'il n H:IJ 
' ' ·' y "l .ol .. ' - ~ ~ _, " 

~If1'l"ntu'l":: ~EJ'Jftlb'll.L'l"!I.J'll!l~ m1~nw1 m'l"~.JL~1:1JEJ1·nw ~fl1WElti1:1Jtl m~t11 u'l"::Lwru. 
' 

~~:U-l~uiJn:w LL~::nvn 1~EJ'liii"l~m'l"~~m'l" rhnu mL~ nEJ.J'Yl'll. ~1:1J~'l"::uH'lu . ' ' 
"LLI'-ItiUfj u1im1'ii1'U. ~~ LL 1 ~ tf El :IJ" 

7) u1,;'Yl'1 'il::~I!'U~tl tiLL~::H.J Ltn:IJif'l"n'ilm tJ 'l wnEJ~~'Il. L "liu n1'l"~~'VI1~vln'l1El~ll':U fiirn.J1tl L~tl , , ~ ~ 

'il::Vl'il1''int1~vln~i:imlLLt111 'll.'rl!l.J~'U.ri El'll. mm'tm'l"LL~::-r~n&imh~ ') n'il:: Hu1m'l"'l1El.J . ' 
'l'iEJ~~tl ~1:1J11m~~1~ tl!ln'il1m::13Ji:ih~u~ hlt1tlnT'ii1-J.J1ti'Ylm::~u 'il::u'i::m~'li 

' 
m1u 1~ EJ~1rltl 'l u 'l'i EJ.J~tl LL!:l::'il::Vl'il1'int1fu ll'~i:inihh m1 u 'l'i EJ.J~'Il.LU'Il.N1 'iiuLL ·m H.JL~1:1J • • 
'l i ll'i:injjN1 L m 'l u 'l'iEJ~~ui:i1EJm ~'l'i1-J1'1l. t~ EJL i'Yluiiinw1 'l 'll.~'ll1"i'lf1~'Yl1~ 1m~m'i'ii El~m-; . . ' 
LL~ ::m'i L i 'Yl tl if -;d3J t:.~nvltl L i :IJ1 'l'i1"1 'll.rl U m,;'Yl '1 Lri El'il um 'l"iiinN1 LLtf1 ' . 

B) u1,;'Yl '1 'il::~~ ~'l"'l".JUU'l":::IJ1 ntL Vi El~UU~tl 'll.n1'l"i~'VI11 ~~ ElUmru LL!:l::W1'VItl:: L Ylm vl:w 
' ' ' 

l'fn EJ111WLLiii::L~1tJ:IJfl11:1JWf1l :IJ'll!l.J'VI'Ib EJ.J1t111i1-J ') L 'll.n1'l"'l"EJ.JflJm'l"iJ El~rl'll.LL~::LLn""l 'll 

f.llilm::'Ylm1nm'l"Ln~Ellrn L 'VI~LL~::EJlrnntJ !luL iiEJ.J:IJ1'il1n 1m.Jm'l" 
' ' ' 

9) u1,;'Yl'1 'il::1l.ia1-J W.'l".U. nT'iUL~'l"L~EJ:IJLL~.Ju'l"::L'Yl~1'YlEJ w.~. 2521 :IJ1~'l"1 34 Lvl<Ju'i::m~ 
L'li~ULmL~tl:IJ LL~::1l.ie11-J W.'l.U n1'iL&iuL1EJLtl'ltl'll.l.i'11'YlEJ W.~. 2456 :IJ1~'l1 209 111~11 

.ol .':1 ~ ·' .J .. .. .. 21 0 LL1ii:::IJ1 m1 211 L W ElYi !1-J'i!l .J'Jf11 u'i:::IJ~'Yl'Yl!l ~ ~:IJ ElL 'i"El 'VI'i1lL n1 ~:IJ El 'VI 'iEl~1nLL 'VI El1'1l. 

'VI1m~~El.J~lJH~lJ'1 L tiU'tL 1ntLL t11'Yimt~fi1'1! ll'll.L i:iEJ~:IJ1'il1nm'l'l'i1U'l:::IJ.JUn&i LL!'I::'il::'Jf~L 'JfEJ 

10) 

d 
~~'llD................. .. ......... __ ;,., "' ~ W.r...~o./" ~~'llD .................... .tr ................................................................. . 

(U1V1'1lliln ~W~11U) 

\J'~~m71l'll!i 
u;a1111nutfll'lv-"'1~m;lv (ll~~~l'lflll'lv) ~1n~ 

-"' ' 1WI'l 2 Wl]l>tn~ll W.fl. 2559 

ijill41tyn11 

l.illf''YI ~'1-l~iilll UEl\4\niiwlif ~LD'Uifl LEi\L~LittJ~-.1 flEl'U'lf~LLVI\4,{ lii1flV1 

- "' 11U'l 2 Wl]l>tn~IJ W.l'l. 2559 
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lllil~!l1.rrn~'Y11VW1n1'Y11~'Yl~ llil 1 'U.lJ1l1nt~1llltl'ii~'U.~ Lllil~~1111 Ell 'Yl'Vl1 11 mf~ a~ I lf13Jn1'l' 
' 

~~u111 il!l'1VIm13Jtl'l'~3J~ lllil~n11L 'Vl1::Lif tJ~iii·ht1 1 ~ 111 vi 3J3Jiil~1~1il ~~ii Lllil::L tlum1 • • 
' ~ 5 tJ ~ .¥ .JL ~.1. 4 ' ~tJ 

!f~I1.'1'!3J1J1·n'Vl 1~3J~ 1\l.'Vl'U.'Yl VI!J~!J'U.il1l L 

11) mmfl113JL*!JV11 [J~ Lii il'il1fin1'l'~1l'il'U.~1'U. u1~'Yl 'i i:iu tmh !.Jn1'!~1 L il 'U.~1 'U 1 '!iiU'U. ~Uii13J 
n!J'l'~Li'l tJu lllil~'llmr~fi'u~VI,.i'l tJ~1u 11'1lm1~1~ 'l n1VI'U.iilr 1111nm1~11 Uu~1u'JJ a~ 
tm~m1 ~3-1 1tlu~tlmlJu ttJm tJ'I'I1a'llmr~fi'u 111'1a'llaiinlil~rln1111Ui1 u1~'Yl'i 1iu~1u1lii'll1lll 

I ..... ...; ... ..r ~ 
i11l m13J 1 !ftJV\1 tJ'Yl L n ii'JJU '11~111 lJil 

12) u1~'Yl 'l 'ii::.Jii·rh tl1~nuiltJu~ ~lil~ 3 1 'linutl1::'1l1'1!U ~a !l1 uu111 m1miL~ tJ~ L ~ m tlu ' . vtJ v ~ tJ .... ,... .J ""'.J' 
111 liln 1~nu m~mum13J lil1lil11 tJLLiil~m13JII.'IEJVI1 EJ'Y11l1'il.'ii~Lnil'll'U. 

irunntl1::'1!1~ lJmJu d 'il~i:i ~lilu~ fi'u 'l"li<i!lil1l <il ~tl'ilui'ulf<il1l1 EJ tm~m1 L<il tJu1~'Yl 'i 'il~li<i! Ltl u 
" ... 'I 'I 

11 mu LtJ1J1 EJ LLiil~'l~tlfjmi 1 ~a11111m~m11.'113J11n~1L ii.um'!L ~EJ~~mtl1~L 'Yl~~tl~~ lllil~V~ I.'IU1l~m13J 
~ EJ~m1111:1 ~ !T~tl·dtJ'l!ui.'I'JJ 1,.; nu'lllJ'llu ~~ !l !l1~ &~ iiu 

' . 
~ . 

2,2.4 
"'I ""0 A 

'YI'IliYIVI1l 'WU n1"i 

1 'U.a'l 'U.'JJ !l~n111 tn3JI.'Ii'1~ m13J I 'll1 hnll'lllJ'll'U. LL1:1~n11ii H'l'U. ·b 3J 1 'U.n11U El~fl'U.IIi:1~1:1<il Elll~ il tJ • • 
<ili:1!l<il'ii'U.n1'l' 1 i iruru1tl1~'1!1~3Jflll'll3J'll'U. ~u ~~1 L ilum'!'il::mau~i:13J'Yln111 3Ju1u 111:1::1 u 'Yin ~1u1:1~ 11m 

.,... 'I 'I 'I 'U " 

'Yiaa~fi1'li'Y11<il~1u li1u1u 129 1113-iu1u (1113-iu1uh1'~jj 500 llJmli1u1u 46 1113-iu1u 111:1~1113-iu1u 
'U 'U 'U 'U 

1milfi tJ~ a3 'l'\lJu1u) EJ !l1~hn<i113J tl1~'1l1'1l'U.~Ruh~, ~tl1.'113JT'lntll.'l<il~m13JL v;u ~tl !T~~mfm1:1'1!u • • 
HlJ~uttm~m'l'~~ 

1 ua1um11LnL 'Jluru11111~ mnu ~1:1m::'Y1u ~ EJm1r'htl1~lJ~~uu1 u ~u ~~1L il um'!'il::mEJu ~ l:llJ 
• • 

'Yln~1ul:11miL~ EJ~Im 1'YiEJa~ii1'll~i:i~u ~~<i!'Y1::11:1 ~~llli~1lli:1'U1't1u ~11Ji:1<il~~'J!u ~11Ji:11.'1~n alJ ~1L11 EJ'il~ • 

'Yi!la~n1'li 

a~n1'li 'il:: 

~·~8 .................. ~ ............. "' ... "' ................ .. 

(141VHlJitn ~Vl.11U) 

~i~m1l1'1tjj 

mHI'II'I1114Rli'IV·l.J1L~Loiiv (th:LI'II'IhV) ~1rl~ 

. . ' 
1\41'1 2 Vll]H111fUJ Vl.fl. 2559 

~'li1141l!Jn11 
u'itil1 ellLLiifl Ufl'UlL1~Hvl UD\l.lil' LBu.~~ibJ'.:J flD'WiRLLVI'Uli' -;)111Yl 

• • 1\41'1 2 Vll]H111tl!J Vl.l'l. 2559 
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2.2.5 "l":m:::n<n~htit'll.nT'i 

~1L UunT"i"mh~~mi'i<J~ ~~1m:::v:::n<Jurim.-fl~ "l":::v:::rimrrN LL<~:::"l":::v:::~1Liium"l"~<~<J~ 1m~m-:r 
"i"'llJ 40 il 1~!.lf1Tni3J'ii1L ii.um-,mh~lXmJ 6 L~<JunEJuti3JnmTI1~ 

2.2.6 

2.2.1 ~u1h:::mrn. 1 ~ht;-;hu 

1) ~utl-:r:::mruwrll"lULL~UL~13J ~f1~fi113J L 'li'1L\llllJ'l53J'l5U -;J:::Li'Jufi1L 'Ji'-;h tJ~Lii~iJu<J th~~ 11 L i'(!l~ 
' 

~~LL~"l":::tJ:::nEJun<J~f1~ -:r:::tJ:::nEJ~f1~ li"l":::mru 2,ooo.ooo mYJ LL!1:::"l":::v:::~1LilunTl" 
tl-:r:::3J1ru 2,ooo,ooo mYl~<Ju 

2) ~utl"l":::lJ1ru!.h~fuLL~um,-!1~~!1m:::YJu~EJm-:r"l'hti,-:::3J~l4'uu1u tl-:r:::nEJU~'ltJ 2 Lhu. ~11iu 
"i"::ll::ritJlfTI.,J ~lJU"l"::mruthu 1 ~ ru-;J:::Li'Ju.fi1L 'Ji'·;h tJ 1 u.m"l"i~tl-:r:::'l53J LLil:::fl1'l5~L 'l5tJ tl-:r:::m ru 

v • 

20,000,000 1J1"11 LL!'l::: l U'l"::ll::fi1L uunn ~lJ U"l":::3J1 ruth\\ 1 ~ tjj";J::: Lll Ufl1 H-;h tJlu n1"l" 

~,Xu~uuii-;JnTI3J~1Uti-:r:::lJ~ti-:r:::mru 1,000,000 lJTYI~!lU ~~~!l~!l1!.1Lm~m-:r 40 iJ ~~Lllu 
' ' 

Lhu ~ U!ln L ~ UtJ-;J1n~ ~~ t -i1. u n <J~Ylu vifll m ~~ fllJ 
' 

3) ~lJ U"l"::: 3J1 rui.h~ JlJ LL~ULLn1 ':!1 iJ UJ~1 L ~ !.1 1Tl lJ n1 "i"L a tJi4' '1\ ~ihfi '1\LLil :::iJru ~1 tiEl~ fi113J tJ &i lf!"l"lJ 
v v • 

1 unw;h tJfl1'l5~ L 'l5tJ ft1u 1 ~ tjj-;J::: L~'1tJ 3J t ith ~ fufi1-:r11U ~YlifLL!1:::f11:fEJ~ &i u. ~ L ii~iluEJ th~ 
~mi'i11~ 1u-:r:::tJ:::nEJun<~~fl~ LL!1:::"i":::tJ:::n<Jfff1~ t11:::mru 2oo,ooo,ooo mYl 

4) ~lJU"l":::m ru!.h~fu LL~Um"l"ilff1Wf13J L um1i:J 1l~Tl'I\LLOI:::!1~ EJU'1i.fi tJ -;J:::LUUfl1L 'Ji'-;h tJfiL ii~iJu • , ·- 1 ,,.~.,.., 1.¥..1~ 'jj 
LU"l":::!J:::~1LU'I\n1"l" ~tJLu'l\fi1";J~HnEilJ"l"lJ WViUYl fl"l"~Ol::: 30,000 1J1Yl "l"'llJ 60,000 1J1Y1~1l 

ft1ufi1 L'Ji'-;!1 v~u ') L "liufi1i~"Yi1 LEJn~,.L~ tJLLY·d fi1 L~1tJ3Jm13JWfEJmL<~:::li"l":::~u~1U -;J:::mi 
~ 

1u~utl-:r:::mrutl-:r:::,j1iJ~13Jtln&i':!l!l~ 1m~m"l" 

~~~8 ................. ~~ ............... .. 
(\11mn1iln LLW~11tl) 

.r.-.,m~1~ni . . 

- " ' 1\IY! 2 Wtjl:l111tl3J W.fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

"' ~ W!k ~.r-v-· ~~"lie ....................................................................................... . 

~'lhu.1rynT~ 

Ui"~'YI ~''I·Uiifl LL£1U.\.41a«lfi LlEJ'I.lifl ~5u.~Litu~"ll fiElU.'lf~LL'ii1Uf -;hJllil 

- " 1\1>1 2 Wt]l:l111fll.J W.fl. 2559 
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• lt111111J n f.)~ \'l'U w-~ '1-11111 ~ U1 "~ LL'It 'l 'Yi El ~~ n1 'lHh 'It 1 1-IL rl' f.)~~ 1-1 L rl fl111 ~U1W;J ~off~ flt\1.:: 
• • v 

n-rnmTru111111nEJ~\'lUL~LLil'l Li1'11fl~ tm~m1'11::i~f;j'':i':iL~"U.L'Ii111~U1'1til:: 1 oo ooo lJ1\'l • v • 

~flu 1'llJLU"U.Lh 4.6 ii'11-llJ1mifllJ LLil::ti11JL'~!J;]"U.Lrlmi1'1Jfl~ tm~m1ih1E.1M'II1n 
m~'i'\1L ii"U.nTmi\'•1. "U.lJ 2546 1~ EJW'\111m1m1!J L 111!J1::f;j':u~mrf~111rt~ 

• lt1111fun El~\'1 'It W~ 1-11111 ~U1 'It 'ln ilL~ EJ~ LL 1-1 1'Yi fl ~~n1'11 L i1'1J El~ 1m~m1i ~ f;j'11'L~'It • v 

5,400,000 lJ1\'l~ElU mwl'uL'li'1nfl~\'l'lt 
' 

BJ ~utl'l'::!J1m~ L~ £J'lnum1'ii1 L ii"U.mn ~ fl 1.1X iruru1tl1::'1!1fi:Unu'l!:u'l!u '11::Lllmi11'li-;\1 £J 1 "U.m':i . . ' 
i~tl':i::'l!!JLLil::~1'1tti1::'1!1H!JWU:if ti1::!J1ru. 1,500,000 1J1\'l L'U1::£J::riflHf1~ LLil:: 500,000 • 
1J1\'l~ all 1 'lt1::£J::'ii1L ii"U.m':i 

1 wr::£J::ri a"U.rimrl1~LLil::1::£J::riarn~ 1'l!J LU"U.L~'It 224,88o,ooo 1J1\'l LLil:: 'l "U.'l'::£J::'ii1 L ii"U.m':i ':i'l!J 

LU'U.L~l-1 13,560,000 1J1\'l~f.JU 

2.2.8 m-:;!.1-:;::tih-u.m 

1) u11J''Yl 'Ylnutf L'YlE.I- !J1LilL1liE.1'1 ':i1E.I~1U~ilm1'ii1Lii'lt~1um:uLL~.mt1Bu1im1~11-IH~fi!J ~a 

flm::m-:;:um1ihn u~LL!:l '1 'Yln L?if.lu 1111n'Y"llJ11il L 111 ~m1m"l~~H::l1 a uii~m1:uun'Y"lifl ~'ll fl~ 

2) 

v ' • 

nT!'ii1L ii"U.~1Um!JLL~'U.~~mh'l flnl.::m-:;:unTH'hnlJ~ LLil'i 'II::LLi~ L'liL i1'1Jf.J~ 1m~nTl'l11n1':i • 
LLn1'1JtiflJti1~rJU fi • 

• ilLL~'It~1'1t~i'~L'\11-I Hl!JTHltiDlliiL~ 

• m1il~'l"U.i'l!J'llfl~'l!!J'l!U 1 u rm.ffu~f.l'lt'll a~m1'ii1L ii"U.n11 

(141VHaJiln U>'l~11U) 

~li'~m1l111li 

• • 

EJ - !J1 Lil L1JiE.I'1 tt1LH'Itfl':i1 E.1~11-l~iln11'ii1 L ii 'lt~11-lm !JLL~utiBu1i~11-1~1'1t 

'"''~-''uu 'u"·"~'"'""'""'Ln~i\'a!Jm1u 'Yln 3 L~flu 1wl"::EJ::riflHn~ LLil:: 'Yln 6 

[2It]J~ ' 
UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

" ~ J-6~~· R~'l!a ....................................................................................... . 
• •t ... a.o ... ... ... .¥ 

{141~f111191\4 'l!~ffi1R19114) (141~611\41191\4 LnV1lJ1fl) 

~"ll1141l!Jn11 
lJWI'l >11114W'lnv-mLRL1iiv (th:Lnfllnv) ~,,;~ lJ'i~'YI U,"U~ilil LLEI~'U1i«tif LLEI'U'if LEiu~Lilui\1 flEIUIJS~U.CiJWti' ~1t1'Gl • 

. ~ . 
1\41'1 2 Vli]l:t111fllJ Vl.fl. 2559 - "' 1\4>1 2 Vli)l:t111flal Vl.fl. 2559 
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.. ~ ~~ "' "' 2.3 LLNt.hJ !JU Iii n1 'llil1 t.l.~ nt.fl1YI tl1 n1 A'Ll<l t L<-1 thl 

2.3.1 "l'linm'lU<ItL"I'IIiiN<I • 
n'ilfi11lJnTl"fimrf1~'lltl~ Lm~nTl" lh~naml1!.1 n11tliiri{u~ n11'JJ~LU~1111l'1~\.IL~mh;nwnn 

• Q 

LLil~11~rimt~ri1'11 ~1Ufi mn1~ El1m'l'fn'UfllJ LLil~~1U~~wf~yj mt~ri1'liLLfl~EJtlmm El1'il"th 1 >i'Ln~nTl"W~ • • • 
m~'ii1EJ'llEJ~~uil~aEJ~ ..r~d-n'ilm'l"lJrimrf1~~1111l'1~1u'il~1'1i'l'~!.l~nil1LVitH 5 L~Du 1ri1Ju uan'il1nd • 
'il1nmntm'il~u~t~mau 'V'lU111u~u~~mnl:imnutl1~naum1LYitJ~ 1 LLvl~ mi&i~nu~u~lm~m1 

~ 

.:!:! ~ ... fJ' ,.( 0 A - """ ..r I ""'"~ A .... 0 ~ I 

fl!l 1~'1Y'V'l1!U'Ji!.l '1!~~1LUUmJn111U'll1l'JJEl~ Ln1Liil~'JJ!.I~1 L'l!Lflil lJ'l"~!.I~L'lil1'Ynn11~~~~~ 8.00-17.00 U. 

L~ EJl:in'iin1'l"lJn11'JJUft~'JJ !l~ Lfi1 Llil~'JJ !.1~~1 !.11fln1~U~LLfl::'l"fl'U1'l"'YJn L 'Ji1-1l1ln ~ il a~..f~-J\.1 ~~ El1'illj • 
f.liln1~'Yl U ~1 \.11 ff!.l~ 'il1nn11rh\.11 nl "l::~ U Lff!.l~~ L n~'il1 n n'iln11lJ'JJ !l~ Lm ~ n11'tJ V~U1L 1 lU ~\.I ~'~fu 
f-l<~m~'Ylutft~aclvl1~'il1n 1m~m">tl'l~lJ1rn 27 LlJm 'V'lU11 f.lllm~'Ylm~~uLa!.l~~1m~EJ~m~~~n~'il1n 

~ 

n'ilm"llJ'JJEJ~ Lfl7~n11l:irhL'YhllU 61.1 Lfl.iftLUilL!l LLil~Lrl!l11lJllUTh~"l1'il1fiLff!.l~ (LAmax) iiThL ri1nu 92.2 

L~.iftLum 1l :ft~ Lrl mm!.IUL'n !.IUnUTi1lJ1~·:;;nm::~u LH!.I~~~ ~fl1 "l\'lJj'l'!J1n11'1tft~n111\\.l~ lrt~iLnu 115 L~.ift 
u ~ ' 

LUilLEl 'V'lU11 iifi1,1iLnuT\1lJ1~'l"3j1\.l~rl111\U~H LLil~Lrlmtl~EJUTi1"l::~ULff!.I~Lu~!.l 8 i'1LlJ~ rn ~\.1~ 
'~fuf-lilm~'Ylu LihTi1Lu~!.l 24 i'1tlJ~ 'V'lU11 .,~~uLatJ~Lu~!.l 24 i'1LlJ~ ~~n~'il1nn'ilm">lJ'llEJ~tm~m'l" 
ljfi1Lri1nU 56.3 L~.iftL'UilL!l Lrlmm!.IULn!.IUllUfi1lJ1~H1U"l::~ULH!.I~Lu~!.l 24 i'1LlJ~ tft~n1VIU~lfla-i 

u 

1nu 7o ~~.iftLumEJ 'V'lu-i1 l:iTi1Lliu,umlJlJ1~1311u~n1111u~H 

Ti11~~u L H!.l~'l"'Un1 u VI .r~ lj n 'il fi11lJn11ri El m1 ~'JJ El~ 1m~ m .. ~ lj ~ El fl \.1~1 u 'lJ 1)~1~ ~'V'l1lil "1f Ef 'V'l Ul1 

i:iT\1 L ri1nu 6.7 L~.iftLUilLEl V'4Ui1 fiTl"::~ULff!.l~'l"Un1UEJ clLuLn rn.n fi1'l"~~'ULH!.I~'l"Un1\.lfl1lJtl'l'~n11'1 
~ 

..,! ..., • .,. ""'.J A , ""'.,. ...lo , .._. 
fllU~n11lJn11~~~11~ilEllJLLVI~"Jf1~ u'UU'Yl 29 ('V'l.l'l. 2550) L"i'El~ m'l'~~UL~!.I~'l'Un1U 'YlnTV\\.I~m"l::~U 

m11umuH'll-iLiiu 10 ~~.iftLuma acl1~,.,ii~1lJ il'il'iluuu1L 1rnf1'JJEJ~ 1m~m'l'~,u~&i~nm~~'V'l1lil"lfEf • 
iin1LL'V'l~fiEJUn1~~~tl7~lJ1tu 2 LlJ~'l VIU1tl'l'~lJ1tu 20 L'l!U&iLlJ~'l' tft~'JiEJlJfl'il1n Environmental 

~ ~ 

Protection Department and Highways Department, Government of the Hong Kong SAR., 2003 'l~U • 
i1 n1 LL 'V'l~ fl!l u n1~111 u 1 tl'l"::lJ1 rn 20 L 'JIU&i LlJ m~1lJTl"fl'Jh !.1 il ~1:: ~ u L H!.l~'il1nii 'iln11lJri 1l ~1'1 ~ 'lJ 1l ~ 

1m~m.,,~tl'l"::lJ1 rn 34 L~.iftLUil LL~Lun111l EJnLLUUrl1LL 'V'l~«uL a !.I~ 'ii::l:itam ~~LH!.I~Lif !.11 LUU'Ji1lJ 

rl1LL'V'l~«\.ILH!.I~'tJ' ~ ~lJ1fll. 10 L~.iftLUfl ~~Ju fi1'l"::~ULH!.I~~il~'~'il1~ Lri1nU 24 L~.iftLUil LrlDtl'l"::LiiU 

n11&i~~~rl1LL'V'l~fl1l\.lm~L ~!l«\.ILH!.I~ ~~ljfi1Lri1ll'U < 0.1 L~.iftLUl'HEl 
• ~ ~ -

'Yl'l"lJ'l"1 ~1 \.1 'Yll'l 

~L\iW:.jUI~· t1 24 i'1tlJ~ 

( LAeq 24 hours) 
...., ..,. .J ...,.UNITED ANALYST ,&NO ENGINEERING ..., .,.. 

(LAmax) 'l::~U L~!.l~ Luil !.In il1~1WI.i!WMN'H6MI>A~.w)n~!il~"l~~U L ~!.I~ 

~·~D ... ,,,,,,,,,,,,,,,~-----------··-··?(~~---~: ..... . ~ 
~O"l!D ..... ,, .......... ,,, 

(1nm~~itn U'>'lO'l1U) (111•1'1rrl'•n! h~~n~i'liiU) • • 
~~~m1hl!i ~"Jhu1tynT~ 

tJ;~n nnlltf1nD-mLm:nD (lh:Lnl'llnD) ~1n~ u1ti'YI !Jl'U.L~il U£l\.L\l.1aft'c;)' U£1\.Lt;}' Lfl\.I.~L\t!J~~ flEIU-itHLilU."Yi' ~1JlGJ • 
111fi 2 '>'l<]1!11hf1~ '>'l.l'l. 2559 - ~ 'l\1"11 2 '>'l<]l!t1l1flaJ '>'l.l'l. 2559 
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·' ~ ~ 0'1 d ' ' d l'l ~ d 1 ~ l'l ~ ."1 ~ .¥ ..~ .. 
Lu!J'l"L'li'U.Ol L'Yli'I'Yl 90 (LAso) !JEJ1~0l!JL'U.11~LuUL'll'l1 7 1'U. L'Vi!J "JfLuU'lJ11~1'1~111'Viu'il~lJ'U.'JI!J~'ViU'Ylflnl!l1 

'VilJ'h ~l'lm'l"m1'il1 OJ'l"~<ilu Lff£1~ 'Yl n <il "Jfiiii fi111i L ii mn 0171!1 u £Jn L iufi11~<ilu L ff£1~ Lu~ £Jn 1'11~1 ULLI'I ~ . ~ 

n!'l1~fiu (LAdn) LLI'I::fi1'l"::<illJLff£1~ LtiafLoil'U.OJL m{~ 90 (LAso) ~~ !T~11iiifi13.110l'l"j1'1l.ll1'>\'ll.Ol 
~ _, ~ 

2.3.2 '"llil!Ju'l"::i'Hlt'l 

2.3.3 

1) 

2) 

3) 

L ~ !J 1'1111n1"l"W~m::'il1 £1'11 !J~ ~U'il1 n n'ilm'l"l.ln1'l"li !J ~11~ 3.1 1'1 ~1'l"LLI'I::1<J L H£1~ L ii 111 ";11 n 
' ' 

t11u '1'111-IU:: <Jtimrn LLI'I::L~i11~~m~1 'li'l um1Ji EJtiTl~ 1111 m.:~ 'Vi1::~mL1'1::~1u 
' . 

' ' A .c:lo- ... A 1 "' 

L 'Vi 111'1111 ~ l'ln'l"::'YllJ 'Yl L n 111'il1n L ~£1~ LLI'I ::nTl""l"lJ n'"l u 'il1 nn• n'l"'l"l.l n11n EJ ~11~ £J1'1l. '1'111-1 u:: 

<JtimrnL~ia~~ m~1 i't um1li <1 ~11~~ ii o\ a~u ~ 1i 11u h'"l L 'llu "lfl.l"lf'll.l111l.I'Yl1~'>~ 1'11~ • • 
1-1m ml'l'll 43 LLI'I::"lfl.l"lfmY1u~l'l11~tla 3.11 u u1u 11 LLI'I::~u ~rilmi'Lfi £J~nu~miimu~l.ln1'11 

' . 
LLI'I::lJ7L'"ltll.~'il:: hMDn1'l"Ji!ltiTl~LLlJlJ HOD 

L ~ 11~1L itum1L 'li'Li:Ju1tl1111l.lti'l"::mfl~rn::m'l"l.lm'l"~~ Ln111tt11l.ILL 'l'i~"lf1&i.:~uu~ 29 (Vi .fl. 

2550) 

4) L ~!J &i11111113.1 111'l"'"l'il ~111J ~l'ln1'l"~1 Lit 'U.n1'l"Ol13.1 3.11 111'l"n1'l"'ll 11~ LL~UtJ :iju&im'l" LLI'I::mlJfll.l 1 'lijj 
n1"l"~1 L ii. 'U.n1'l"l1113.1 LL~U<il~n ~1'1 !J !.h~ iitJ'l"::i'Yl rr111 'Vi 

2.3.3.1 uuuuvmT~flmn1'1YD1n1fif 
' 

1) itm·Ju J11 uu1nrn ~u ~~ iim'l"'ll111Lil111'>1 "1&iu nEJ~1~1111-I'iBn 11~&iu ~'lll11~um LLI1::nu u ~ 
' ' ' tiTl~~udJla L'Ji'lUm'l"Ji11tiTl~ (Haul roads) LU'Jl1~.y\jj~111'Vi111n1f!LL'Ii~ 

2)~1111.'1iii<~tlmrntt1~tt11'l"fl m u1L1rnm~ L'li'1-1mn 'll!l~~u~Jia~n~~~'>~l.l111 LL1'1::~11~i1~ 
' 

~lJ.'l~~"Jfii.111 L 'li ~:: 111111Ji 11 U .y\'il:: 1111n'il1nlJ7L '"l til. ~'U. fin 11 tiTl~ 

~~~~~i'l-'1!11~ mum1-1u:: luu7nrn~ur\r\i:Jm'l"li11~11~ 1 'lii:lm1m 1'113-iLiiu 30 

3.1~ LY1111'1111m"l"~~m::•1!.J'll11~~u ~ ~ 
UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~·'iv .................. ~'"" ..... ..L-··················· " ~ >f...- ~rtA/' 
~O'lfD .•..•.•.....•••••.••......•••••..•..•.........................................•......... 

(\11VI'Illiin LL>'l011U) (\110., nfqnJ hii rmaf.,ll) • • 
~i~m7ll'lqj ~-4'1u1tyn1"S' 

ll'iHYI YI71\ILftYIV-IJ1Lm'iiv (1.h:LYifl1YIV) ~1rl01 ti~H''YI ul\UiJil UfJ'UU1fiHIIi' LLDU.~ LEiU~L\tU~~ flEIU-ifiLLilU.,;' ~1fi!il • 
- ~ ' 1\IYI 2 YlC]),t1l1~1J Yl.•t 2559 - " 1\IYI 2 Ylqam~!.l Yl.fl. 2559 
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_L .. ., 

4)'Hl~L'Ji''JJWlH~riemf1~ ~1HMfunTHJ<JnLL1J1JL~lVIlJ1:HlJrl1JH111VmT'11J'l"1'Yln iiHm~&'\ 
' ' 

ii~lft~ LLH:1!.iurrnmi'1VIU'miiu!1~"11 
' 

5)i'~l~iim'lil~«uvi'u~ L"Jiu c1'1~HlJli1l~1H~VI11l~'lYi1J (Metal Sheet Fence) hu1nrn . ' 
'ln.t'llmru ~1JT;Jrial ~Lii~l'1utrl1liiHlJ~~ 

' ' 
6) ~ LLHfm.nu1L 'lrnri 1lHf1~ L Vl1<1i'm~'i'\l11.1 n11H~fi 1J Hf1~VI11l~'l.l~nVI oiu V11mJuLri 1J1.11JU 

~ ~ ' 
.K .... 0 ....... 

~'l.ltl'l.l UH11i1'i'rn: ~1l~Yl1m1aJH:EJ1~tl'l.l wnu l'l 

7) m'l';J H1l1Jn1'i'U oim111l L it!J';J1n !111.1 ~1VIU:VI'11l1lU mm'ii1~ ') L yj 1l 'l ~aYu h-h 1!.iii~1 u~h 
' 

lJ1n 1 ii UlJ1~'i':ij11.1'JJ 1l~mlJn1'l''JJUH~m~ un Llf1:mu~ lJm'i'llola u1at ittJ ~' u'iif~ 
LVIlJ1:HlJ L"Ji'l.l ~1J~~~1l~Lrla1!.ili~11.1 

~ " ~ 2.3.3.2 IIUUiJfln'J";fi'JUI<tY" 

~~~a ................. ~ 
(141UHIJi!n Ufl~11U) 

\J'•~m~ll'lqj 
u7H'fl flnl4tnflu-IJ1Lm'iiu ('-h•Lflfl1flu) ~1nfl 

-.I • 
114fl 2 fl'l],t1l1fliJ fl. fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIM/ fED 

d ??wv ~.._,-~ 
a~"lla ................ / ..................................................................... . 

(141~fl11i'fl\C l"llii Hnai'flll"j 
' ' 

~i1tntyn17 

ll~~'YI tJl'U.Loi'ltl U.El\4'U.1~h;-c;\' LL£11-1.~ Lih~~Litui~ flEl\.loi'aLLtti\Uf ,)1fitil • 
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"' 

3) i~ ~Tn~ L 'Hn'll a~ii';lm13JnTHi a i;j'1'1~ Lli'iin';lm13J~';]~fi a1 'li'Lii~L (h.J~~~Lu vn~L ·nn 

mm1'mrhlfu 1~v'VI~m~v~m1fiEJ!;j'i'1~1mh~L1L'l1 18.00-06.00 u. 'VI1mhLih.Ya~iinT> 
n 1l rn~ 'l umnnL'l1~fiu ';l:.i'EJ~ LLi~ 1 'li'll'3J'l!'U 1'111l.Jlb~'VIU1EJ!h~lt'1l !1 1 Hi.lm-.1 

' 

1~Wi1~m1wn 

6) n1'VI'U~ 1 'Iii~ Lfl~EJ~liEJ'VI'1mfl~1l~im~ LTI~El'U ~M~1~ ') HI. 'li~1~';)1nl.l1L1ru ~'U ~ Ei 1l'U 1 'V\1 --
~ EJ Lllv~ 1 'II' m n~ i;j'~ L vh~';l~L ilu 1t11.Y L'il v"ll u Yi~m~'ll EJ~ LTI~a~ lia'VI'1a EJ tlmm ~ ii LllEJ~ ~~ 

' ' 
EJEJn';J1nLL m~u ~ Ei EJU 1 'V\1 

7) L WJh~~iin111'1'il i;j'EJl.J '(\ El ff~!hll .J EJ~ Tl1l.JTI3J"l"~~l.J Lll!J~ L 'li'LU'U 1tJ 'i113J 3J1 'i111i1'U 1~~l.J L tlEJ~ 
' a 

L 'liu ~~~~ Exhaust silencers Lilu.Yu LLL'l~n1'VIU'il 'l 'li~'il~~iiaJLL<~~EJtlmm~u ') ~r'h 1'1i'Lii'il 
' 

L tlEJ~~~ 1 n u~h LL 'VIti~~ L 'VI 3J1~i;j'3J 113-J'If~~~ ~~ LLflurfuLll!J~'V\1mh L ilu L'il mu vn:a th~ n~ 
'VI1n .1 1l~~1L Uum11'1'iJ!;j'EJl.JriEJ 'l UL 1011n<~1~fiu 'VI'1EJ1 u 1u 'VIEJ'i111'1!nT> 

' 
8) 'V11niim1fEJ~ L'1EJUL~ E.l1Jll.J1~~l.JLtl!J~';l1n tm~n11 ~El~Y'hn11'i111';l i;j'EJl.JLLL'l~LLn1"1lrl'U fi L 'Jiu 

L'l 'i1~1 'U 1 'U n11Yh~1 'U 'IJ El~ L ~EJ~im L Ul.J1L 1 nl~~mh1 'VI'11l 'VI ~n L~ EJ~n';ln113J~fi !l L '1\'L n'il L tlEJ~ 
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~mmrnt1lumtii. ~ ih1 tJ::tiuLrf !ltll'l~ LULL 'VI ci~J1 f.ll'lm::Ylu ~ m1 ~ilmnYl 'l"1 :uii~m'l" 
' 

Li:luLL 'VII'i~L Yl1~vruf'11a~~~-r~ Li'Ju Yl1'VI::ti') 1 1~ ~1~ 'l 

2) riTI-11.1~ 1 ii:im~fi' ~ LLEJn'll tJ::~L ii ~~1nii~m'l":un <Jaf1~nuii~m'l":u'll !l~~u~11.1<Jam1nnu 
LLI'l::.! ~ L nu L1.1111"1J1.1::~ i'i ~:n~ 1~ tJ'II tJ::~ f(1 :IJ1'l"tl ti 1 n~ u m1 i1. mJM~::-;i1'V\ lb tJ 1 i cYfu ;ff!l 

~ 

1) ,)~ L mmJ111"1J1.1::'l"!l~ fu :IJI'l ~ !l El LL UU LLtJn U'l"~ LllYl 'VI'1!lWib E1~11.1 ~1~fu !ltl tlJ1 ~fu LU n1.J ~ . ' . 
~ ..r ........ 0 .... .... .... ... 1 .¥ ..11 ..... 1 .... ' 
mu 'V\1nYlU11:U'II !l~1n~ mum'l"~~n1'l"'ll !l~ LL'W 111 EJ 1.1 Yltl Yl 'V\ u'l"::a1unu'V\ 1.11 EJ~11.1 

L!ln"JJu ~Mfu !l1.1ru1~ lum'l"'li1 L itum'l"LL r11.1 

(1-11VI'!lliin LLVH11U) 

\Jit~m1l~qj 

' . 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~ ~ 96'k~ fl~"IID ....................................................................................... . 

~"Jh\l.ltyflT'r 

u11In nn'l-ltnnv-li1Lmoiiv (l.h:mf!\nv) ~,,;-., u~~'YI v\u~9itl u.aw"1iia'il umuf Lfl\l.~Litu'i~ ~a1.l-tli'lUfl'l4"r'f 1i1rlfl • 
- ~ . 
11-lfl 2 VUllot111~ll VI. fl. 2559 - ~ 11-lfl 2 Vlt]lot111~ll VI. fl. 2559 
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2.5.5 

u1~'Yl 'Ylnua 1rw - mLm'iiv'l 

2.5.6 ~mh::aJ1m 1 ~>ht,S.i1u 

1) u1~'Yl 'Yl'l"1'11a 1'Yl£J- 3J1LiiiL'iiE.J'l U1LL'fU!l'l"1£1~1'11l'lliln1'i~1Lii.'ll~1\t~13JLLfJ'IIU~~nTl" 

~1'11 'JJ E.J ~LLiil ::'JJ El~ L HE.J a 'll~'i1 E.J ~ El mu.::m'i3JnTHi1 n lJ~ LLiil 'l 'Yl n l ~ ElULU 'l":: £1 ::Ji El tiT-!~ 
~ ' 

2) liu1~'Yl m1ua 1'YlE.J - mLiiiLiilE.J'l 'll1LL'fuanE.J~1'11NiilnTl"~1L ii.-..~,-..~13-lLLNutl~u~m'i 

~1'11'JJ E.J::LLiii::'JJ EJ~ LHE.Ja'll~'i1 v~mhirn~1'11ULE.J1J1 mLiii::LLI'IU~~ LL1~~ EJ3J'Yl'l"11J 'Yln 3 ~~ El'll 

~ 
~·'1!8 ................... .. 

{l41VWIJitn U Vi•11lJ) 

tiiiln17t,_,qi 
u~H'-n -nnl4.fl-nv-mLHL;iv {t.h:t-nfll-nv) ~1n~ 

- ~ ' 1">4'Yl 2 Vit]H111fll.l Vi. fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

' 

~ • - "'-11 A"' /<, A ;tp% )b~-~-
~·'1!8 ....................................................................................... . 

~i1U1tyn17 

u7tfn ~luLiifl un·wunRwlif LLnuil' LDu~Litv~~ flDucUi'lwilwti' 1i1flil 

- ~ 1">4'Yl 2 VU]H111fUI Vi. fl. 2559 
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1. 

2.6 LLN%1.1 iju@i ft1"j"!ih WUL"l fi"Y11\I lJ n 

2.6.1 'VIanm,-ua::t'VIGlNiil • 
1 U 'l"~ lJ ~fi !J!j'f1~ ';) ~ jj n1'l"~ <i1 Jf~ !J1 <il'l"-f <i1 J'f1 'JILL fl ~fi !l d1~ EJ1 f11'l"Tl'l lJ fl !J !J1 <i1 ,--) <i1 fi1 '11 LLfl ~-fi ';) !l <il'l"fl • 

111 EJ 1 u ~u -filj'fi1Ufl1Ufl!Jn1'11LL '1-i~-fi 3 L rhlfu ~~'la.lri !JL 'li'Lii<ilnTl"Ltl~ £JULLUfl~'ll !l~'l"::uuiimt'Y11~1Jn vi"1!l 
' 

"l"lJ n1ULLfl~'ri1fl1 £J LL 'VI o~~li !l u 1l1 ~ [J'JJ !l~ R<i11li !l1 ~ EJ LLfl~'Vi1 ii U!J u1 umL 1 ru ,r"" 
~ ~ 

1 "",-~ £J~~1 L ii um,- 1rl m1 m~~n1'11fln 11'~ a~ M~u 'VI!J<il LLa1 m <il':hi:.Jam~'YllJ'll !l~"Yi !ln1'11'ii B'l"::uu 
~ 

ii.L 11'1'Y11~ un ii UBlJ m n I'.Jfl m::'Ylm1nn1'l"L tl~ EJ ULL tl a~'ll !l~"l"~lJ u iiL 11'1';1 ~mn ..t'11 EJ L Vi £J~ L<il ifu!l th'lu'll m <i1 
~ 

'll 11~m,-1 i~u li1 u 1::wi1~ri EJ!j'f1~ '1'11n'll !llJ L 'll<il'll B~m,-tlfu'VIU1 ~uii~u lin11~'ll11~ m1i1Ju vln';l ~ 1 i 
~ 

n a1u1uifu u1nru li !11';) ii 1'-lam::'Ylu L ii <ilil'uu1~ 'l~LLri lj'fl1iim u mJn1'11 LL'iiu1n ru~~ n li1T;J~ H~u li 
' 

..t'm.1 LLa:: 'laJ iin';lm"l"!Jli i1niin fl1n 1 ml.l m wh';)~'laJ ii ~'-~ am::'Ylu hL~!l~ fl rum '1'1 !l1m I'!Lta~ t ih.1~ i<i11 
' 

lj'1 lJ1"l"fiUflJ ~1 !11 ~ EJ 1l !J'l(;]l UlJ1L 1 n1 'Ji1~ L ~EN 
~ 

LL ""1 "Yi !JR~ n1 '11 lj 'l ~ '1'11 <i1 ~h ""u1 L 1 ru li L lJ ""i ~ fl !J Yl 'llli L lJ ""U11j'!J mrnLL lJ lJ tl ~ lJ fllj (Primary 
~ a ~ 

vegetation) <i'mtru::i~fl!JYl'll<i11lJLtu1"Yi!lLt~ri1'11~'1'1lJ Lllui~~llJYl'Jl'Yl~ £J1llj (Secondary vegetation) ~~ . ~ 

fi L 'VI ii!JB u'laJ !J1n L<il £Jtin ~ «~ fl11Yl'lliin1'l"'Yl <ilLL 'YlU<i11!Jii"l""l"lJ'l!1 ~'JJ 11~ ~"" L!J"i. UR~fl !JYl'll~'Vi1 £JLtl ~~,r"" ~~ 
~ 

'l ... 1.-l ·'' '''l~ ~ -~ ~-~ ~ .. .l !J!J I'.Jfln'i"::'YllJ UL 'l"1l~'JJ 1l~ IJ11j'!JlJ'l"nl 1l £11~ "l"n<i11!J L Wl"~EJ~n!Jij''l"1~ LLfl~'ll<ill'l~ 'Y11JU U';l~<i11l~11111<il'l"n1'l"'Yl 
~ . 

'li<il L ';) ULLfl~f<ilnlJ 1 u!l"" li';) ~~ !l~ 'laJ ~ <ilWU~U 'laj'VI71l"l"lJn1 ui~ fl11Yl'll1 uu1L 1 ru~u L<ilfi'laJ !l u1 UL 'lJ <i1 LL ""1 ' ~ 

Ti!lHn~"Yi!JR~n1'11tt1 L<il £J Lll. '1'11~~"" liu1L 1nl 1naL~ £]~ LL m"Yia.t~ri1'11 

i~ fl!JYl'll1"" ~"" fi1 UL 'lJ <il"ii';)~ii m 1"11~ "Yi !lR~ n1'11tttll ui~ f\11 Yl'll LLlJ lJ 'Y1 ~ [J nlj fi fin !JUJY!i' L 'li1 H 
, 'll 'll , 

ti'l"dEJ'l!U1lUtllm.h~,j1LLa1~~ttu LLaj';l::LUUL'll<il'li111li1'l 'VI"i1lL'll<ilU11j'~1U'l tl<i1111 ';l1nn1'l"~mn Lli'l'llJ 
~ 

Lfl EJ11 LL ""1"Yi !lR~ n1 'lid '1'11 <illi1UL 'li1 'ltl1 UU1 H!JlJ"l"nl1<illi L llu~ ""1 'VI n]tJ,-~n !llJ ~1 £J 'lajl'i ""~"" li iifi1 'Y11~ 
~ ~ 

Ll'f'l"lY~n';l'VI7a'l'l,-,-ru 'laj'VI1 £l1nfi1n .r Hruwwlf 1l u1~ 'l ,-fi m!J mn1~ "Yi EJ.t~ri1'11il'u a !Jm~'Ylunu i~fl !JYl'll 
.u 'U ... , 

L <i1 £J <il'l"~ L UlJ1L 1 ru -fi';l~11,l "Yi !l !l U1~ 'VIii n L ~ EJ ~ LliL~ LL'ii R~ fl!J Yi'll LL lJ lJ 'Y1 ~ £J nljd lj'l!J1'l"fl 'Yl<il LL 'YlUL n <il;J' U 1 'VIli 
' ~ 

(<i1111Ii"l"'l"!J'l!1 ~) 'l~ ~~';)~Lli L tl~ EJULLUfl~';)1n fi LUU1l u L ~ lJ mnun ~11l U1~ L 'llu n1 LUUlJ1L 1 ru fi L lJ UU1 
~ 

~ .. .r d ~ • ~ 'l· '1 .r· .l~ ~ !ct ~ ..l .r .l 'lti ~ ~ 
L H11 <il'JJ1111 HU 'Yl'l"1 £J'JJULL 'Yl"l"n '11~ 'l'llJ L 'VI U!l El'Y11 1.1 U '1'1 U 'Y!Ln fl'l!1 EJ 1'1~ U U L!J !l'I'IU 'Y1 fln'JJ <i11l1ln LLfl1 n 

~ ~ ' 
H1111'l"fiL';)1 .r -)lfll ~ , ~';l1nii~ULHiJ<il'JJ11LLfl~~UHU'Yl'l"1El!lU<i11!Jii'l"'l"lJ'l!1~LulJ1L1ruLnaL~El~ 

~ ~ ~ 

111n!J1£J ,.. "li~~~~·~·L~,.!l~'JJ1l~<il !; 'VItli ii 11~!J1nn11 5 L!J<il"l"if""'lu[z~·IT:\'~1,.ri!lrl1~"Yi!lR~ 

~· ~ "'#. ·~"b~ 
='kysia \\'t'.~' 

(\11U<f1liln LLW~'l1U} 

~~~m~lVIqj 
u11J:''I1 '11~\lwhm-mLm;!u (1.h:L'11fl\'11u) ~1n~ 

~ ~ ' 
'l\1'11 2 Wt]H111fi!.J W.fl. 2559 

UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIM II ED 

~~~D ................... 7.?.~~ ...................... 2r-:: ...... f..~~ ....... . 
(\11~flnf~u h&immf~ll) (\11~ tn'l\l'lf~ll' Lfimmfl) 

' ' 
~'ll1\111Jjn1~ 

u7~Yl £1,'\.I.Lilil LI.ElU'U.1fh,c;i' ~LDUti1' Lih~~L'ittl~._, flEJU':U~UiiiUfl' -;i1fi'fll 
v 

~ ~ 
'l\1'11 2 Wt]H111tl!.J W.fl. 2559 

fu~o~~1\l 'l\1 VIU1 
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fi1'11 L 'Jlu L ~U~ l'l:UmJ U1~11<il <i11!.1Un~i\LtJwV1"1f~l'llJ:fuacl..t1LUL U!J'iL 1Ili.'Ji1 U~~'JJ<J~~~'VIl<ilff~'llil1 • 
LL<;iL iia~•nmtlu '1.!.1'1. 'VI ni~ L 'l'iru L~u 1<il'li1 ti1nnTl'll <il !!1 u'luuan 1 mm 11~~uihi1'1::Liluu"i:: 1u"lfu"l m~a~ 

.. ... 'I 'U 

nTnmfn~~u'llfl~ 
' 

2.6.2 

.J .... A "" A I .... 0 A I I ... 

L 1'l El il<il ~iln"i::'YllJ <i11U UL 1fl'Y11~1Jfi'Yl !l1'1 L n <il'l1fin1"ifi !lff"i1~ LLil::n1"i<il1 L U U n17'11 !l~'Yl El ff~n1'11 

L 'JlU n17'1!::~1~'11 !l~ <il ::n !lUll~ itLL 'VI !1~J1 LLil::~U ~'Jl!J,r11J'iL 1 Ill. 1 n ~Lfl tJ~ LL U 1 'Yi El n1771J n'l'\.ILLil ::'fi1il1 tJ . ' 
LL'VIi1~~EJci!l1itJ'IIEl~~<i11tl1 m'l"i11~<i111<ilmUl'l1::~ff1!.117fl'li.1!.11U'l"::nEluEl1'VI1"iL~ L'llu LLV nu un m"i 

• 
' ,.! I .... .'1 VI .... .... .... .J A ' .... 'I .... ... .J' .d 

"i1Jfi1U<il El'\.lnL '111'1i11 LLil::L 1'l Elil<il~ilm::'YllJ<il El"i::lJlJUL 1flu1 L!J LLlJlJ'Yl<il tl11 !J'YlL 'VIilEl El U1J1~ LfiilLfl U~l'l '\.1 'Y1 ' . . 
L vi at \i ~~fl !.IW'liLLa::~~fl!.l ~<i11 mmm!.l'li1 ~~'l::nmumu 'VI ~~m"iri !l rl1~'Yi alt~ii1'11 Mnm"i • 

'Y1 <il LL 'Yl'\.1 ;iJu<;i'1 <il1 !.1 lr'l'l"!J'Ji1 ~ 

L vj !JL 'VIL~'li !l !.1 a L :n~'i'Yl u1r11 ff<ilf!.l1 ~mnri~m7'Yl <il LL 'Y1 um !.lli7"i!.l'li1 ~'II !l~ ~~ fl !.1 W'liLLil ::~~ fl !.1 ~<il1 • 
,.r..J ..J ..J -.f'l ' -
L U 1'l '\.1 'Y1 <ilil El <il'l UL 1'l El il <il ~ am::'YllJ'Yl !l1'1 Ln <il'JJU U!J '\.11 fl <il <il !J7::1J1JUL'lfl'Y11~1Jfi 

2.6.3 

~ ~ 
~~"1!8................................ .. 

(u1muJiin U"VN11ll) 

~~iln11l~tY 
IJ~~"I1 "11111-lfi" 1"11V-lJ1L~L;jV (lh:L"I11ll"11V) ~1rlln 

- ~ ' 11-1"11 2 "l'il")l>111f1lJ "l'i.ll. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~ ~ i'~-.-~."l.. /' 
~~'!!~ .............................................................. ¥ .. ~ ............. . 

~"Jhu1tynTl 

u7,;'n £J'tut)ifl tLD\.L\.L1;tuf LLm.~til" LDu~LUv~~ flDUIJ!mv;n.nf-;i,Jlfl • 
- ~ 11-1"11 2 "l'il")l>111f11J "l'i.ll. 2559 
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o A 

7::n::~nnmnT:; 

LvlEl~'il'il1lJ'il'l"Tili.'(ElU~~m~'YlU';l1fin1'l"~1Lil\ln1'l"11~'Yi!lfl~f]1'l!LL~~n1'l"~\IYh~UUiiL'll'iff'illth • 
'il'l'l"~'il'i1111'il'l"1';li.'(ElUI.'(tl1\11111AI'Y11~iinl'!i'illthl\IL'JJ'il~1111i1i'il{thL'll1U~'Ji1~- LL'tl~ll'll111 lJ~~ 2 ~f~ 
Ltlun~1'iimUD~ 5 tJ L<iiEJ'l"'lU'l"'lll'liall~'ll!l~i•LLtl'l"m~ii'lmY-~~tl~ru 1imi • • 

m111El'illll.'(llmrn'lla~"llil<ii~uf 1~mi .i1u1u'llii'il m111111n'll'au'l!a~LL'iiL1~"llil<ii LLL1:m'l" 
' . ' 

1) 
~ .I ~ it ,¥ .;,. 

n'l"~';l1EJ'il'l'l!El~u'l":"li1n'l"i.'('il'l \ll'l\I'Yll'lfil!l1 

2) rh~ \l'iln1'l"'Yl 'il LL 'Yl um 11 li'l"'l"l.l"li1 ~'ll a~ i~ ~ 11 im1 u ~ u ~fin l!l1 

3) ~'ilmllm'l"tlL1nVl"ll~~ IJ~uu"inmLL u1'Yi afl.,n1'1! -i1 L';l"iru L~u L'i1~~1a1a.i ~1nVl"11~'1D . ' . 
~u1IY<ii1 u~1a L ';l"iruL~u 1<ii1a.J~ 1 ~tlL1n'Yl'iiLL 'Yl\ILLL1:1iTl"~fnl!l1~u11Y a tlt \ll.'{tnY-II.'(llmrn 

"' '1.1 • '1.1 'IJ 

L'iiEJ~'ilmll'il!iHJ'il'l"~EJ:~1Lilum'l" 40 tJ 

1) ~~.,lfi1'l"DEll.'(f1~LN'h~\IL1~ 1a.lm'l"Ltl~EJ\ILLtlL1.,1~\IYl L'li\1 1t1Yl'l"1\l Lvlatlfu~uYl1tlL'Ji 
1 ufi';)m'l" l<ii 'l Yl EJ1';lria1 ~Lfi'ilm'l"'l"umui~~ 11Vl"11ofr1 LL<i1ofr11in L 'liu 1tll.'(f1~ .,-u11.1 

2) 

~~' •• I ..,. ...;1..,.,¥ .J .¥ ..I ...I !'I '""' A """ 
fiElL1r< 1.'{\11llfiW1 'Y1 "JJY-1\1 'Yll.l1fi Yl\1 'Yl'YlLu\II.'(IJ'iiL1'l!El~I.'(~~IJY-I"li'i1111Ii'l"'l"IJ"li1'il';l:N11.11'l"tl 

' 
'Yl 'il LL 'Yl \1 n ~ ufi \11.11 LLI.I"la.J L ~ jj El\IL ~ 1.1'1f~~ ll'il ti11a.itln'l"Ufi'l \lofr1 LLti1ofr1 Lli1 • 
i.'(f1.,1tl\l \ILLL1 :'Yl1.,1 L~ \IL 'Yi1~-;h LU \1 L Y-l'l"1~'Yl1~ L~\ILLL1~tl \1 \IL U\11.'(1 L ~ 'il 1 \ln1'l"Yi1 L111J 

i~~IJYl"llM 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

' 

~ ~ ~---~a/' 
~~'l!B ....................................................................................... . 

(\11~HIJitn LLW~11i'J) 

~i~m7lllqj ~i1"U'ltyn17 

u~M"11 Yl71\IH\n"·ll1Lm;i" (l.h:Ln>lh") ~1n01 

.......... _ - .. _,,..._, .... ~ ...... ----

1J~H'11 ulu~i]~ LLEl'UU1iiHif LU:nuf LflU.~LiltJ~-.1 fiEI'UsiflU'ilU.n' ~1rifl 
v 
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2.6.4 

2.6.5 

.. C) ' c 

4) i ~ ~~n 1l~'Yl'll 1 '1-inTl"ffUU ff'll 'II 'II U 1 El~1'11 f\-Jh EJ LI1Tl"~1~ LLiil~tl~L.n!J 1 '1-i nTl"'Yl~LL 'Yl'lli~~!J 
' . 

w'l5~1!J1!11!J'l51 ~hii~~u '1.~1\ ~~~u L 'liu maJih 'taT ~1u 'll'li 1 EJ~1UDU fn,;~ a rl'lm\'L~EJ~ 
' ~ 

A' ...; I " I 

'l'l'II'Yl L'l5'11 L'1J~'II1!Jii11'1 

5) i~'II1~U~L YiDi~'l'i1LUUff1UWr]lYmff~fL Yim1m1!JVl'ui'laT ~iim1!J<l1~ru LLiil~ H 
' u 

LUULL 'lloi~m1!Jn 'II'~ 1}~~'11 1~ m..h~ffl'l\~1'11 m~i'l51n11llUWii 1 EJ~l'lllh Ml 'II ~'II~ 
~ 

1) \l!J~nlY1i~~!JW'l5LUU1~EJ~" Ulil~ 2 ~f~iimilD~ 5 tJ ~1!JiTim1\l!Jiiin1Y1~noi11ii~ 
' J ' 

'li'1~~'11 L YiD~nlY1'15il~W11ntLaJLLiil:ff111Wi~~!JW'l5 L vJmti'1EJUL fi EJUn11LtirlEJULLUiil~ 
i~ ~ !JV!'l5~'l~L ii ~~'II L 'II 1~ EJ:fi 1l'll~1 L ;l umi"LLiil~'l": EJ :~1 L ;l 'II n11 

2) mru~iiLLiii~~!J'ill'l5'Yl~EJ1lii (Secondary vegetation) L'li11~LLUiil~~nlY1'11'111~ 10 x 20 
' ~ 

m'l"1~L!J~1 LvlD~nlY1Lm~fff1~ El~~tl1~nEJu (Species composition) LL1il:m1!J!J1n 

UEI EJ (Abundance) 'IIEI~W11m LaJ'II~n~wu 1~ EJn11tllJ11~ LLUiil~'l 'lim:~1 EJL u ~u ~ 
' 

finlY1 L .yj 1l L 'li'LU'I\~1 LL 1'1'11'11 El~ i~~lJ'ill'l5Lii'llii1~ ') L 'Jlu i~~ lJV!'J5LiiULffiJ~ i~ fllJ'ill'J5LiiU 

El1~11~ EJ!l1~UCJEJi~fllJW'l5il~ 1 LLUil~ 

3) ~~ ~1lJflTi"Uiiln'ill'l5fllillJ~UU1L 1 ntLL U1rl El H~Tll'lf 11 L '11ru L~U 1 ~ &i'II'1El '].jj'll1n'ill'l5'11'1El 
~ ' u 

~u 'l.aTm EJ '1-1'1m~1ru L~u 1~ '].jj&; 1 'litlom'Yl~ LL 'YlULLil~li11~fn1Y1~u LlJ'1. 'liml'l Uff111W ... ,. , .. 

..r .o:l 0 .... 

VI 'll1YIIil1 L 'IIIII. n 1 "i 

u1L 1mriE1fff1~ LL u1'Yl EJ tt~ii1'lf ~ <1 EJ~ LL U1rl1l LL1ii~U1L 1m ~u ~ri E1fff1~Elu ') Lii mu w1:~ EJ ~1 uL 'Iii~ 

-LliiL'lfEJ'l 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~~<a a ............................... '·"""""'~- ~ ~ ~-~.v-
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2.6.6 

2.6.7 

1) ~~~1l.J~t11"1.1111VfY11~iiL11"1i~11h LUL'll~-.i'1l.lri1i~1thL"'l1tl~'li1~- LLVI<ll.J"'l1l.J i'J <l~ 2 

flf~ LUUL1!11iimrta~ 5 iJ r~!\'~';11nnTlTimrrmLLt1Ltn";J 

2) 8l.lfimi1i~fll.!Vl'llLllu "l"~EJ~ 'l i'l<~~ 2 flf~ LUUL1<~1iim i'iEJ~ 5 iJ r~i~'il1nm7na~f1~ 
' 

2.6.8 m-:;tl-:;:aihun'l 

d 

1) u1~l'l l'lnui Ll'lEJ- l.l1L<~LlliEJ'l "Lt1L~UEJ"l"1EJ~1"1-1i:·l<ln1"l"~1Liiu~1Uml.!LLc-mtl~u~m"l" 

~1UiiL11"!1'11~Un iiElflnl~n"l""l"l.Jn1"l"fi1nU~LL!I'l l'lnL~!lULU"l"~EJ:nmrrmL<l:: l'ln 3 L~!l"l.l . ' ' 

2) 1-.iu1~l'l m1ui t l'l tJ - l.l1LmllitJ'l "Lt1L~UEJ"l"1 EJ~1U~<~m'l"~1L iiu~1Uml.!Lu:mtl~u~ 

m1~1uiiL 11'!m~un ii !lH1Un~1UU LEJU1 EJLL<l:LL~u~~ LL1~Lt!ll.ll'l"l"1U l'ln 3 L~EJULu 
0 ~ .. 1 0 A 

"l"::EJ::n!l~~ LL<l:: l'ln 6 L~!JU U'i"::EJ::mL'IIUn1'i" 
' 
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u";H\'1 l'ln\l.f hm-mLm'iiv (th:LI'lfl11'1v) 1hn~ 

- ~ ' 1\1\'1 2 WfJHtnfii.J W.fl. 2559 

~i1,...1ryn1• 
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2.7 LL~1.nlfiuGlm-;~,'"~mm"l'l"li1 

2.7.1 Vl!lflflTHLn::L'VIGJ~<l 

• tl1 L (f!J ~ L n 'il;J' u-;n n flll~1ll r\ 11 fff1~ ff1li.L "VI nJ d'J utl 1 L (fEJ ~ L i\ 'il;J' mn n nTHI UL11 fl-U1 L11 fl 
~ ' 

"l!EI~flU~1llri!lfff1~ L'lill tl1LiEJ"il1fln1"l"U"l"::n!llJ!l1"VI1"l" tl1LiEJ"il1fln1"l""li1"l"::d'1~ tl1LiEJ 
................ ~~:: ..... d• ....... .,....r~ 

"il1fl"VI !l~"lb-"1'1 !l~\1'1:1.1 LlJw;m fl1'il11"\I:::Utl"l":U1 nt "11.1 Lff!J Ln'il"l!WYl~"VI :U'i!U"l":::U1nt 3.4 

anu1~rh:uml1u (fl'iltl'lmmtl1 L(fEJ~Ln'ilifufa EJa:: so "l!a~tl1mm J1 Li) tm~m,. • 
n1"VIll'i!L "1-iu'l~rri'u L "VI:U1~'il L'il1EJ:u"l"::uuti1u'iltl1LiEJ ti11 1"il"l"tl LL!l::ff"ll1Lfl~!lll ~ff1:U1"l"fl . ' 
thu'i!tl1Li!J 1"1'11.~m'il"l"!1u ~'il~~1uu1L •m~u~tl~u'1i~1u!J ~1~L Vl EJ~vHJ ti1"1'1fu~~ 
tl ~1.,] !l"il1n ~"1!1 1m~m"l"n1"VIll'i!L "1-iu'l~"YJfu L "VI :U1"i11J"i1 :u 1 "1-i nuL "YI~lJ1 !lll.fl"i"V\1 'ilL "VI til 
"1'1"111 "VI "li 1 !J~1 u ~1~fu DUnn 'il"il1n ff'"lu 11"llm1fu 1tln1~ 'il 11 ~1~r1n'ii~ D1tl ' ~ . 
.... ... . ..r .... 

• "li1Yi~Yhn'il"llll"il1nm"l""YI 'ilff!I1Jn1"l""Yili.LL "!~~ll"ll !I~"Yi!l"llllff~ii1'll~1 EJ"Ii.1 (Hydrostatic Test) 

'il1n m"l""YI 'il H!lu"Yi 11 H~ ri1 'll~"VI 1l'1 ~1 u"\1:: il 1.11 :u1 mtl 1:: m m 6 an u1 ~nL:u m 1'il EJ L i'J u • 
tl1tl1::tl1tl"!1~"il1nLLil!1'il (Demineral Water) ~1!.iilm1~11':Ut1'1"HflilL'il ') !l~Ltl Hl"VIfu 

' tl1~~"VI;r~m-m'i!Hau 1m~m,-1~n1"VIll'il:U1'il"!m"!Li~~-d' 

-h n1"!"YI'il ff111J n11fu LL "!~ ~WJ.IEI~ "Yi Elff~ n1'll~1 EJtl1 (Hydrostatic Test) ~ CJ~~ 'ilL "1-iil 
~ ~ . 

"-'o- GA oiS a "-' ..S <4 I 

111"Jlll::'l"!l~'l"lJ l\1 "YI~"\11flfl1'l"'il1 L llllfl1'l" L Vi 1l'l"11J'l"1 :U LL!l::"YJ1fl1"l"fl"l"!l~ L ~l!l-1 ff'il"VI "l"!l !ll\111 fl"ll !I~ LL "I!~ !l !Inn 11 U 
' ' 

'i111'ilffauflntn1Yl ri11!.i1~'i11:U:u1'il"!1i1llflntm'r'ltl1~~ "il::~a~1tlthu'i11 "1'11~ :uw:i1i1u ~n1"VIll'il"V1"1CJH~ 1 i . "' .. "' 
"VI"Ii 1 !J~1 u ~1~fu au ru1 'il"il1m1"llm'l"fu1tlthu'i!L "1'11~ m m1i1ll ~n1"VIll'il LL~"V11n ilfl mm Vi L i'Ju 11.1 m:u ., ... "' .. 
:IJ1'il'l"1i1llflmm'r'ltl1~~ 'i1::"11.1 1tlil'il"V'l'l":U 1uu1L 1m~u ~ri!lfffl~"lla~ 1m~m'l"L vlaa'ilm"l"w~m::"\11 !J"ll !l~ 1'1u "' . .. .. 

h'l"::EJ::~h L il.um'l""il::ilm"!"l!Uri1 EJ NGL "Y11~"YJ::L atl'l":::U1 ntL~ CJ"U.!l::fl.f~ lum,-tl~mi~1ll111"il il 
L!lmaL~tl~ ~ am"!tluLri au NGL a~"YJ::LOJ u1~m::~ a~n1"VIll'il :IJ1'il'l"n1'l"~ D1t!ii'L'il1EJ:um1:u'r'lfa:uri !lll 

11'1ll~1l1Lvlml1:1J1'il"l"n1n!CJ~LL~ ~ 
UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMH ED 

~ ~ 
~~"l!0 ................................... ..,.,...4.-.............. . ~-· \/'~ , .o~n. .J1J N ,. 

· ~~"l!a ................ L ...................................................... 0!::: ...... . 

(\11VlfiJ\in LWI~11U) 
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v "' ' 2.7.2 'J!nfllJ"'.i::<'I\Jin • 
1) "~mmmtn"'.iLL'li1V.oHJEJ LL<l::m11.l'llv.1 mm<i~J1~L vi:u;lv. 1~m~.wn::m"'.inmrf1~ 1~ EJm"'.i 

' 
'li~LTI~ n1111~Yi111v.u1L1tll';l~~~m~J1<mm::"Ylu'ii11m"'.iL'I'Iil'liEJ~,r1 • • 

2) jJ 11~nv.nTl"El~ ~,.. LL<l::n~'ll11~ L RV. "Y11~n1"'.iL 'VI il'll11~,r1 ';11nn1"'.i~~V'l1 Ll'll!f1 t{~ LL<l::1.Jil !:J 11 EJ • • • 
'ii1~ 'l "~ l V.LL 'VI <i~J1 "~ (:.lt'lm::"Ylm1nm"'.i'l!::tr1~'1'1 1t'1~V.LL<l::m1il~Tfv.~1li11'ii 11 i~t1:ui~-l 
lv.m-111~ 

3) il~ (:.lt'lm::"YlU'ii Elflt\1111V'l LL 'VI ti~J1';11nl.fi:U1llitn"!LL 'li'JV.il El EJ LL<l::tn'l"DV. "YJ1V~ L yj :u;J'v.L V. J1~ 
' ~ . ..r .I A ~tl A T 

L'l'lil'll::mv.V'IV."Y1~1v.~v. mm L v.EJnlJ'"lL1mLm~m1 

4) "~(:.ll'lm::"Ylu'ii EJflmmV-~,r1'1111~ LL 'l'l<i~J1i11~v. ,f v. 'l 11:u-rf~"'.i::uuiiL 1111m~J11 v.mm ~J1lTv. 
' 

J1lTv. 'l'l<i11~V. '1'1111J1lTv. 'lnmEJl\n 'l'lnf1 t 'l'lilil~ 'lt!l V.LL 'l'l<i~J11mtLflEJ~ 

LV."Yl::Lil 

e) ~ ~ ~1 :um1L tl~ EJV.LLLI "~ t1 mmV-~,1'1~ 111';1 Lii ~;] V.';l1nii';lm"'.i:um'"l11~Yi 11 .t~ih'lluv.un (,r1 
' 

flilEJ~) LL<l::LV."Yl::Lil 

2.7.3 

aJ16l"'.ifl1"'.iFI'J JJFiaJ II i'l::i'IFIIJ 1'1 n "'.i::fl JJ 

(:.!Gln'"l::"YlU"Y11~~~ LL 1~tr 11 :u'ii 11'"i::UUitL 11'1flil11~ Ln~';l1nn1'"lU ~Tfv.fl <111~ LL<I::n1'"i'J!::tr1~ ~::n EJV.~V. 
il~Ltfl" EJ~ m'"it'l~(:.lt'lm::"Ylm::aJ~ 'ltl~m'"liJ 11~nv.m1'1!::i1~'1'1 u1 ~,.. LL<l::m'"l~1 Lit v.m'"lil ~Tfv.~1li1'"i 1 v. . ' 

::; ..1 1- v..f 
'"i::EJ::L1il1ti'V.') m~~ LL<l:: 'I'\:U:U1~"'.in1'"i~~V. 

... 
N~"!lD ............................................................. . 

(~1Vfi!Ji1n LL~~~1U) 

\J'~flm71llqj 
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..r ...; 0 .... ..'1 ...... .... ~ ..... A' .... ~ :='! .A' "" ,J.,.,..... ... d: 
3) V'l'U Y1 H'l'VI 7UnTlu11~'ln l!l1 LLI1 :L ~ 11'1.1111\IL 'l!ElL 'VHI~ 'il::~ El~ Lu \1 Vi \ILL 'IJ~ Yl11 ~ \111 EllJ'lElU '1!~ 

' 
~m111'iiEJciw.!mJfmJ01:: 110 'IJEJ~t1~J13.lu~~'lltl1~1mli~H~ 

' ~ ' 
4) mu~11n11LU~ !.J\1 J13JU 'VI ~El~tl'il1n!l1tl V'll'VI\1:: LLI1::mJmru~1-Ji'J. U~1Uri 1lHf1~ t~ £J~~ • • 

1i~1H~~~'li'u 'VI1a1Hma~fuli'13.lu L'llu m~LnULL01::1a~fllli'13.lu (Drip Tray) 1u . ~ ' 
..f.d,"' ::,.J' o ....... VI.Io"" .... , ........... .. 1 
V'lUYin1lH11~ YJ~u n11U11H~~~'lllJ Lun1'il~ 'ii::~El~unu~m11u1::ml'!n'l::YJ'l1~ . . "' 
1l~H1'VIn1111 L~El~ n11ii1~~~~tJlin01hJ1'J!LL~1 V'l.l'l. 2548 
' "'. 

5) ~~ '1. iiivfu~!.l01a~.rl£J 'l1~Li'luvfu~il~~amLI1::iivfuLLil~ H1'VIfll~~~iill1~n.rum-1£J ii • 
u111m::11~a 'llii~'lla~H1'l~m•'il 1111'1f~,1£J11::Lu £J~m111!.l11a~.rl£J~u 'l ~~ Huu . ' ':::1 ... ~ '1...... -..t ...;...;........... ... .... ' ........ 
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110 'IJ1l~fi1111';J1l1'J!U:: 
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~1DIJ11~: '1!~1\1 U'IJ!li:'Yl'Yl1n1"l"'ilD\'11'il1tJ NGL L'IJ11l1JL'l"D 'ilD~IJ 

n1Hl"l"1'il HD1Jhi'LL u\'i1-i1-«1 \ii D L'li'ln1J"l":1J 1J~1J NGL 'lJ D~ L~D 
.r,, ' 1 ..1 A ... 

unmnnu LIJm"l"'il:Humv NGL U'IJ!li:'YlHTll'Vi'Yl:LaiJflaUaiJLL"l"~ • 
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DUL4i''Yl:Lo\'I~D1J'iL1lll;j-«1'iiDI'I~Dtl.i n1"l"H1Jlilv NGL 14\~Unl'l" • • 
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' ~~\'l'l'ilH~'IJal1iN~tlm1a1u'inm'il'11~1J'ihvuu~~1wr1uYi \'11nwu • 

m~' \'1 aLii'il;l'uLtlumiJ1 !liiJ1n 

vwlvllJli1~'1l NGL il!T~fl~fil~n~1u'Yin1ii'IIJ'il rinuil'il:l.hinv'Yin 

wfDIJ\11\iiD'IJD~ NGL naua~hJ1u'Yl:La 'il"l"1'ilHD1J1J'iL11l11'1ltJ'l"D1J 

MBM LLa:u'inm1'1ltJ'l"D1JL~D 11i'LLuh-il1l-iiim'l"f1ha'IJD~ NGL a~ 

[2S}JJ~ 
UNITED ANALYST AND ENGINEER!NG 
CONSULTANT COMPANY LIM I rt:D 

~~'lm ................................. -~c-: ... S/>m' x"-~ ~~'l!D ................ t':. .................................................................... . 

(t11VHIJUn LL~~11lJ) 

\J~~m7llll!i 
u'ilJ:'11 11nu.f \11v-1J1Lm'ilv (t.i'l"::L 111'!\11v) ~1n~ 

~ ~ ' 1\11'1 2 ~CJM1l1fllJ ~.1'1. 2559 

\J'lhti11Jln17 
u7Hn ~hu~tl LLD"Ul\1~H91 unu'ff LU'"~Litv~~ flDu-i~u~url -;hfi'il 

~.I 
1\111 2 ~CJH1l1fllJ ~.I'!. 2559 

56/177 



L 
L 
l 
L 

L 

L 
L 
L 

L 

L 
L 
L 
L 
L 

L 
l 
L 
L 
l 
l 
L 

art~ 1umrn~Lii~m-rl'-/l\-l<i'JJEI~,r1lJ'U. ,r1lJU\-IflEJ~U LLL'I~ NGL L'I~~'Yl~LL'I ~~1Wl"~EJ~riarn~LLL'I~ • 
1~ EJ~~1 L iiunTr h"l 'JiLLI'JWil.nLU'U.mrnLii ~n11\-l nf11\-l ~'11 <1~ Nfl ~n m.tf'Y11~'Yl: L~ ~~'Y11~lJ1M'Yl 'YlnUH • 
1 'Y1 v - 1.11L~Lqiv., Hmrnm11~ v•nuLLI'JWilmuumrnJ13Tu 4',1...,<~m~'Yl:L<~'l1 <~~m'l"il1mtflvmL -.i~ 

' 
th~L'Y1~1mJ ~~Wll.l11t1H'l"tiM~~if 

' 
(1) <h~ui"tliHII'JaGJnrn..tf.f'll'l'liHLa::iiGll'l'l1!H'I1a.J1'HHiht~'"H1,- u1M'Yl 'Yl11UH 

'l 'Y1 v-1.11 L ~ L qjv 'l 'l~LLti~ <11 ~mfu 'JJ a~mrf11..., ~'JJ a~ Nfl ~n m.tfm~ 'Y1 :L <~11~~ if 

(1.1) 

TIER 1 

(1.2) 

TIER2 

(1.3) 

TIER3 

3 IESG 

"' ~~'lfa .................................. ..,.~= 

(1l1VHl.Jiln ~Yl~11U) 

~it1m1l\'lljj 

n1'l'f'l1'VI<I11~1~L~n (Operational spill) 'IHnvii~m'l' 

f'l h a~ il1-;J L iim1nm1tl ijlJ'1i~1'1l1h:·h1u L 'liu~ l.JiJ" 

11a1 J,!Ju'VInau-;J1m:11~lJ'l''l'nnJ,!Tu :B~m'l'f'lhaii 
' 

tl'il.J1nlf.Jli•l11m'li' llitiiu 10 ~u H1l.mmi1Liium'l'Ltn"l'll 

\.rf.,vlJflft1fi'l"llil~lJ'iN'I'l '1'111\lff l'l'lv - IJ1Lat~v~ • 

n1'l'f'l1'VIft11~1~nft1~ (Moderate spill) 'VIInvii~nT'i 
f'lhft';)1fiil~L 'VI"L~ilfl1 ULUU'l':L '1'11'1 l.i'LLrim'l'f'lha . ' 
l.J1nni110 ~U LLfilliLnU 500 ~U n1'l'LLn'!'JI-;'i1Li'JU~1l~'Jiil 

fl'l1l.J'li'lm'VIlia-;J1nHmiinn~l.J IESG3 !il~m~lJ'iN'I'l~ -;J: 
' 

'Jiilfl'l1l.l'f'll.Jljili.J1U'I'11~fl a~iJ1 "'l'L a VIJLj'~'JJ ft1 ri1'V1'\t'1~ LUU 

< ' _, ' • "' • • I'IUVfi ft1~ L 'llfi1'l'u'>:Lj'1\1~1U L Ufi ftiJ 'JfH:L'JJ11J1'l''liJ • • 
UlJA u9im">111 vlim'l'i~m'l''ll il~ ~uru'Jf1n1'l' i'liJnlJ • • 
'l'lli'l V~1U'>1'lfn1'>">:.ilJ~~'VIi"liLLri L';lTYh1lii111flfi 4 • . . 
N-1'\t'm,uii~Ln"aaiJmfln 12 

n1'l'i''l1'VI<I11'111~l'VIqj (Large spill) 'I'IIJ1vii~ m..4''ll'l'lai'i 

LiililnlJL~ilfi1~tl'l':L'I'll'l liLLri m'l'f'll'VIaiJ1nni1 500 ~u 
..t "-' t • _,. __ ,A .A A 0 A 

'JJU LlJ U'l':mJU" 1l~1JjJlJ "'1111J LLI'IU'lf1liln1'VI'Il" 'l'l'>il'llil 

Lj'UlJftUU-;J1nfi1~tl1:L"t'll'l 
' 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

( 1 ij "n ~ ~~a•u'i,;vnlo "" t" th: 1 Yl A 1 Yl ") 

d ~ 91'!)..--- ~~-
~~'Jfa ....................................................................................... . 

~"lhll.1flJnT'l" 

u~an nnmfhw-l.J1Lmliiv (th:Lnfllnv) "1n" u~1fYI li''\Uiifl LLEl\Utnaslif ~~aufl' LiJU~LihJ'i~ flEIU'lfi~U.IilU,.f -;hfi~ • 
- "' . 'llltl 2 Ylfll:tn1Al.J Yl.fl. 2559 

. .. 
'l"tl 2 Ylfjl:ttn"ll Yl.l'l. 2559 
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.1 .... -... 

Ll-iLii\1 10 ~~-~ 
" d 'l/\1\'1 1 

TIER 1 

i'1L'IIa'li\11~L~n 

1JJdi" 5oo .r" 
::. ..; 
~1-1'11 2 

TIER 2 

i'1111al!m111mn~ 

.:' .... :- ... 
~~flm~~~fln1J\11l.J\I 

" d ~Wt'13 

TIER 3 

i'1111al!\11111lmy 

u1~n nn1-11Hnu- a.J1LaL~u~ t~m.h:ll'11-1~1"nun~a.J 
' 

IESG mflhi't~u~1"fla~ilt~·niiua.J«~'ll~1 m7iJ1mLiiua.J 

LLli~lh:ml'l'lnu LU\II'I\IEJna1~lh:ll'1\1~1"1"n~a.J . ' 
.r~m71~u 

u'i~n nnulf 1nu - a.J1Lm~u~ 

(2) 

(2.1) 

(2.2) 

~,fl~u.:Jii'i1L~"m"'n"ii : vnln~1U.tiDillinTl"~v;w~uL1-I~mnll" 
• 1-IEJ~ml"i''l~l-1!1 1-IEJ~mnunhv ll~11~1'1lUri1EJ~L1mL!1~~'t'iu 

~ • 'U , 

• 1-1 v ~ EY~1-1'hni' m i\ um,-4'1 ~ 1-1 !'l'll El~ fJil ~11 m'l'i"-;nmm <i~ ~ um ~ 1-11n «1mmrh ~~ 
' ' 

• 1-1 v~ml"1u--;h Emil~nm'l'i"l'l~ L1EJ1 u ri1L1EJ1ntrL~ EJ~ LL!'l:LLi~ 1 >i'L~1mmfmmmuu 
' ' 

• ti"l":Liium1!.1LiEJ~~m)fl~zlEJ 1-11"111~il1l~num"l"Lfi~tl"l"~mvhl1~ 'J 

.................. 
• "l"1EJ\11UfJlJ\IfllJlJnJ'l!1 • • 

"" ~ 5lt~ ~~-n~"n'£1 ................. ( ..................................................................... . 

(t11!JH1li1n UW~11U) 

~i~n,,-\~qj 

u'1lffi nnunLY1!1·1l1LaL~!! (lh:Lni'ILYl!!) ~1n~ 

~'ll1ti11J!n1~ 

l.l~~YI ul'-'~Wl~ umu~1aH'if LLauii' Lfi'U~Litu~~ flD\t.~auilwtl -;i1ti111 • 
- d 1\\Yl 2 "I'UllY111fllJ "I'Ll'!. 2559 
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(3) 

(3.1) 

a~111l ................ . 

----~-~----- -~~-

~ ~ 

LLfl :LN LL'l ~ iHJ lJ 

• ~~ ~n1'l"~h mJ 1iu~n11LUll~fl~THU.1lh:m 1'1111'"l:un LU ULLfl: £Jn L amun'"l: 
'U ;..! 'U " 

u mii.u (n11m:~1 £J'li1'"l'fl ~~~1 mJ1:n11'1111'"l:u milu 1 -..ILL i~.ff ll'll D~n11~'"l1 1-11.1 
' ' ~ 1: 
m£J'r1nm~) 

' 
• '1-11mhu'"lu~a~1lrn'YI''hlLiiu 10 <ilu l-..i'~1Lil.unTHh~~m1u~a~1lru'l'i'~1lJLL~u 

~111-lfl.ffu~ 1 

• '1-11n'ii1ll'"lll~a~1lru'l'i'mnn11 10 <ilu LL~ri1l.!Liiu 500 <ilu l-..i'~1Lil.um1ml.ILL~u 

n1~~tmu~a~1lru'l'f~,1"~-~fl.ffu~ 2 

• n11~'"l1'flf1Lnllnl1 500 <ilu <il1l~'ii1Lil.llnTl"ml.ILL~WJf1~ 
.... .... ... ... .... ......... .... 

• 'l-l'"l'l-ll\1 LL~lln'r1Ln~ L '1-1 ~ L 'lJ £Jll 11 £J~1liLL!l:lif!llJ lif'"lli1JlJ ~ L '1-1 ~ LLfi:L 'lJ £Jll 11 £J~1lln11 
' ' ' 

Lii~ ~a~1lru'l'i'~11 1-11.1 ~~ 't -..i'nuu1:mumi!J 
' 

o ~ A ~ ' :; .a ~ o - ~ ){ .J.f i1 
Ufl"n1'"inTilt;~fl'"i1lJU<tlilnmm '11"\11 (Tier 1 : bl.ILnll 10 ~ll) Wll'r1u1:1iflJ tyl-11 

Yl~11ru1,j1u '"llltmu~a ~Ji'ru'l'i' 1-11m~m!D £Jiif1m'l"tl'ii1 L il.um1t<ilL!l~ 1~ £Jw!i 1 £J~1uii 

l -..i''ii1 L il.um1 1-11n'ii1 Luu<ilD~1:~ l.ln1~~wun~1ll'll EJ~u1~'r1'l 1 -..i'L1£Jm vi !l~~~~ 
IJ,Jflnn::Jw VI VIUntaurh-;}VI fl'l"1 lJf.l~ Vln rn'YI1 u n::111 <il~-;ufi 2 LL!l: hi£J'r115"iTILlln11 

• 0 .... .... .... 

nT;J~'iJ~ll 

• ' ... 'I 

• 'il'l"1~~"1!il.<il'JJ!l~~i1<il1i'rn'l'f ti1LUll,i'1iill'llif t<ilmi HSD/NGL "inm1n1~<il~BUliB£J • 
1 "'1:: L '1-1 £J L!l~ 'il1!.1 15'l""l"!J"J!1 ~ 1 'il £J L N1"l":l~n11~ 'il t V'l<il'"l £Jn11il <ilA' lllJ1L ') niLLfl :iJ !)~ nu 

nTH n'il u 1::m £J 1 y.J '1-11n'ii1 L 11 u<il El~"l"::'illJfl1 ~~ wu n~1ll 'lJ 1)~ u1~'r11 "'"'':I'l-l U1 LL~ ll n 

ti1lt1Di~li~n:j,Jorn,::Lllu yj.f!JU1~ Ml '1i A~if·~~mh1.11 £J 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

" ?wv. ~ ~-R~'JJD ..............................•...•.........•••••.••.••..........................•...•.. 

(>~1muJiln ~Vl~11i'i) 

iT~~m711'1qj ~i1u1tyn1,. 

u~,;'n nnulf1nu-lJ11mlilu (lh:Lmt1nu) ~1n~ u7~YI ~1tJ.~iiil ~LD\.l\\1~Hfll LLDwll LD\l.~Litl.l'=i~ fiDUi'aLLil\.ll'l' ~1r1fl 

. .. ' 
11111 2 Vll"JH111~1J Vl.fl. 2559 - .. 111"Y1 2 Vll"JH111~1J Vl.fl. 2559 
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fini~'vlit~f!a m'l"ihrviu~1EJJ1!.l1'il~~m1il~l'i~nm'ti' (Oil dispersant) ~t~1uaumi 
' 

';l1nm3JL~1rl1 LLil:mmnu~lJmrvhmLf1 ~~t~~ilL 'h LL~ LitE.Jfh 1'1i.J1 E.Ja-~ ~~m'l" 
' ~ 

~1 L iium'l"Lrlav-~lJ111ihL 'l"n 1 'li'hlt~ ~il mruth:ml'l<i1111:un LU w;i' El~ t~flJ Elllnl1~ 
' ' u 

o mru-;i1U1U~t'i~zi'ru'tf3J1nVi1l ff1lJ1'l"tl.fEJ3JLTllJ~1E.Jr\UnnLnlJ (Boom) 1~ 
' d .¥, 1~0A 

~'l"1';l<i1llJ<i111Vi1l1n1l'ILLil:~illlil3J 'vl1n<i111Vi El1n1l'IL1l1l1l1U1 E.l 'v\~1 L U Un1'l" 

tiN EJ E.Jrlunn Lnuil~ttl.falJ'l"au ~l'i~nm'YI"l 1 LLLf1~~ Lliu ~ii~nm'tf:j)ulJ11~ EJ 1 i 
' . 

Skimmer 

o ~11';l<i1llJ'1!1 EJ ~~11 ii'vl7a .. :ii ~l'i ~11 m'tf:j) u ttl tluLrl au 'v1'11l 13.1 'v11n iiMV1nl-m1 

~1L iium'l"~11Jm1lJL 'viiJ1:ff!J1~LLn tlniJ El~'1!1E.I'vi1~~Lhfi'ty~1E.I Beach sealing 

boom U~ v.JU~1 EJ J1 E.l1'il~ ~ fl'i11J ~l'j ~zl ru'tf ~t~flJ EllllJ~';J1 n n'l"lJ L .J1 r\1 LLLf1L i 
' 

LL ,-~~1u~uLnu "'~a tiN a EJ 1 ~ a-l'l1 EJ ~1~11Jli'l"'l"lJ'll1~ ~~ .. : Hnu~u ~~tl.lii ~l'lm~ 
I. l'l'l"l!l"n .. 

~ 

o ~l'i~nm'ti'LLI'l:~~tluLrl au~l'i~n m'ti'~ Lflu:j) UlJ1 1 ~11m1lJ LLI'l:rh~ ~ m !Ji~nTl" 
~1LUUn1'l"'iiEJ: 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

R~~D ................... ~. ~ ~ <)£ ........ ~ 
R~"l!D ............. L ...................................................................... . 

(~1mnJ"ltn UV1~11lJ) 

\J'i~m7t~o~qj 
u1M'n 1171~lnl1v-lJ1lmliiv (th•lnfl1nv) ~1n?~ 

- ~ . 
1~11 2 Vlt]l!t111fli.J VI. !'I. 2559 

\J''li1~1tynT~ 

u7ti'YI ij1l\Lfifl LLmnnfiHvf mnuf LilU~LitFJ~~ flfJWJli~Uill""fl 1ij1liil 

- ~ 1~'1'1 2 Vlt]l!t111fllJ Vl.l'l. 2559 
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1. eu'llti1n11 (~o•n11ihe\J~u;;n11) 

2. ii J.1\J'i:ati1-l.flrn,.n1,.Nu.n::tl,-::a1'\Wl'U r-

I I 
3. "t'1"1utJ~,mn,, 4. '11'\.~mnn.t'ua"*~ 5. 'r'I.U,1EJUin1"i'I11\1LYIAilFI 

H 3.1 n"\J~""""m.n:~• 4.1 't1JH11EIW'j\JUH:: "jZ!f1 J.I'W\4Ci l ... \J a:·· -I .. tl " • 5.1 '111-1~ O'HULF\"lEl·mH I 
r- 3.2 fiutllju~nT'i!l'1U~>l 

l s.s f!J.~fi1n1un1nti1il'" 

__, 3.4 Yiuti1H'11'WH~hiEJ11tllj~n1, 

H 3.4.1 ti1"iEJ11tllju"iinT'i'YI1n'l::H'I I 
H 3.4.2 ~h"iEJ11tlflu"";n,·nf1EJ~.., I 

'-I 3.4.3 r.Ji'tJL11J.I1111EI'\Uln 

"' ~~'!!0 .................. . 

(\11Ui!l.litn ~W~11U) 

\J'iflm~1"'f!i 

~I 

f-

f-

r-1 
-

1J'iH11 11~\lln11V-IJ1L~Ijj!V (1.h:l11fi,11U) ~1nfl 

4.2 iiarr5'~€EJu.n::~R~1..:. I H 5.2 iiJ.~qtln,-ru1vl-N1m'l::,::uu~m1T"i 

4.3 YiuiULY4fil1 ,-tJil.UR:: '\1,1'\1, Ll 5.3 fJJ.~1LFI':i1::,.;f!C\.1111'WUH::'ViU1U1H 

4.4 tiHnT~l.~\1. El1"t'I1,Uft::LFI~EI>l~J./ 

4.5 YIW!!UJ1EJUR::U1\I.'W1YI'V.:: I 
4.6 ·thnJwYiml1"ln1"miun::·:mo~'Wfl 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

I 

I 

d ~NI.__ ~- ~-
~~'!!0 .......... . .r..r..:.~:.~ .... .......................................................... . 

\f"lh\11l!ln1~ 

1J~~fl uluLqj~ llEIU\\1aff'il' LUlUvf Lf}u,~~ittl~~ flElU.IJ!iH~~u,,f ,)1Ji'~ • 
- ~ 1\111 2 ~tj,.1l1fll.J W.fl. 2559 
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(3.2) 

(3.3) 

0 .... .... .... ~::: ...; 0 .... 

LUI'I-I>n1~n1\lVlfl"Yllll'lliV1111lL'YI'IIt-U1 2 (fier 2 : -;J1WlU 10--500 Vl"U) 

• u1Ml'l'l ";J~L~~~'llDm1l.li1l.li:i D ~h EJ ~iV~m"l"flK~il1mL~ m.1 ll~'ll!11 hiLi'Ju~mEfn<11~ • • 
th:li1"U~1Un1"l"'llDm1l.l'li1EJL"VI~1l-;J1nmil.l IESG 111flhi • 

• ~uru"ll1nT; (~iV~m"l"~1EJt11'iffiim"l") d'Ju~iiei1"U1-;J~V~iiuh1um"l"ti"l":ml'l 
\I ... \1 ;w 'U 

o..., !"...,Z::..J..J Vo .... ,..,, 

• LLI'IUn1"l"";J1nVlfl"l"1UU11J"U'lJUl'l 2 'l!~-;J~VID~'r11nTl"VIVIVIDLL"il~"VIU1E.I"l"1"lln1"l" LL!1: 

' ..,. "" .... 111 u 1 E.J~1um E.J"UEJn m n E.J1'll EJ~ 

• 1111-i 1 E.J~1um EJ"U un ~ L '1i11J1'1i1 m 111 ~ EJ hi ulim E.J1'ii fi11l.l fi1 u fi l.l'll EJ~ 1111-i 1 E.J • • 
tiDU~nTl"1l~flm'lliV~m1uJ1lTu 

• nTi~~ Iii EJ'llEJm1l.l'li1 m 111 fiEJ-;J1nmil.l hi~1 L ilum"l"ml.l~~~h'iium"l"'!lEJm1l.li1l.lii EJ • 
'lliVlfi"l"1UJ'1lJU ~tlrl3) 

tLI'I"m~ih-ij{;Lfl~1u.J1aJWff"rl3 (fier 3: -;i1mu 500 ~uifu1tl) bi1.umtii.m~11"VIl1 
'llm~ L"VItjj (Large spill) m"l"4'1~LiiV~nuL1EJ'ii1~tl"l"::L 'r1l'I"VI1EJ1 mh~L Yll'l ~ ii l'liiV~nru'ti" 
4'11"VIl1l.l1nn11 500 <iiuil'u"'ltllm::~ud'<iiu~tl~u~V~11JLLI'IU"ll1~ri1"VIU~ "VI1EJLLI'I"Uti~illi 
m"l" 1 um"l"iJ EJ~nuLL!1::'lli ~IJ!1!i1l!lm~J1L i'!u~"il1nJ1aT u i V~~~il'u t~ EJm!'l EJ Ei1m";J ml.l 

m11J 1 u'li EJ 1 o LL ~~,.~Li'i EJu r.i1u nm E.Jn-l~l.l u~'li1'ii1 E.Jm"l"iJ EJ~n "ULL!1::'lli ~ l.l!1!i1l!lm~J 1 

LiiEJ~";J1nJ'13J"U V"l.l'l. 2538 ~~L'iiri1"VI"UmtiLLUU1l~fl Ei1m"il"VIU1~ m1l.lfu11V~'l!EIU n1"l" • 
tl"l"~ll1"1t~1"1t"l"~"VI11~"VIli 1 E.J~1"U V~!1 EJV~-;J"U~utl"l":m ru~"il: Hhm"l"~1L il um"l"D li1~'1i'V~ L ";J"U 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY liMITED 

"' ~ ~- ~ae-J· a~"Jle ............................................................ ! .......................... . 

(\11VIUJiln ~IVH11U) 

\J'i~m~hqj ~-E1v.1ryn17 

u";,;-YI Yin \I If t"Y1"-m~a~lii" (lh:~Yiflh") ~1n~ ui"lf'Yl u1uLilfl ue"U\l.1~Nii' uouYi' LDu~LiltJ~'Il fli!U.'lT~LLiluff -;i1li'fl • 
~ "' . 1\IYI 2 WflH111fliJ W.fl. 2559 ~"' 1\IYI 2 WflH111fliJ W.fl. 2559 
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_1 

"' 

u~,;VJ V\~1\ltlln~ - ll1Lm!l~ 

(1.h:LVJF!1Vl~) hi~ 

J Lli1n11Ji1111R~ 4 LLfi:thlt'n~1\1~~~1~RDI-IJ11A~ 12 

~li~n1~Ati'~tiTvmilmHI~~fi1 

(074) 331-011 

FIR~UL~~~il91l Caltex RR~ULiil,LH~I-I Esso Ali'~tiT~,,a91-1 shell 

(074) 285-2698 (074) 262-4121 (074) 262-6815 

nfti-IIESG mFLloi' 

I 
mrihi oi' a~ m, m11-1~1 m n!i a L ri1-1 ~~ 1-1l 11oi'111~\l n~rULLfi:thti'~ alt'u "'II 11 

n~!-1 IESG Jl1FIIild'\laan 

I 

n~ll IESG 111Finfi1~ nri1-1 IESG ~~FI1\If • • 

~ 

ll~LLift;l~ihfii'unT'i1JDI'1'111J'oi-JIJi:ia1J;}t;~l'l"i1U\t1aJ\I 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~•'lfa ................................... ....,_.~ ............. . .. ~ ~h_<"' ~<6o./' 
lih111'EJ •.••.•......•.• ~ ••.......................................•.•........................... 

(111~f!lfi!n ~w•11Ll) 

~ifln1711'1qj 
u~,;-., .,,",n.,~-m•m'ii~ (th=<Vlff~Vl~) ~,n., 

~ "' . 1\\Vl 2 Yit]H111Alf Vi. fl. 2559 

~-Elu1tyn17 

U~li'YI ~'h.u<Vifl LLDU\\1~Htf UDUiif Lfiu~LitU~~ flEJ'U'JliULIII'lt,} -;i1flfl 

~ ~ 
1\\Vl 2 Yit]J;Jl1fllf Vi. fl. 2559 
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.L. 

-----------------------·------------------------------------------------------

(4) 

(4.1) 

(4.2) 

(4.3) 

(4.4) 

( 

'Hlim'l'la.Jt~'l-t.1(;11VIlU 'il El~ El ~Lui.Hl1Uiil'UL 'l'lil~m £Jlu. h~ LLEJmi1'll ih L11 El'il~'U.~ 
u • 

-;i1'U.1"1-1 3 Tl"l-1 ~~·ul!ilUL'I'Iil~ 2 Tl\\ 'il~H'U11Ylmi'1H111EJLuiilTHl 3,000 il~1 ~1"1-ITl'U. 
. ' 

~L 'vl~EJ 1 Ti'u 'il~m'l"Yln t vhJ 1 ,ooo ilm m.Jmmth~-;iTm'il:th:nEJuiil1£J 
' ' .d :- .... -

• L~'Hl~f!U'U.1~UL '1'11.'1~ • 
• L~El~f!U hhJ • 
• 'l"~uuii.~tt1Lmiilufl~'l'lfmJEJ!.lmn! . ' 
• ~~L~iiLL~~ 

• ~.~iEJ~·JhEJ'v\1EJL'il 
• L~~a~rhLil.~'tvlrhumilu 

' 
• L~iEJ~iiEJ!il~Lu~'l"EJiln (Hydraulic cutter) 

• L~iEJ~fluthEJtt1lJU • 
• fl1 EJ iii UL Vi fl ~ 

• L~iEJ~U1!l.JV'lEJ1U11.'1 
a 

• 'l!~iiluL Viii~ 
' 

• 'l!~iJ!l~Tl'U.fll'l"L~jj 
' 

.o!:l A I """" • LmEJ~l.JEJ'l!1EJ'l!1~ 

4 "" ~ ..., A .-,.. 1: ...1 ..., 4 'I .... 
L "1'£1 \'1 il.J LLUU. Ill 'Ill n tJ "1'::0'1.1 fl (Work boat) 'l'l"''il aJ Li'l"''il.! tJU.(;I (;! (;llihl\'1\'11 tJ L "''il l '1! 

u-s-sYJnEJ!.lmmn1~~m1u~il~:lm'l1 L'liu Skimmer, Power pack, Floating or Fast 
' ' 

tank boom Ltluiilu LL~!ilEJ~lllLii\\ Yln~m1l.Jfl1l.J11tltl~u1i~1u 1 UL 'll~~u ~ 
Fixed boom m1l.J£J11'11El~ Fixed Boom U'l"::l.J1nt 100 Ll.J~'l" 'il:L~1luil'ul.'l~~1l.J'l"~iilu 
'IIEJ~tt1 ihL~ Boom fl1l.J11t1LoJru~t\\m1Utt1lJU'tiil~I.'IEJ~L11.'11 mrut\"1'v11njjtt1lJ'Uf1 

I.'I~'Yl:LI.'I ~~~Aiu'1nmL~EJ'l"EJU'Yiuf!u~il~:lm'f1m~'Yl:LI.'I 
' . 

CONSULTANT COMPANY LIM I 1 tfl 

fl~~fl ........ " "." "". ~ ..... _ ...... _ .... """""." 
~ S)t~~L• X"'- ~c:W-a~"l!fl ................ /.. ................................................................... . 

(1<1UIUIUn lL'I'H11lJ} 

~i'fln1'l1~tY ~"ll1't.r11l!fi1'l 

litlJ:''J'l 'J'l'l''li<H ~'l'lV-lJ1Lm;av (th=L'I'll'i~'l'lV} -;i1n01 tl7ti'YI ~llL~fiYJ UDlLU1~ail' uelL'il' LD-u.~d:tui., fiEilL'l1~u'iluYl' ·;hflfl 

- ~ . 
11<'1'1 2 YIC]amAIJ VI. fl. 2559 - ~ 11<'1'1 2 YIC]all1A3J VI. fl. 2559 
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(4.6) 

(4.7) 

(4.8) 

(4.9) 

(4.1 0) 

Skimmer 'W-¥il3HI1lHI1" Hydraulic 'W-¥mnimJ1"~~fl"l"11Hiil~ilmon d:IuiilJ<t\<11 u • 

TI11Uv.l~<1lnru'l'i' 11tlu-u."Yi-u.LiJWl"Uii1lJLVI~EllJjj~-u.~ 2 <111"l"1~LlJ<111 Jl1V1Un 275 . ' . 
nli:lnflJ ~1iilJhiillJLUU~hJTu el<1111n11LiU 10 ilnU11'1TlLlJ<1l"l"'ii11-i11lJ~ ~m1lJ~"U. 1 • • 
Bar "Yi11El1~<11<1l~nuv.~~<1lnrn'l'i'·;nn Skimmer 1ti!T~t1~Lnu • . ""' .¥., .... 
D1esel/ Hydraulic power pack 'W"l"il3J1l"~fl"l1Jf13J Skimmer "J!<1\UlJm1lJn11~ 1.06 

' ' ' 
LlJ<t\1 EJ11 1.60 LlJ<1\"l" H~ 1.10 LlJ<t\"l" Jl1V1Um1lJ 900 n1ilnflJ ("l"1lJJl1aJUL:lem'lii~ • 

~ ~ • I ~ ..1 ~A .: • A ~ 
LLil: 1!1<1\"l"!Hln) u"l":nDU<1\1EJLfl"l"11~EJ"U.<1\<1\L'lfil'lJU1<1\ 26 kW 'YI 2,500 111U<1\11U1'YI 1!1<1\ 

"l"D~niill1mum1tlfm:~um1lJH~-~1'll11~ Skimmer LLil:t~~11~eJ<1\illJ • IJ "' I II 

n.!11"'i'>vfl"'i111'1hiJJ,.. 'l!U<1\il11ml11 n~ "J!it<11H'uuil~ 1 m 'l!U<1lil11mbm1lJ'il 10 
' ' • 'I 'I 'I 

ilnml'lnLlJm "l!it<11uu~~m1lJ'il 3 <~nml'lnLlJ<1l"l" HW1VIfum-;'ilm1uv.~~<1lnru'l'i'~ 
'U 'I \1 'I 

Skimmer Liuil'um • 
Beach sealing boom -;l1u1u 4 "YiDWJ <1: 50 LlJ<111Lmuu1t1ru1lJ~~ iJEJ~num1u 
v.~ii <11nm'l'i't~~ 111-1.~1 L "li'Tt-n ~~ Lri EJtl1:n uu H~1u'i!: Lilu -;1.1 1ri D LiUJl1L "li1 ~ u~i <11 LnlJ • • 
EJtlL u1n~~mt 1rn"ll1EJ~~ • 
J1 U11hi~ fl"'i111J1 aj',_. (Dispersant) 1-JiJl1 El1Thi <1\T\1111 Lumru ~n11VI nf11 VI Gljj 

tl1mru11imnun Li1lJ1"l"nH'J,EJ,n1i<1lm1uJ,aru oa~J1EJ1n1i<11m1uJl1lTu~H 
'il~~ 11~ LUU"J!U<1\~ fi1um-;fm1l~'il1nmlJ Li1"Yi1 mu11"U.lli1<1\ 1 Vl"l 'li'l~LL~'"JL "Yi11f u ' . 

11tt~ u1~'YI m1ulf 1'YIEJ-lJ1LilL:aEJ'i 'il::HaJfl"l"L"JiTI1lJLUUiilJ1lfrn IESG m~hi Lfi1l'll1lm1lJ 

'lh EJ LVI i'l1l LL<!:tln'litilJ LLv.lWil.n LU" 1<11 E.JMn1VIU<1\ 11Kjjm-;tJn'li11lJ LL;.l U'il.n LU umlitv.~ii <1\n ruonf11 VI il'YI1~ 
' ' 

'YI:Lil ·h lJllUHlJ1lfrnnalJtfl~m<1111'il:ti-;:n11U~1 E.JU1~'YIJl1aJU~ 1l rJ1 UU1L 1tl1Ln Gtt~ El~Mttri u1~'YI ' . 
Caltex Co. Ltd. ~~~t11mti'lE.JlJLi~'ll011 m1il1mti'lE.JlJLLV:~tl"l":L'Y11'11'YIE.J u1~'YI Esse Co. Ltd. u1~'YI Shell 

co. Ltd. Lilu~u 1<11E.J'il::l''hm1tln'liEJlJmEJLut~~fl"m'llEJ~lJ1~'YitJ<~: 1 ~{'~ LL<~d1lJnunalJLimlfrn IESG 
' 

LLGI:VIti1 EJ~1U "l":~ui~VIf<1ltJOI:: 1 ~f~L fim<11'1E.JlJm1lJVfi'tllJ <1\<1 tl<1\'ilULUUn11LH1lJHf1~m1lJH1aJ ~~L U 

'jjv.~ilm:'YIUDrl1~jjU'EJ~~ 

~ 
~~"J!D ...................•................ -""-~····· .•......• 

(li1UI'Illiln ~~~11il) 

~itilnT·rl'VItY 

u'i~YI Y1">1li1HYIU·li1L~L~U (lh:LYifllYIU) ~1n~ 

~ ~ . 
1liYI 2 "I'H]l>fl1fl~ ~.fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~~ilo ............. ?.?.'~ ........................... ~ ... ~ ....... . 
~"lhl41tynTI 

u'11IYI ul~LGitil LI.EI\UI.1ARIIf UB'Ufii' t£'i~~Lit£J-'i-l flElU'J!i'lLLfi'Ul'f ,)111111 • 
~ ~ 
1liYI 2 ~C]M111flll ~.fl. 2559 

i'1J1D~~1ll1ll 1111'1 
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l 

~'J!tl..h: 

..; 
fl71UCJ : 

L'113Tv.LL<I~,r1!Tu EJnL'I-Illii ~1m1muum$1-~1~ EJan~L'il'll 
' ~ 

<1~<11!.l ti'ilJ1nLI1'1"i"LL'111\I<IEJ!.l fl11lJ~n iJLml~!.llJ 

'ln t~·Hnfu EJ'IIL v. ,r1 LL<~~~u~~mm u1L 1m 'Hlu'Yi v.l1'mh !.1 
' ~ 

n1'llt 'll~ 'lll!'i'ilJ'!51 ~ 

• Lll't'l~L<~u1nm~'il~jjm'i'11~1EJ~il'~'YiEJ L~!.ljj 4 11'tnit;.lmn 
' 

fl!l ~'l'~!J~Vh~~~~ 14
, 3, 10 LL<I~ 50 i'iL<!LlJm LL~<I~I1'mU 

1nu s ·~ LlluLLv.1i~u1m1uLLv.1'YiEJ f!!l~'i~!.l~LLm'Yi!l LL<~~ 
' 

'Ji1~<1~ 500 1101:: 1000 LlJ~'l' 

• LLl\1'!51!.1~~ 5 11'mit ~11L'I-IU~L~!.l1num7;.ln1!11~1'f~U 

e L ~ !J'l'!JU u'111 mfi !l 11'f1~ 'Yi \111'Utl1 !.1 n1'll L 'll~ lll!"i""i"lJ'!51 ~ ~ 
' ~ 

'l'::!.l~ 500 LlJm 'ii1ll1ll 4 11'mit 

. ,., :: "' .. , - mmLll1't'l1lu<l~ 2 fl'l'~ Lu\111<11 5 u 

- "i"!JU'YiV.I1'Utl1!.llJ<i:: 2 flf~~<l1l~'l'~!J::L1<11~1Liill~1ll 
' ~ 

[2SV3~ 
UNITED ANALYST AND ENGINEER!NG 
CONSULTANT COMPANY LIMITED 

1~T~v'ii'"1:oa~ (HOD: Horizontal directional drtlling) T~al1-111:Lo 

.. 
•~'l!a ................... ··········································· 

(1-11VHlllin LLW~11U) 

\]'~~m1ll'lt!i 
u'i~\1 \1n1-IH111V-lJ1LaL'iiV (!.h:L'11fl1'11V) ~1nfl 

-.. . 11-1'11 2 Vit]l:t111flll Vi. fl. 2559 

.. ~ ~..__--~.,w' 
·~'l!fl ....................................................................................... . 

(1-11~fJ1lf~l!' l'J!~HlJaf~!l') (1-11~HT11-11f~!l' LflV1ll1fl) 

\J''ll11-11l!Jn11 

u1li't'1 ultuii~ tLEIUUiflR'if LLElUiif L5'Uo~L\"i.tJ~~ flEIU'lftHLfiUti ~1flfl • 
- .. 11-1'11 2 Vitjl:t111fllJ Vi. fl. 2559 
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2.7.4 

1 uiihu 'lJ !l~ mm nT~iJ El~n ULLOJ:t'llfl ~01m:YJ u loX ii1 L ii unTi 1 Uflt'l a~ LLOJ:u1L 1m 1 n ~~ ~ !J~ Yin fl t'l!l~ ~ 
' 

jjy\m~~ri1'11W11fll'·hu 1oXL~l.lm1lJ1:3i'!f17::1~Li:luVlL~1Y1uu'1Llm~jjm1lJ<l11fliuL1'~Liiu 15% 
~ 

1 uL't1u 'lJ !l~ LL~um1~ lf1 m lJ lf11T;J L1'1JU loX ii1 L ii u m1l Ufl t'l!l~ ~ ilYi a L't~ri1'11W11fl thu Llfl !J LflJ i1 1l ci1 ~ 
' 

flt'l!l~~y\!JL'f~fi1'11W11flfl1U -;i1U1U 10 L1'1tl "li1~\iiu LLN:u1nnt'll1tl~~YI::LOJLL<l::'li'El~YI:Lt'l~jjm1'lllfl~U 
' 

L UL'flU'lJ El~ LL~Un11~1fllf11lJ!f111~ L1'1JU LoXii1 L ii'l-ln11 L '1-1 1::!J::Tl!JU ~~ ::'lllfl i:f~y\ 1l 7::w:h~n11'JJ lf1 i:f~ 
' ' 

Yi!l LL01::111!J'II~~~1nn17'1Jifli:f~y\1JLL1'1~iuLL~1 1 flf~ LL<l:Dn 1 flf~LU'Ji1~fjlfl~Uhrutl!f1LU ' . 
2.7.6 

2.7.7 ~utl-;::a.nm 1 ~h1'li'-;hu 

1::£J::ii1Lii'l-ln11 500,000 U1mi!llJ Li:Ju7:£J::L1N1 5 lJ ~1WlUnT~If111~llflflntfl1W,r1 LLN:: 
' 

1 oo,ooo u1YJ ~ 1l tJ ~1"~-~ i'um1'JialJ LL~uri1.J lflri1'11 1'11~wr, 'l "~-~ Olt'l~YJ:: 101 ~~~:i a~ ii1 Lit um71fl Ol!llfl a1 tJ 
' 

tm~m1 40 tJ 

2. 7.8 m11.h::tii'"~a 

71!J~1U~Iiln111Lm1::l(Lm£JULfi£JU~nt111W,r1~'llii~1nn17~1fllf11lJ (Monitoring) llUlJ11f11~1U 
fl rum w J1111 ~ ULL<l ::J1 YJ::L <1'1!1 £J ~~ LL<l ::1 L fl11::l( m1lJ L 1-~m:: L1'lJ ~ !l m7ii17~ii11fl'll a~ Hlfll,r1 
' 

1) u'i~YJ m1utf LYI!J- lJ1L<lL'il£J'i Yl111!J~1U~t'lm7ii1Liiu~1ummL~UtlD~m71ii1u 

flmmwJ1 lt1LL1'U!l~Elflnt.::m7l.lnTl'ri1nulflLLI:l'i YJn 3 L~!lu1m::£J::ii1LiiunTl' 
' . ' 

2) u'i~YJ m1utf LYI£J- lJ1L<lL'il£J'i U1LL1'U!l71£J~1U~t'lm1ii1Liiu~1Uif11lJLL~utlD~n17 

lii1Uflnt111WJ11oX~1Un~1UUL£JU1£JLLN::LL~U~~LL11fl~!llJYI11U Yin 6 L~ElULU7::£J:: 

~i'liln'l,-\~t!) 

' 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~ ~· ~~~a/· ••"l!o ............ .c. ....................................................................... . 

~i1u1tyn11 

u'it+'11 1'1nu<f~,.,v-•m•~4iv (lh•mfl~l'lv) ~1n~ u1~n ~~u.Lillil u.euu.1awil' LLEI1-!.Iii' L5u~Lilvi~ f'IDu•Jii'lufl'\.ni'-.3111~ 

- ~ ' 1\11'1 2 l'lt]l:t111fl>J l'l.fl. 2559 - ~ 1\11'1 2 l'lt]l:t1111UJ l'l.fl. 2559 
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2.8 

2.8.1 

~ ~ 

ttr.~'"tlijtl'Gin1..-~1'"m..-..-::mtnhLta::m..-ilo~n'"\t1rhaJ 

'l'linm..-Lta::L 'l'l@lr.ln • 
mm.J~ !.I'U.LLU!il~"i1 !.llil~LD EJ'i!Lm~m"l"fl~~d' Li'Jum"l"ri1l rn~ LL!il:~'il..r~l.l1'il"l"l'ilii1'11 1l1m"l"mlJmJ 

' ,J 1.¥..,! .... no o..l ,,td_ ......... I ... 1 
LL!il~'Y1~1l'ii'Hl 'U. Y-1'1.1 'Yl'll1l~t1'tn'U.mlJfl a.Jn1'11LL 'I'I~'Yl 3 L '111'1.1 'U. 'll~~:'il1l~ a.JmJm"l"aJHTl"n 11 t1'11~'ll 11~ fl"l"~n1"l" 

' 
t11~n EJu~-w m1t11'u ~ u ~ m'l"'ll 'ilL il 'il'l'l 1l'1 ~ ull'ilmh 1i1'!.1"l"1nLLiil :11~ ri 1l ~~ ii1'11 ~1 u ri1ll1'f1~ 1l1 m'i" . ~ 

m lJfl aJ LL1i1:~1'U.~ 'il i~r\ 1l ~~ n1'11LL!il::!l tJmm ~~ 1l1~ ~~ ~ lilm:'YllJ ~1 'U. HT'i'l"::lJ1 !.1 J1 LLiil::m 'i"iJ !l~ll'U. J1 r\1 aJ • • 
1 uu1L 1 ru.~~mh1L'il EJ L'il. Y-11~'Jh~ t:Ju'iln 1m~m,-~~~mh LLr.~utl~u'1im'i"lil'il ~lilm::'YllJ~1 Un1"1"1::1J1 vtl1 

L vi 11 iJ 1l~nULLiii:LLn1 'll LLiil ~Iii 'il ~ lilm::'YllJ ~~n !l11 

~ .I ' 2.8.2 1@1flu..-::iil~t;J 
' 

2.8.3 

1) fi1'1'1 'U.'il L \K fi1~ 'il L~lYlH'ilfi 11t1'f1~~ 1l1~ 'ilfl'l'l ~'U.Iil~ LUL 'U."l"1~"1::1J1 EJtl1 111lfl L \K 'l'la.J'il L vi EJijL 'l'ln'il 
' 'Jl11~m~'l'l'llil'll 11~J, 

2) '1'11m:um~lJ1 vtl1 ma.Jli"l"la.J'If1 ~ '1'1'11l~aJUlYVHf1~il'u M1'um1a.J LREJ'I'I1 EJ'I'I111nm'hlil1 v'l u ' ~ 

'l"::w-.h~ml"ri1l HTl~ ~ ::~ 11~'!"h n1'i"~ U 'I'll \K n ~ lJ~ U~Hrn Y-1 L~ aJ 
~ ~ 

4) ~'ilL \KihLt:JU Y-l<l1 H~n'l'l1ml'1L1Jfllil a.JlJ1L 1ru.n 1l~~u '1'11111J1L1 ru. ~jjm1 aJ lil1'ili'U L vi EJiJ EJ~nu 
' • • '1 

5) 

" N~'J!a ............................................................. . 

(\l'lVI'!lliln ~~Vl~~'lU) 

\Ji~m' l111 'li 
u'hi'Yl '1'1>'1\IA~'Ylv-m~~~'ilv (th:~'Yll'll'Ylv) ~1n~ 

. " . ~\I'Yl 2 Vlt]lYtnfUJ Vl.!'l. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

" ~ ~rY~ N~'J!a ....................................................................................... . 

\J'lht~'ll!Jm' 
u1,;'"r'l ~lu.Lfiil tLD'U'l-'1fh~vf UDUfi' LihL~LiitJ~~ f1DU'J!t'ILL!i1Urf -;i1ti"V1 
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2.8.4 

2.8.5 

2.8.6 

2.8.7 ~llU'i:::ll-.m I ~h1'1foh!1 

2.8.8 n1'iU'i::L~'II>NH 

ll1~fl fl'l"1'U.tl 1 f1 £J - :1J1 Lfl L'iftJ'i U1 L ~'U.!l'l1 !1~1'1.11'1 HnT~U :!j U~ li11 lJ LL~.J'U.U :!ju'1inTl'i ~fl1l ~~ 'U. 

iJru'VI1LLfl~1lU~'l"'l"~ LLH~'li'1lL~'U.1lLL'U.:: ~athun~1'U.~nt.::n'l"'ilJnTl'fhrllJn~m'l"'l'la~~1'U. mmnn~wo\'~~1'1.1 
v ' ' 

,)~'VI'l~~~'llfl1 LL~~thun~1'U. 'U. 1£Jll1 tJLLfi::LLN'U. flfW EJ1n'l"li'l"'l"lJ"l!1~LL~::~~ LL1~o\' 1llJfln 6 Lili11'U. 

"' a~~n .............................................................. . 

(\11~H~Un UV1~11i'J) 

~·~m.,-1-.lqj 
u'lHYl Yl"l"1\llftY1~-IJ11~11Ji~ (th:LYll'llYl~) ~1nfl 

- ~ ' 1\1\'1 2 Vlfll!t1l1f\IJ VI. !'I. 2559 

' 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~ ~ 9£'~~ 
~~~D ....................................................................................... . 

~'ll1\11tyn1"l" 

U~li'Yl ll~\.lLiilll UEl'"'U.1fiH~ UD'Wif Lih~~LitU~..1 fiD"U-fr'flLllii1Uf -;i1rl111 • 
- ~ 1\1\'1 2 Vlfll!t1l1fl~ VI. fl. 2559 

fu•n~~1\11\l 1111'1 
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tl .... ""'..... Sol ..... ..... .. ..r If 
2.9 LUI'" !JUGil11'"iG11'"'"L1i'lf11~fl:::La: i.'IGI1vmn:aa (Benthos) LLa:::LL"Vla"nlilem (Plankton) 

2.9.1 "l'i~lln1""iLLa:::L"I'ii!t:1<1 

-;nnm-riiimn «~~ :IJ~~ iiii"i ~1·11t'1~-u.u1nru Yl~Liil~n LLiii~L 'll~'J51 EJ ~~Yl~Liil ow 1J'i1 L1'111"W~"U. Yl:La 

lf1"U.Lvmhll-u.1~iii"U. EJm1-u.u1L1rnlh~mru KP 225 'li~•h~";J1n~~!'hL11EJ';J~"U.~ th::mru 50 ii1iilmm ~ii 
~ 

~ ~I ~.Y . .... .... ..... ....r ..... . .J .... .¥ I 

L1'111'W'W"U.Lu"U. "(]11 EJ :IJ a1~ 1J"U.'JJ1~L1'~El1~ LLiii~:IJL1'~1'W"U. Yl~Liii111~!J11 EJ:IJ1n (:.101n1::"1'11J"I'l';J~Ln ~'JJ"U.~Eln1'l"11~ • 
"Yi EJH~n1'l1LL~ii1~1J1L 1ffiLUWtl~tt 

'111~ 100 iilii!L:IJm 'i11n'J51tJ~~ ii~LLVI~~n1'l1Lu~-u.~w~-u.1-i1:1J n1111~"YiEJ!t~n1'l!L~El11~Hu-u. 
.1' 0 0 n ~ 1 ~.r I 1 ~ 0 

- .1' A .J 
'W"U."I'l~Liil LLOI::Y1EJL1'~n1'li';J~';J:IJ~1iil~ ~'W"U. ~iii"U. "U.'l"~EJ~l1iil1 L:IJ"U.1"U. (:.liiln1:"1'11J';J:;Ln~'ll"U.Lil.Vn~1J'l"L1ffi"l'lrln • 
"Yim11Jii1~11.1 'li~ LU"U.(:.Iiiln1::"1'1u~uEJEJ:IJ1n 

'111~ 5- 100 iilaL:IJm ";J1n'J51EJ~~ ";J~bi'in Jetting/Ploughing 

~ .J' .I.~ -I .... 1 ~ ..r !"'I I .... A ,e .... ... 
"l'l~"U. m-rLuiil !J"U.LLuii1~11 EJiii::La EJ~ ~1~n1'l"~'l"~"U. Lu"U.m'l"na 0111~LLiii::~~~~:IJ1mnTn~m'li 

mm1m1J~ mLiil~~';) a~-rfl 1 m~f-u. ~'lla~ .,-miimlJ~ :1Jn1'l!LL ~~~ 3 L "Yi1~-u. t~ t~1tiiin";Jmor:IJ~ ~~ m'li a~n 1J 
' ' 

"l'l~Liil i~~"U. ~~1tii:J(:.Iiiin1::"1'11Ji1"U.UL1~"1'11~"1'1~La ffol'l~"U."I'l::Liil LLiii::LL"I"liii~Tf~a"U. mh~iiit'mhflf!J 

~ tl < 2.9.2 1lilll ""i~i.'I~GI 
' 

L yj 11 iii ~m::Yl lJ'i11nn1'l"11~"Yi Ellf~n1'l11 "U. "1'1:: Liil ~ El'l"~lJlJUL 1 ~~~ iiii"i ~~"U. "(]:; Liil LLiii~LLW iii~Tf ~ EJ"U.1 "U. 

"l'l::Liil L "U.1J1L 1ffi ~iim1fi 11L1'Tl~"Yi ElLLlJlJ'JJ~LiJ~ 
' 

2.9.3 

~ . 
a~'l!D .............................................................. . 

{U1mn1itn LL W~11ti) 

~ifln1'l1ru!) 

1JlM'n YlT11-Ilf1n~-IJ1LaL~~ (lh•Lnflh~) ~1n~ 

- ~ . 1\l'n 2 Wt)lfn1f!IJ W.fl. 2559 

~ , ~ %.--~c0 a~'l!D ........ L. .......................................................................... . 

(U1~t~ni'911l' hiillnai'91u) (u1~1111u 1-r.,,r Lif ~11111'1) 
' ' 

\J'JhU11!Jn1~ 

u1,;-'Yl £Il"1ilfl LLDUWlfhlif Uiltt.fii' Lflt.~.~Liiu~~ flD'WJ!iHLIIl'J.Lti -;hfilll • 
- ~ 1un 2 wrp;.mf!IJ w.fl. 2559 

fmo~~1U11.111111'1 
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tJ lju~ 11113.13.11 1111n11'JJ'II rh !J NGL Yl1~'Yl: L Iii 11113.1 LL~ 'IIU lj~m-;iJ 1l~ll'IILLiil: LLn1 'JJ ~ lilm~'YllJ Iii 1l 

~mmv-ni'1 ~~lii<J'tt!U • 

.J'"JLLJ..!-;: 

~~ila ................... ~ ... _..._ .................. . 
{1.11~fllli1n LL'Vi~11U) 

\l'~l;ln17 t 1'1 qj 

u71I'Yl 'Y171U.flYJ~-ll1L~L~~ (t.h:LYJill'Yl~) ~1n'il 

~... . 
11.1YI 2 Yit]l:l111fli.J 'Vi. fl. 2559 

A ~ I ""'..I ... I '1 d < 
lJn11'1111~ i0"1l11'l1 in LLa:~:1111YI1JYI Ln U1'JJ !l~'l11l U 1.1iO"fl1YiYI l,;'lJ 11~!11 • • 
wfalJ~~:H'~11.1lu'lJl\l:~rhm'l"~B,;(T;hu NGL L'li1rl11L~1l ~B~jj 
n1~'11~'l~ W1l11Lli'LL u'l.J·h ,;;, ~ D L'li1n11'l":1111f11 NGL 'lJ ll~ L~B 

uan~1nii ~llm~~:w1Jth u NGL LU'll rn:~«m'ViYJ: La jj ll~UfllJ LL 'l"~ • 
m,_«B11'11'i1iim~f1LI'Ia'llB~ NGL ~11~L1lli~D11 ~ riB NGL ~i!~ • 
a£iL~YI:Lal'l~1l11~L1lll~,;;1~1li'I~BLil n1'l"i0"11ti1u NGL '\~f11m1 • • 
1l !ln LL1111Lli'Yil! n~11.1111.1L~!lN1lJ11tl fl'l11 fllJn11f11-n1'l"~1 U 1'11 U 

' 
U~tl11N'iml'm11fl1Jn1'l"Lii'11-U'il'l1 a'l LUL~B~~ ll'ilL n U11MLa~ LLa: !T~ 

' 
«1lJ1~tl ~<il'li !l ~ll «11rl11Yil!n~11.1LU!i B~TI111fllJ ~h~ LLUnli1'll 1lii~ • 
iJ 'il'l1 a'J11~L 'll\1 ~'11f11~1 U 111.1~~ LUllU n 1'11 n Yi11n11f'l L 1'1 aLii '11;11.1 

' 
L i'luililJ1lli!J1 n 

Vi U1 U1lJTiT;)1;1 NGL ~ U~fl~tl1~1l !i1u 'Yi!lL li'l'llJI;l rillU~~:l.i~ 1l U'Yill • 
YiflllJ,;('l~ll'llll~ NGL na11fi~Ll.iLUYJ:La m'l~i0"81111~L1lli1'11U~1l11 

MBM LLfl:11~L1lli1'11U~!lllL~BLli'LL'Lih'i1Lili:im~'l~l'la'lJ1l~ NGL a~ 
lfl11l~YJ:La 
v 

~ ... tfA ~ !" 
LLW lil~n 111 EJ'IIf('1l'"J 'Yll'I'Yl1~ LLiil:m13JL 11'JJ El~ m:LL f('l\1 

t!1mmLllL1111mfuamf~'L-13JI11 (Total Hydrocarbon) 1'11 
111:nEJu~u 

. .. 
~Tl$1111 LLI11lil::f(!111-l 

CONSULTANT COMPANY LIMITED 

"' ~~ )tv ~~o/-
~~'l!a ....................................................................................... . 

\J''ll11.11 t!Jn11 

lJ~lifl t.l'~~ij~ LLlltt.'\.L1~ff'lf LUlt.Ltt'f L~\.lo~dttJ~~ flfl\.lo~aU/fl'lni'-;1·-rr)~ • 
~ ... 

11.1'1'1 2 Vlt]l:l111fliJ 'Vi. fl. 2559 
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2.9.4 

.J 
fi'J13JrJ : 

d'lu 3 ~'il LUULLll1i~v.1nnuLm1Yi!l fi!l~"l::EJ:: mn~LLm 
' 

Yi!l LLI'l:: 'Ji'1~01:: 500 L:IJ'il"llfi~LUli~1LL'I·\1.i~L~E.l1fl1Jn11LnlJ 
~1mh~J1 LLil:: ~"l::EJ:: 1 LLil:: 3 nli!L:IJ'il"lL~L~:IJ~'ilLnlJ 

' 

'1i'1m11 

• LLll1"1i1E.l~~ 5 il"tnU ~1LL~U~L~E.l1fl1Jn1"l~fi~,J-1fl"f~if 

• L<ii E.l"l1l1JlJ1L 1Ui.li 1lil"f1~Yilli1"1Jri1 E.Jii1'1ll'llfilll!"l'i:IJ"li1 ~ ~ 
' . 

1::EJ:: 500 L:IJ'il"l 1l1mu 4 il"rnii 

- tli!:: 2 T1f~ ~mrt!l~nuLtlliL1iiT 5 tJ 
-1J1L1UI.Yillt1"1Jri1EJ NGL ~'il'il1:1J'ilil!l'il"l::EJ::~1Liilln1'i 

' . 
'il1:1JLLli1Yl!l ~'i::EJ::~1~~1n~~ 1, 3, 10 LLil:: 50 nli!L:IJ'il"l LLil::lJ1L1UI."li1E.1~1'il"llll1'!-l"li1E.l~~ 5 

il"mii 'il1 :IJ~1 LL ~u~~l'i1n11~nM1'li' a:llill4'mnu1um'i~nM1T1f~ii' LLt1::~1 LL ~'1-i~li ail"f1~Yill"llll ri1 EJ . ~ ' 

LLt.llln1'i~'il'il1:1J'il"l1~il"!llJ L ~~1 L \lum'i Lu"l::EJ::Ii 11'\-I~~::"IJ'il~~yja 1::Wi1~n11'll'il~~yj 1l LLil:: 
' ' 

111E.l~~~~1nn1"l''ll'il~~Yi11Lil"1~~utli1:: 2 T1f~ ~mrt!l~flliLUliL1i11 5 tJ LLil:: u1L1UI.Ylllii"1Jri1EJ NGL 
' ' . 

2.9.6 

2.9.7 

2.9.8 

u1~Yl YJnu.f tYJEJ - :ll1Lm~EJ'l 

\luth::~nm 1 ~h'l,S.i1EJ 

diversity in 

... 
~O'J!D •.••..•..•....•..•. 

(\11~Wllitn ~~VI011tl) 

\J;i'iim7\11I!) 
u~at1 t~n\la 1t~~-ll1~~~oil~ (th:~t~fllt~~J ~1nil 

- d ' 1\lt'l 2 VII]l:tTnfUJ VI. fl. 2559 

~~iin ......... ~ ....................... ~~-~········ 

~illl.1tynTf 

tJi,;''Yl U,\Ufi~ LL£l'U.\nHHiif LLEI'\.llif Lfl'Uo~Lit[J~~ flEl'\.l'J1~•HLt~'l.n1 ~11191 • - . . - " 1\lt'l 2 VII]l:tTnllll VI. fl. 2559 
7mn~;n\11\lll\11 
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1) u'lN'Yl m1uff' tmJ -lJ1LiHIJiu'l 'l'i111U~1'U.~Iiln11~1titu,numlJLL~utlfju~m1~1'U. 

iin~m~Yl::Liil iL1Ll1''U.DiiiDflm::m1lJn11ri1nu'imlil'l Yln 3 L~Du1 u1::u::~1L itum1 
~ ' 

2) u'lM'Yl m1uff' t Yl u - mtl.'lL:Jiu'l iL1Ll1''U.El'l"1U~1'U.~Iilm1~1L iiu~1'U.mlJLt~utlfj~m1 

~1'U.itL'l~Yl1~Yl::Liil 1 'liff-n!'n~1'U. 'U.LUU1ULLI.'l::LL~'U.~~LL'l<1l.rEllJm1U Yln 6 L~El'U.1 'U.1::U:: 
' 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

R~'l!~ .............................................................. . " S)1-w ~4-- [~a/' R~'l!~ ....................................................................................... . 

(~1V!Uiiin LLW~11U) 

~i~m~hqj 

lJ"il1rJ rJ~~fflrJV-IJ1LRL'iiV (th:LrJfllrJV) ~1n~ 

~ ... . 
1~l'J 2 Wfll:l-111tliJ W.fl. 2559 

~ < ,J' 
(~1~1111~1~~~ LnV11J1!1) 

~i1t.L1f!InT~ 

1fitin ~'t.LLiilil LLEIUt.L1~Rif UElt.Lfii' tflt.L~tittJ~~ flflt.L-aintilllo'Yl' -;i1t)f1 
~ . . 
~m~~~1~1~1'1~1 ~ ... 

1~l'l 2 Wfll:l-111tliJ W.fl. 2559 
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2.10 mmtlijiJ@im'l~Til>m'lA!J"I'1AaJ"Inni.:J 

2.10.1 "l'lllnn1'1Uil::l"l'l!ilNOI • 
""' 1 I W ..t I I I 0 ..... 

mn11lJn1"!11~"Yl1l!'l~m'lf 'iJ::lJ NO!m::"Ylum~ ') "1'1011 EJ1l tn~~1l!'lfl1Vin1'i'il'i1'il"l 'il1nm<s'JIU!'I~1!'1~ 
' .. _.., ' .... ... .J ,.,:. ..r .J. ' ... .,J 

E!tlmm 11im"ln1l!'l"l1~ LLOI::'il1m..i1lJ1nlm1'il11'il<sm ~lJ'li"U. ':101'1 "Yl'il::m::"YlU~Eltl-smmm<s'il"l1';J"l"Yl • 
LiJ-u.El cl't UU-;J-;JUU ~ EJTI11lJ1a.i;;,-::~1n hm-;;iru'il"l m1lJUfl1l~.n tJ 1 um"l';J"l1';J"l LLOI::!'Im~ LL 1~ti1llJ.y11l1'il 

~ ' u 

L~EllJOI~.yj"l::tJ::"Yl1~LLi'l::'i::EJ::L1i'l1~1~ ') L"JI"U. ';11n~u LifEJ~ fi1"U. ':I !'I':! ~~J'u ~~~1l~iiTV\\.I~LLN\.IU~U'1inTl 
1 ..,~,., A d A..r 
"U.n1'iu1l~n"U.LLn L'JI TI1UfllJ ~0111~';J"U.~~mlJ~11'il!'I11U~Oim::"YlU"Yl<l1'ilLn~'JI"U. 

' 
NG~m::"Ylu ~ am1'il<s1'il11 u 1::tJ::ri E1!'1f1~l'i 11 ~~n1'lf ii~~ 'l u~1U'll a~ Nam::"Yl u ~ 1lTI11lJ R::mn 1. u 

n1"l';J'i1'il'i t:-1 01m::"Y1U ~ 11 tfim nln1'i';J'i1 ';J'i LLOI:: t:-~Oim:"Yl U ~ 11 fl11lJU OlE! ~Jl tJ n1"l'il"l1'il'iU"U. "111~"1'1 011~ LLi'l ::u 1-1 

L iu m~'l11l~~ 1-1 .yj iim<s'li"U. H~1 R~ LLOI ::Eltimrnfi 1l Rfl~ 
' ' 

1 u~u-YI-Yiiim1lJi'l1~'li'u "1'!1mllui11~"1'1UL'll1 mlJLm1m~"l'l<~1~"1'1lJ1 mfl'll 43 u7L 1n!B1L1l1l1-11 • 
"'a.i El:JJ m-s11~l'i a~~n1'lf7lJm~"l'lfi1~U1~ L 1<~11l1';1 iim1lJ·ihLi:Ju~ El~ 1 i111'il'l'1'il'l'~1-u. "l'lii~ 'l um-sri 1l!'lf1~ 
~ A • ~-I. ~ ' .. ~ A .r :'1 ' 1: 
L ~ EJ LU vn:: t:-11'il11';i'i';J1n 111 L1l1l';J::"U.:: Lu 111 L1l1l"l'l1 ~ L "l'll!J 'll~';J ::m::"YlUnUn1'l'';J"l1';J'iU 1L 1 nl "U.LuW1!1~ !'11-1 ') 

t:-~Oim::"YlU ~ 1l n1'l''il'l'1'il'l' 1\.1 'l':: EJ :::~1 L \1. \.ln1'l'Yl 1l ~~n1'lf';J dh!El tJ lJ1 mrl1l L tl'l EJ UL fi tJUJlU 1 1-1'11 m: 

ri1lRf1~ ,j11-111-1~1"1'1U:-YI'il:L'li11ti~-;;1-;JR1JUR1l1~l'imLil:: Block valves -;J:ii1a.imn 'il"U.EJ1-;Jnih11~-h 
"1!-iiit:-~am:::"Ylu" 

~ .I < 
2.1 0.2 1!iltlu'l::!'l" 111 • 

1) ~~ri1 LLt:-l\.ln1'ifl 1l Rf1~ ii1"1'1"U.~'i:: tJ::L 1011 LLOI:RmU-Yifi 11 Rf1~~f11lJ~~ii1"1'1 1-1~ L iu "111~ 
oi:.:!11R(;l atimrn .yi'J!~ L-;J\.IL~ EJU1:R1\.IJllJ"I'I'Ii 1 EJ~1\.I'il"i"Wl L 1-1 ~1-1 .yj • 

d 
~~'11~ .................... / ............ -=~ .............. .. 

(~1mnJiln 1m~~1u) 

~~~m71my 

u'ia111171~wl11~-ammoii~ (lh•LI'II'Ill'l~) ~1n~ 

~.. . 
~~1'1 2 W'lH111f11J VI. !'I. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITEO 

" ~ ~~~-:- ~oi ~~'11~ ................ ~ .................................................................... . 

~-tlu1tynTl 

117H''YI .. ij,'\.l.~fiil LL£l\\'V.1fiHvf UEI'Uif ~5t~.~Li'ttJ~..1 ilEl\\~~LLii!U"rf -;i1f1il 

~ .. 
~~1'1 2 VU1H111f11J VI. !'I. 2559 

i'u7~~~,~~~\\lt'1 
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"' "' ~ 'i'~LU tllJ L 7EJ1J'Hl £J 

4) n11'11'1-1Lf~1L1'1j]!Jt/mm LL<l~'JJ!l~Lih.J~h~ ') qJ!J~~1L UUfiTl!l£i1~L -.un:ff!JqJ'l!JtJ1WV'l1'1'\U~ 
' ' 

~iiH111~~ LL<l~n11fl11Jij]!J~L'Ji'!J~11j] Lf1!l1~hi'L~M1fflj].i1~ ') lj]fi'l'\~'l-llJWi{utml-1 ~~ 
' ' 

'1'11 nf fflj] !l t/mmfi El Hn~'l'l'11l ~1-llj]fi'l'\ ~1-llJ um1 '1-1 q) !J~·rh fl11 !J H~!J11j] L-.i'L1 tJUf!l £J 
' ' 

5) ri1'1'1Uij]1-.i'~um1uiummu~!Jm1!JLTILL<l:tl~milj]1!Jn~-;Jn-;J7B£i1~Lij]'f~ij]-rlj] 

6) ilj]'t'hil1tJ iruLt'nMm LL<l:iruru1mhJ u'lL1nLLLt'wrn~riBHi'1~ rn~LfltJ~ LviB1-.i'~'lirm ., ... ., ~ 

m1u L1j]tJih~£J:m1~1j]o;f~~L 'I'I!J1::H!J 'Jlij]L-;Jl-1 LL<l:H!Jij]lj].ra~nuLt'nMm:m'l' Htl7d£J'J5u 

LLt'wrn~ 

7) 'l'l~m~ £J~n11'11Uit~ 1wll1~'1i'11!J~d~.t1uuwrn~'l'l<l1~.!1~ 'l Lij]tJLum: 1u~u~~B£i1n.r 
~ 

'15!.1'15'1-1 
' 

8) t/1:'111 H!J ~u£1. -.\'1'1\b £1~1'1-1 11'11m7.!1~ ') ~ L i'i EJ1'li' !l~ LL<l:t/1:'151'15'1-1 Lu'J5!J'J5U ~-;J: Mfu 
' 

1-l 01m:'Ylm1nm1~1 L iium11q)-lum1u~1~'1'1 \1:1 LL<1:~1 L ii um1ri EJ Hi-'1~ 1 -.i'L uu 1tJ11j] £J 

111j] L 11 £it/1::~'YlTI1l1~ LL<l:~WV.Jil1-;J11'!1L-.i' niu fiulfH111~ L~!J'I'I1!l~n11 L~ !.1111 tJ L '1-1 
~ ~ 

'l':tJ:L 1<11BUiu 

1 umtii~ u1um~-;J11-;J'l'L iilj] n11'Jh'l'lj] LiitJ'I'I1 EJ L ~EJ~-;J1nii-;Jm1!.1'11 !l~ 1m ~nTl u'l~'Yl':t q) !l~ 
' 

fu 1Jij]'J5EJlJ'I'hnwJi!l!J LL'l!IJ !l £i1~rl'l-l Yh~fiL f1 !lL-.i'niulfH111~L~ !J 
~ 

1 0) ri1'1'1 1-llj] 1-.\i lj] '1'11 ~1L1JI1 fflj] iJ lj] lj] <l !J 1 fflj] !l t/mmfi El Hf1~ ~'11 1-ltf~ 1-.\jj ij]ljilj] 
.. 'I ~ 'I 

tlmJij].tl EJ'11a~m1l 'li1nl 'linu u 1 uu%'u m~i~n~11 

" 

.0 
L~EJij]11lJ 

~~'lffl .............................................................. . 
" ~ 9£'rv-~ fi),cd· 

~~'lffl ....................................................................................... . 

("1VillJUn LLVI~11U) 

~i~m~LIIqj 
1J'lll11 fl.,.,.; 1rm-mLmoiiv (lh:L flfl1rm) ~rl~ 

-),;~ 2 VICJHThfllJ VI. fl. 2559 

~·ll-m1l!Jm~ 

117~YI ~'ULil'il LUl\4'U1fiafi' UEl'U.ttf L8u~Litu~-:J flEIUIJi'~LL~Uff -;hfl'il 

- ~ 1,;fl 2 VICJH111fll.J Vi. fl. 2559 
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2.10.4 'Vl'IU11111LI-IIIl.111"i 

LLI'lV.nT~U!l~rl\ILLil:Gl~ l'lGlm::mJ ~1 L U\ln1'!~Gl1l~ LL \1 Tri 1l ~~fh'lllJ\IlJn ~~1\ILtl\1 'r11~1l'i"11l'!'t11~ 
iruv'i"l'lnth: L111'1 LLGl: L tl\11'11~n1TIJ V.~~'Yi 1lL 'Jl'i ~~\I~ r\ !l rn~ lJJL'l til. 1'11~ 'VI Gl1~\UJ1 !.JL Gl'll 43 . ' ~ 

"'~ A 2.10.5 l'l'ilJI'll1l'!ftllJ 
~ 

A..... ..~ ... 

U"l"Ml'l 1'1'!1'1!.~ Ll'l!.J - lJ1LGlL'll!.J':t 

.I ' ~ "'' 2.1 0.6 ~1Ju"i::3J1nt. /1'11 L'!fv1U 

o A 

2.10.1 "i::m:na11111L'IUt.n1"i 

r\ !JV.n1"in !lm1~1l£h~U1l !.J 2 L~1l\l L viafi1'VIV.~ LLI'l'I!.~1\ILLGl::~lJlh::lJ1nl.hi"Ji~L 1!\1 LLGl:~Gl1l~"i: tJ: 

r\11 tiTJ~ 1tivufi~nT'lUi!l tJf~u ~L l-i'L1 tJUf!l tJ'VI!l~ lfu~~n1'!n1l ~f1~ 

... 

' 

I 0 I 0 ..... 4 

fllJ\11fllJ'll\l~~ '1!.1 L~\11l~llflnl.::m'i"lJn1'!n1nU~LLil':t l'lnL~ 11\1 
~ ' 

2) lJJMl'l 1'111V.Lf 11'1 tJ - lJ1LGlLiiitJ':t 'll1L~V.1l"i1!.J~1V.I'liln11~1L U\1~1\1~1lJLLI'l'I!.U~U~nT'i 

~1V.n1'!fllJV.1fllJ'll\l~~ Ll-i'thun~1\IV.LE.JU1EJLLGl:LLI'l'I!.~~LL1~~EllJ1'1111J 11n 3 L~1l\l 
' 

UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED 

fh1"71'El .... ...................................•.............••..•....• 
~--. ~{I ""> ~ .J ;rv ~V ~-

~~"l!D ....................................................................................... . 

(\nm~lJitn ~Yinli'l) 

\)'~t~m1l1-1qj 

u1M'n nnu.f \nv-lJ1L~Liilv (th•Lnfllnv) ~1nt1 

-... ' 11.11'1 2 Ylt]lf1l1fllJ Yl.l'l. 2559 

\J''Il-11-111!!111~ 

lJ'ilf'YI ij1U.L~~ LLD'U\1.1~H'c;i' UD~'if ~fhJo~LilEJ~~ flD'U.~~LLiiiUff -;hr1il 

- ... 11.11'1 2 Ylt]lf1l1~!J Yl.l'l. 2559 
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2.11 IIN'In.lfiuGi ll1~~TI!.t11~h tJU1 aJ t1Ui'l::lin13JUOltJ(;IIl t1 

2.11.1 vni'nm~ua::L"I'I"!Ni'l 

n1~11 ~II ll Tria ff~ fi1 'll'ii a~ L "Ji' a tl mmlliil: flll~1ll.i1ll1lll-11 n .i1 I i'Juo;i' a~ ih.n 'i1'in1~1 ~ fl iii~ • 
N iilm:l'llJ 'ii1ll fl1ih <Jl\1lJ EJ 11!1 :m1lJ Ul'l <l ~ n EJ ~ .. ::1 n ~it ll nu v·ar n~1ll 1 WIJ m:~ rl1 tr~tl fi ~~1l\L ~ <l ~lll 

..... ~ .J 
~::~1J~1l'lfi~ • 

~ .I ' 2.11.2 1!;1flu':i::t'I~A • 
.. iJ ~ ~ A ~ • I ~ ~ .l. I A ~A 1 1 VHl u~n lliil~ Nl'ln"l"::l'llJ muu1"ll1 ull1lJ EJ lll'l:fl11lJ u iii D~1l EJ'Il a~vmn~1lll'lu !]1J~~1u u 

1m~m,. 

"' 

1 'li'~1ll<l ~1~1 "Jil.J-.11~ 

2) rl1l-lll~ L ~1J1Ml'111JI 'lllJ1'ii 1l~U11~fmn lf\~1l~~m~1lJ LLNlln11UTl"~fmn 1umm~ Ln~ • • 
m1 jJ t1 ~ tl n &i'IJ 1l ~ 1l tl mmLLi'l:: EJ1ll Vi1'1-\ll:: .. :: o;i <l ~ Yh m 1'!11llJ LL 'lllJ 1 ~ 1l ~ "'ll1 Vi 1 i~1ll1'ii' • • 
ml.ltln&i1~m11 

3) n1'11ll~ 1 ~jjm~TfuL 'll~~u ~ri aHf1~ Lllui~w1u Vlfal.lnujj1 'VJ!lu~H-l1~u ~1~i~l1lll 1 vi a 

ila~nuuu'li1 '~-~~ • • 
4) n1l-lll~ 1 l-l'li~~~ N'tyqp m1~ aul-17Bi11 EJ N'tytrn1Ym1uu11 1m~ 1l11lriu1 ~~ii~ !lu~11 EJ 1 'liu 

1Lm"riu!l~ii1'll Lllu'ii'u 

5) n1'11u~ 1 ~jju1M'Y11u 1 '~-~ l.l1~~l-11atlmmtl;;lJVl EJ11J1Iil 1 d a~ 'iiu Ht u ~u ~ri u .,.f,~ a~,~ . ~ 

a~"l!D .............................................................. . "' ~ ~~ ~~"l!D ....................................................................................... . 

(1nmwiin u~~11lJ) 

~iiln17\wqJ 

u;Hn n-n11w tn~·IJ1Lm'ii~ (l.h::Lmrtn~) ~1ri~ 

- d ' 1\1>1 2 ~CJl>tl1AIJ ~.fl. 2559 

iji1u1tyn1'l" 
lJ7li'YI ~1-uLfi~ ~LD\lo'U1~a"iJ LLDV.!il L51-lo~L\ttJ~'I1 flEl'U-i~LLVI1nf1}1fifl 

- "' 1\1>1 2 ~CJHt11tliJ ~.fl. 2559 
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8) n1l'IU~ hii:im'l"il D~n\l~fl~.rl £J '\. u 'i{u ~rim1'f1~ t~ £Jli13J~~l'I7Dri an a~1 !'l £Jm 1u L'iifu 

auru1~ 1 ill nu~~1u~ L~ EJ'l"Jia~num13Jfau 
.~ "' 

1 0) n1l'IU~ '\. liu'iMI'lflJ L l'llJ1fl1lJ~ lJ L liflU~1UU£ju~m lJ~ jj ElnTl"U fjmi~1U L Um'l"ri 1lt1'f1~ 

'lJEl~ 1m~m'l" (Work Instruction) El~1~Lfli~flf~ 

11) n1l'l '"~ '\. liiim'l"~'l"'l';J \1'1JlJ"l:lJ lJ \1'11i1'l"f\1U111 fl~13J LL U'l Yi atf~fh'll 111 ElL'" 'i{u ~ ri 1l Hf1~ 
1m~m'l" L"JiU Yia1.J'l":U1 LLU'lYimi1'11L~lJ LUU.i'\.1 riauL~lJ~1LUUn1'l" 

12) n1l'l'\.l~ 1 l\'iim'l"~'l"'l';i \1'EllJn'l"'l"lJHI'lif~ ~ULLI'l:ihm'l"lJ'lJ El~'i{u ~11~ LL '1.1 1Yi atf~fh'll ri 1JU 

L73J~1Liillm'l" 

13) n1l'IU~ 1 lim'l"El1lnLLlJlJ tm~t1'f1~'JJEl~Yi atf~fi1'll.ia~LUU 11.J~13JlJ1mji1UH1nl'l ASME 

831.8 

14) n1l'IU~ L l\'ilm'l"~'l"'l';J HEllJ LL '\.11'lJEl~'l"1l Ell ~EllJmlJLL '1.11'lJEl~YiEltf~Ji1'llmlJlJ1~'l"ji1'\.I 

15) n1l'IU~ 1 l\'m7m1';J\1'1JlJ'l"El£JL~1llJ~1~ ') .i1EJ'irrm1';1\1'EllJLLlJlJ13J'ri11'l1EJ t~EJ H'f~~L Yla 

m1';Jlll1'l"aEJf1lll'ia7a£Jtn il'iiuljmi~~ii 

• u1M'l'l7u L l'llJ1~Yi1m'l"~'l"1';J Ham am ~Ell.! t~ EJn1'l"u 1 EJ7~h~.r a~1.ifu auru1 ~';J1n ' ~ 
wt.b EmU ~n1nlJ~ LLI'l.i1Un1'l" L 'Jif~~ (!hun~1WI'l~~~1UU73J1 niL Ylm~·u~) • • 

• .;' a~ti~Tfu'i{u ~Yi1~1u.i1 m .:aanl'l1m l'lU LLI'l:.r~ 'l li£lih m~au ~l.IEJ~L V:u1.1 mh~'ll~L ';Ill 1 u 

u'h 'l t\1 'i{ '1.1 fi ulj U~~1 '1.1~71';1 HEllJ"l El £J L ~Ell.! .i1 EJ f~ ~t~ £J jj"Ji 1l fl11l.J L ~ 1l '1.1 l1 "11.J 'l"~ 'l":f~ 
~ '\.1~71 EJU1L 1 m7~ ~" LLI'l ~li1l.l ~~13.1 L ~ EJ1"1i a~ L "li1 11.l'l u 'i{u ~ • 

• .r~ L~'iEJl.l Lflia~1 m:~u-r~ ti'l li'LLri L i11'11l"1~fiufju~~1uL~ EJ1nu7~~ L Yl a~71';J t1'am:.iu 

f~~'l li a~'\. mnm'I"1~Ti1l'IU~ 

• LL.i~ ~ ~naum7LLI'l::'lil.l'liU~a~'l.miL~EJ~~u~tm~m-. 71l.ll'f~v;ll"n~1u'llim1mh~V11l"1 
' . 

..I 1"'.... ..... ..... ~{i~im~tlijJ*m'l" LYiEJ l'ILn~m1m::l.l~7::'l~ 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

fl~'l!D................................ . .......................... . ... ~ 'Y£'~~~-
fl~'l!D ....................................................................................... . 

(~<1mnJiln ~lunil) 

\)"i~m1l"l'lqi 

u7H'n nn~<lf1mHJ1Lmliiu (J.h~Lmttnv) ~1n~ 

-),.;\ 2 yjtjHTh~IJ yjJ'I. 2559 

~ '1 A ~ ~ ~ ~ X 
(1<1~il111 .. ,. 'l!Oilffifl1011<) (1<1~11111<11 .. ,. LnV11J1il) • • 

\J'lhl<1tyn11 

u'iH''YI ~~tufifl uEJu.unil«ii' UEJU!il LU\l.~Lilu~~ fiEl'Uo'J!autlu.Yl -;hflfl 

~ .I . 
11<tl 2 VjtjH1l1fliJ yjJ'I. 2559 
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16) fiTV\\.1~ 1 iiinTl"tJn EllJ"i11 L \.l~!l~nT~ 1 'JiLL<'l~i~n1'HllJtHml jjy\ Lfi EJ1"Ji!l~!l Eh~L 'V\111~11'11 
LLOl~.ff \.1~ !l \.1 nT:il.J ij mi~1 \.IL ~ El ~11111 tJ Ol El ~ n EJ y\ u'i~'Yii'U L 'V1111'1':!n11 EJ~ ~ ~ 1l ~ '1!.1 'ltJtJiju1i 

mEJ1~mwnuVI11~LLi:'l'JJEJ~~i~m1vi'ur\1m~m1 . ~ . 
17) ri1 'VI \.1~ L i i ~ L fl mt 1lY \.IL =Bm V-lfi~ ,r1lY \.1 'VI llEl ~ \.1 '1':! n'llil~ Lu fi' \.1 y\ tJ Ol 1l ~ n EJ 

VIEJUn'1~rf u1 ~ EJ11l1J 

18) i~ L~1EJ 11 LVI~EJ~li El LLOl:EJtlmruri1i~ Vl'l"11J,f1lY\.IL iv-~f1l11 1 'Ji~1\.l 'VI1nL n~ L 'VI~nT;ru 
' ' 

f1 'l 'VI"~ !l~ !1'111Tm 'Yi1m111 11': 111 ~ M'llu Yi 

19) U1fili1l'l":1J1J1J'i'V11'l"i~mwi1\.11l1ljj111\.11lY EJ VI1111Ui:'lEJ~nEJ LLOl:~~ LL 1~;r1111 LLOl:.ff\.1~11\.1 
~ 

m1mu ~ 11mwh L il. u m1m11m11 LLil :tl ii miL~ 11iJ 11~num1f1 'l 'VI" 

20) i~ 'l 'V1"iim1~n;) 11"Jlmv-~v-~l!'n~1u LLOl:.!~'Yi1nEJ~1uEJmimmma11u1iL'VI~ . , . . 

~ ..! iJ ~ ~ ' 'l ~ d • ~ .I~~~ 'l .¥ .J .J 
1) • ~'V\1 Lm11~ EJ~n \.111\.lm1 EJI1'1 u~ VI Vlll 'VI v-1 m v-1 EJ~ 11'1'V111JnTiu !)1J~~1u u v-~u m 11'EJ~ 

L "Jlu 'V1111nib-.rl EJ t1~ii11 111~L li'1 Yim11u'VI 'V1u1mnnu~u ~111m111 L 'VI111:11'11'll11~~1u ' ~ . 
2) vi' u Yiri 111~•::ri 11 'l iLii ~ !lum1 EJ ~ 11~ ~~ iJ1 m ~ !lu1 iv-~1!' n~1 u m1u LL<'l:ri1'VI u~ u~~u 

'll.i't i 'Yi1~1 u1 \.1 vi' \.1 Yi ~~ n ll11 LU\.IL 11l1\.11 u1 ~ EJli '1"1 ~';11n L VI~El~ iJ 11~ nu!l \.l~n EJ ~1\.llJ VI Vlll • 
3) i~ 'l iiim'l"EJm11~1\.1111ii111U1lT EJ LLil:m1111ill11~.rlEJ ri<JuL "Ji1lil.ju1i~1u•'i~ 

4) muVI11 LL<'l:ri1i~m1m 11'll 11~1r1 EJu~YiH't uTm~m'l" 
' 

5) ~ ~ ~ 111.1'1":11'1 \.1~1 unu h~v-~ EJ11J11lll11 ~flu L ~ ai'u ~~ ~ih EJLu mtil.u mil \.1 L~LL ri 
~ ' 

1 1 ..! fl 1 .J '1 ~ d ' ..! 
1~V-IEJ11J10l';l:\.l: LLiil: 'l"~V-IEJ11J11li1'::Lm 'll~Lu\.1 'l"~V-IEJ1U11l'Y11JEJ niiiLVIEJ~LL\.11'YIEl 'll~ • 

11'11111tl tt 1 ~111 EJ ~~ h ~v-~ EJ11J11l ~uti' fi 11 h ~ v-~ EJ11J11l'VI1 ~ 1 'VI ru h~ v-~ EJ11J11li1'~'JJ 011 
~ ~ ~ 

umu 'Yif 'V\~11 h~v-~ EJ11J1iill1'~'lliil1 't~ Lil1l~~1m::EJ::m~'tl.i'lniii~1mL u1ri11111nun 

· 1 EJ w EJ11J11l L vi EJ 'l i u'im11'n l!nv-1 EJ11J11l.ff u~ u 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~~~fl ......... ~--~---···················· ...... x~ .... ~~---··· 
(1-nut~lliln UYH11U) 
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- ~ ' 11-11'1 2 Ylt]l:ln1flll Yl.l'l. 2559 

~i1u.1ryn11 

lJ~li-n EJlu.Liiil U.DUU-1fi«vf LLEIU'if Liill~Lil£1~{1 flElU'lf~Uiilt.ni' ,j1Jiil • 
- ~ 11-11'1 2 Ylt]l:ln1flll Yl.l'l. 2559 
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.u "" \1 

1J1~ WJWII EJ~'I'I an fl~'l"n11EllJ'l"lJ fl11lJ tJ a !l~n !J EJ1:j\1 ElU1lJ !JLLOI:~~ LL 1 ~ !\' !llJ ~'il::o;i El~i~ 1.X Yn!n~1U 
• 

~ . 
ua::-nuR:::Lil Ulfll'itDaJa • 

;1~1l'lilm•m•~i1~m"m1u 
\Viijn11flT'l'ii1..1n1mhhJ LBn•n,-~tla~ u~:::~rn-;JLiD~d~·D.,~'U. 
\ v.1jn1'lt1Tl\lfl·m1 EJtt'l 'tl L fln"lfL ,-U'tf fl~ m~:: ~Tl"i L ~ Elfl Lif tHI ~'U. 
lV~1inTiflTl\JHauriLf'l~1~am~m::..11'U.i..:Jd' 
• fl'n":ilffEI1JH1l1l'lfi111Jfl..1L~\.\ (Vision test) 

• liiTliRDUmJntlfi1'Vm1,.,h_,1\.L'lJD..1tlalii(Lung function test) 

• 'il'l'l';Ja'£11J~UJ'nfi111Wfi1'l,fiiit.L 

(Audiometry test} 

... ... - - ..1 ... .r '\l'illJ\.L'YlfitriL'Yitil fi11:U1"'1.Ul1..1'1JEl..:JEI1JflL VI VI LLR::Hrl"liEl..1EllJ91L VtflYILfi'il'lJ\.L 
~ • • 1 ' ' 

LL!i'I:::TlliTllJLi:I\.LR6il'llD..1fiElti..1fh"lS 

.; fl aunJ Fl11lltl a a flfi u n1'ltl!ll'Vi u1u1 n LL s:: L%..:~ Ln fl R EllJ l \f wttn-.11\.L 

Ylfifl'\.\ 
' 
TUJ1"11JHf1~YI1..:J'ii1\.LEl1~1ElU13Jtl LLft::fl'l13JL~1JlhE.J'lJEl..1l'lU'mn'l.l 

rntn.nu.'lnflu 
vn!n..11U't1fif1'l.l. 

' 
V<ll'n~1\IL 'li1 1....~ 

Ylli'n~1'1.1."flnt1'V. Lti'l.l. 

'Vi\Ln~1'V.~'thVI'Il'1 
,.;D..lfl11J~1l 

Yf1Xn..l1'V.'t1nf1\.l. Lli'LJ. 
' 

Yf\l'n~1ULLHUn"liD1lti17~ 
' 

'Vi\.tn~T"YJflf1U L'll''V. 

V<ll'n~1\IWJIIulju1im• 

7::1Juvia"~li1"lf 

,-:aJ:::L 'l a1 ua:::f\ 'l11Jtl 

1"n1~iAM11J~,.,~anu 

rm 3 il 
' 

tla:: 1 fl~~ 
li'ITI~~aurlm.u"li1~1'1.1. 

ila:: 1 fl~~ 

rmtl 
"n1JTI1l"li D~R~1 flfJfl L i} D \.I.UR::trpJ 

.,"il 
tla:: 2 fl.f-3 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

R~9a ............. ~ .............. ~~.~C .......... . 

iJ"'~m>Ll'l'lJ 
u'iH't'l 't'l'l1\IW~'t1"->nLm'il" (th:L't'l~l't'IV} ~1rl91 

~ .. . 
'l\l't'l 2 V<fJl:lll1~1J ... ~. 2559 

~"ll1'1.1.1tynl'l 

u71f'Yl ~1t.tL~tl UElt.tl-ni'Hif utlt.ttf LBt.t~Lit!J~~ fiEl'l.t-iauflwrf "ii1rli1 

~ .. 
'l\l't'l 2 V<fJ1:11l1~1J V<.fl. 2559 

fma~~1\l'l\l .... ,r, 
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3 

m•lJti~1l ilzlV 1 \lm>L~IJ~~LL~:D\I~I'Yl v~•n~7L~jj 
ni~U~~17n17~·Ufl~fl11~H~~Rv • • 

3 "l!>J. 

5 "l!IJ. 

(m7HD1Jl'l'l\11ltJ~LVLi1/DtJ~m7m mwl71~m1>Jtlan~nvu~:m~'lL!I~:l{~,\lint]~) • • • 
4 fl11lltl~ail1i'V a1-i1 mnll uua::i~tL1il~EIJJ 45 "1!!.1. 

5 

6 

7 

( tnl'L i'tJY.I'Il' n~1 \lmlJ L VL IJ1/7Ull.) • 
A d 

fi171J7VL17!111llll'IV~ 

u~uunLau • 
L"ii1VL1l'1fifi11!.1UaDOJzlVhm1Yh~11-l 
- 7::tluu1vn'I 
- 7:\ii1J\11VL1l'1~1\l 

2 1\1 

6 "l!>J. 

8 

9 

L "ii1VL 1l'1fi !111ll ti~ D OJ n V 1 \lm~Yh ~1 \1 ~tilJi'lfliiVl 
n17Ti'li'um:j::"Jhv=41~ 

211-1 

41\1 

11\1 

21\1 

1 1\1 

1 1\1 

• 
10 m7U!lJVlV11J1~ 

11 1Jn'li"1lllm7VLiihl 

"'~ A 2.11.5 N"UJI.Ifiltf<l!J 
u 

.I ' q "'' 2.11.6 ,'I!Ju";:::IJ1lllo I fil1 L2f"il1!1 

~ 

LLil'l 

"' ~~'1!11................. --~ ................ .. 

(\11Vlf>Jiin UVl~11tJ) 

il'"ii'" m1l my 
tJ71J:""I1 "11~\lw1"11v-lJ1Lm~v (ti1:ml'l1"11v) ~1n'" 

~ "' ' 1\1"11 2 Vlt]Mll1~lJ Vl.fl. 2559 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

~- 1:1.1', - d0 '; .J ('"'" .ro~tc- ~, 
a~"l!D ....................................................................................... . 

il'"ll11-11tym7 

u1~n v'u.L~'il uau.una«lif umul LihL~Lltui~ flEIU-iHLLVJwrl -;i1tllll • 
~ "' 11-1"11 2 Vlt]Mll1!1ll Vl.fl. 2559 

f1J~1l~~1\111-l VLll', 
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1) u1~'r1 'r111Utl lmJ - lJ1L<H'iiEJ'l YiTrl!J~1Ul'-liln11~1L iiu~1Wil1lJLLI'-IUUD~nT'Iiii'1U!l1 

;i1 !JU1 3J EJLLil:Wl1lJU il !l ~.n EJ 'Lt 1 L LHI!l <;i !lfH\I.:fi"'"'lJn11fhn U~ LLil 'l 'r1 n L~ !l tJ. L U "1: EJ: 
~ . 

2) u1~'r1 m1utflmJ- lJ1L<H'iiEJ'l 'Lt1LffU!l'l"1EJ~1Ul'-liln1"1~1LiiU~1U~1lJLLI'-IUUD~n1"1 

!ii'Tll.!l1;i'l !lU1!T EJ LLil:fl11lJUil !l~.n EJ 1 ;I' ~1un~1u u LEJU1 EJ LLil:LLI'-IU~~ LL 1~!1' BlJ'r111U Yln • 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LJMITEO 

S~'lffl ...........••.••• " ~ 9£k~· S~'lffl .•.••..•.....•••.•••••.....•••..•......................•....••••.•.••....•••••...••..... 

(1-11VIUiiln ~VI~11U) 

\J'~~m71my 

tJ1al'l 11711-lff11'l"·IJ1L9L.;j" (lh:LI'lflh") ~1n~ 

\J'"ll11-111!!n17 

u7~n ulu~tiii U.EJ'U.U1~Rif UEJ\.Io'li" Lii'\.l~Litu~~ flou.siau.fl·wrl -;hr1fl • 
~ " 11-111 2 VIC]lol-1l1f11J VI. fl. 2559 

~mfl~~11-111-11111l'1 
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2.12 LLNutliju@i n1"1ilD.ni't.ma::a6l~u&ll1 u 

2.1.2.1 'VIanm"'tta::t'VIGJNa 

1m~nT>'Yi mt~ti1'111!'l"'l"lJ'll1~ 1 'Y1 u-lJ1tmlilu LUl-l Tm~m1~ L f1 u1'!i ll~num-;'llmt~n1'111!'l"'l"lJ'll1 ~ 

~~LUWl'iltl 11 1f.l~'lll-lri~~1 ULL1~iu..,-~ m1t11'VIiil 'VI1El mnfi'ilEJU'1JL 'VI'il'liEI~'YiEI EJ1-;J-;J:;na hiLfimn1lJ 
q ~ q 'I 

..,. ..,. .... A ..... ~ , ,.: .., l"d 
.,-ru Lfftl"ii-ILL 'l"~ n1'l"L'il'l"UlJ LLNU.Un LU m V'l1l'l"!:~lJ L 'II 'il'il~ LL'ilL 'l"lJ'ilU.-;J:;.,-,lJ1'l"tliil'ilm1lJ'l"U.LL 'l"~'ll El~ L 'll'iln1'l"lli 'Y1 
'U ... , 'I 'I , 'I 

-.!'~~ 
';J!:Ln'il'll!-1. L'il 

m'l"ila~nmnm.nu';l1m::uu'Yiari~n1'111!11lJ'll1&i LLti~1~Luu. 2 ri1u. ~a ri1mL1nm1aamLuu 
' 

LLiil::naafl~ ~-;J:;~EJ~fl-;J1'l"lli1n~m1lJUGIEJ'ilntJ n11El!lnLLlJlJ LLGI::fiemf1~ 'il1lJlJ1'il'l"jJ11-I ASME
5 El~1~ 

L~i~~f'il ri1u.~.,-El~ n11i'iln11~11-ln11UEI~nu.LLiil::1::ruiJU'1\nu ~~U'1N'Yl 'Y1111-IH 1'Ylu- lJ1Lii1Liilu'1 
' 

';):;~ EJ~ jj LLNU.UnLUU.L'il1ulJll'l"EJ~fummLn'il!llJ'1J L'll'il L 'Jlu.n1'11t1 ~~ ~il~ LmtllJ LLN!-1.~11-1. m1lJV'lf!llJ~11-I 
' ' ' 

~~<11m LLGI::L~i!l~jj !l ~tlmnt'ih~ <] 'iliil EJ'il';ll-l.n1'l"tJn'JiEJlJL riaL '!XLn'illhdt'YlTINiiiL U.n11'1i1LLNU. 1tJtJij:.J&ihi 

.r .d ::1 .I .... .... I .... "'""' ,. .... :::. ,.,._ ............ 

U.!Jfl';J1fll-l L V'l1l LuU.n1'l"u'l"::nU.m1lJLHU'I\1 tl'il El'Yl'l"V'l tlff!-1.'11 El~lJ1M'Yl '1 'iliiiEJ'ilm'll1 'il LLiii::'Yl'l"V'l tlff!-1. 

'liEJ~u~~"muu.an~•::1~fu;.~!1m::'Ylm1m1nEJaf1~LLiil::m'l"~1L iiu.~11-1 Tm~m1 u1N''Yl 'Y111U.H 1 'Y1 u -
' 

m L iii L Iii tJ '1 ~~ ~ EJ~i'il~EIU'l"::nu..n tJ lJ~ ~iii~ 3 :ffu.L Yi ElLUI-I 'II~ n U'l"::nu. 'l ,X n lJlJ~ ~ iil~11tl ~ El ~'" u'1L1 m 
' ' ~ 

1 "' .... ..r .JT A .... .J .... .,f 
nil L~U~V'l!-1. 'Y1 fl"'~n1'l"LLiii::L V'lEI'll'il L 'l!UilJ'l"'l"L 'Y11m1lJ.,-llJLffti'YlEJ1';J';J:;Ln'il'lll-l 

~ ~ 

1) LYimuu.Lm'lm~tliju1i'liEJ~u'lN''Yl 'Ylnu.lf 1'Ylu- lJ1Lmlilu':l 1u.m~mh11uiii::Lau'il'llll~ 
LL;.JU.UnLU!-1. 

' 
2) L yj ElL 'li'LUU.LL 1-1. 1'Y11~ L U.m'l"~'il~ atJ-;-:;.,-,u.~11-l L u.m-;-tliju'1\m1iJ il~nU.LLiil::'l"::ru ~:.J&i.!l unu 

I .J..J "'1.1'..1 
'VI!-1.1U~11-I'Y1Lnti1'11El~ 1-I.V'li-I.'Yl 

3) L yj ilL "Ji'LUU.LL 1-1. 1'Y11~ L 1-1. m1tJn EllJ'l"lJ LLiil::'tln'JiEJlJ L '!XL fi'il m1lJ'll11-11llJ'il1lJ'IIU1 ~fu ~'il'l!EllJ 
~ 

R~~1l ................. ~;.;,··;,;;···-""'-· ~ ~ 9£'~~-
R~"l!!l ....................................................................................... . 

(1-nVl'llJUn ~w~11u) 

\)'.l~m71 my ~"lh~1tynTi 

u1Hfl fi71\ILnflv-mLmliiv (l.h:mfl~flv) ~1ri~ u'i,;-n vl~LilCil LI.El\Ulo1RR~ii' LLEI~'if LEi\\~dtu~~ flElU'J!i~LLfiWtf -;)1fi'il • - ~ . 1\lfl 2 Wt],.111mJ VI. fl. 2559 - ~ 1\lfl 2 Wt],.111~lJ VI. fl. 2559 
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2.12.3 1ii~1L itu.nTl' 

L '\.Ln11El El fiLL UU vi El ~ ~fi1'l!li'l"'l"3J'll1 ~ ~ 'Y1 EHJ1 L 01 L lj\ !.J ~Iii~ 'ilfi !13.11 'il1jj1'\.Ln1'l"El El fiLL UUYi El ~~ fi1'1! 

• ~ 1.¥.J ' . • .¥.J -~ 
tf1'1'11U11~ '\.L~'\.L'Yl'll3J'll'\.L'I'I'\.11LLU'\.L (Location class 3) n1'l"n1'1'1'\.L'iltf111~~"'Yl (Class) El1~!.J"JJEl3JO!fl113J . ~ 

'I'I'\.11LLU'\.L"'I!l~lh~'ll1mLUU'1i"1n1'1'1'\.L'i16 tfll1~~'\.1~~1'\.LL'I'Illhl:~'i1ElclLU Location class 1 LLOI:: 2 El~1~~'l"n . ~ 

'il13J L Yim~El H<h'I'I~Um'l""'l!.l1!.l'1111 uEJmfl'ilL'il!.JLU~1::~u~'i113JLLU1'Y11~'1'1<'~1~'1'13J1!.JLI1"11 43Lm~m1~~ 
~'il"1'lim'il'l"1i1'\.L"'I!l~ Location class 3 m1-Nlum1~hmruaamtuuYiEJ~~fi1'1! 

a 

LrlEl1.hfi1 Safety factor ~1nm'l"L~!In Location class 3 tviEl3J1fi1U1tll'l'l1fi1n1'l"ElElmtuu1u 

11 !.JOI::La !.J'il"JJEl~n11El ElnLLUUYi !l~~fi1'1! tf'l"tl~<;i<;]~Gl1"1'1~fi 5 LLOI::Gl1"1'1~fl 6 'Jl~fi1~1nn1"i'El !lnLLUUYi El ~~ • 
fi1'1! ~'iiL~EJ1i1.'1oi'L'I'IUEln"hm'il"i'1i1'\.L ASME a 

., nTmti..1 Location class L~Eln11ElElnLLUUria~::lifi111J'WU1LLU1.n.h::'Jf1n'nth~fi'1LLti..lf!..lrl' lf!tJfif11h::~1n1luvfu~ 1 ':utf X 0.25 hnf 
fl1JJLLU1't'\mt..3fi1'1J {1h::'ll'107 2 ,j',._,rielu1::tJ:: 200 UJ'?J7';11nLLU1rifJ) 

Location class 1 i4''\.l.fifi11JJ~\.L1LLliutl,-:::"11'101 .::_10 fi~L1au 
• ,¥ ..1 • -· .. ... ... Location class 2 ~UYlf\'l1JJ~'\.L1LLUUu1::"ll1n1 >10 tl-3 ~ 46 f\TlL1El" . . 

fl't'U1EIU 

UU1tiD 
200 It 

\IITED A.NALYST AND ENGINEERING 

>NSUl TANT COMPANY liMITED 

~~~8.. ............. ~2 ................... . " ~ ~-~ ~~'J!il ............... lf. ..................................................................... . 

(1-nmn.nln 1Lfl~11U) 

~.r~m~ 1111!l 
u'>H'YJ YJ~".flY1~-a~1Lm'ii~ (ll~=LYJl'llYJ~) ~1nfl 

~ ~ . 
1"YI 2 Wt]l:f111flll fl. fl. 2559 

("1~•m7fl,X hiiana-i'.,,X) 
' ' 

~'lh"11J1n1~ 
lJ7~'YI ~,'I.Ufiil UEl\l\l1~fffi' ~~EJUif d)u~~it!J~.;l fiElUi'aLLflWI'f '1i1flfl 
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Ltl~umnvllnTHlllnLLlJlJ (Key deslgn/safety)11il~a.nm~.!P" ASME B31.8 nlln1~ililnLLllllnm~~ 

n1'lililil L Wft~ il GlftTI'I m'UI t "tA~~ m~d • 
n11uunuuu 

R1l1 ~fl'l13.1"' 'U.1 LL '\.i \.\tl7:"!f10'l 

fl'l13JVIU.1Yimt~fi1"If (ii'1) 

7::m:·~1..:1'2ID"'I«n1ilfl111f):J.l'ri1"1f (m.J.) 

fl113JVI\.nilumJ mh.J'!l'mJ {UJ"'1) 

fl113JWI-L1i1Utlll tiil1mio;uhurn .. ni'1 

mh..11l'm1 (UJ'il'l) 
d. .. ... ... 

01'llil'l"l'OJU\.L'lL'1ffl3J'il"'ltl11i X-ray 

1101hln17YIR~OU Hydrostatic (i'1l1J•) 

01'!~1 'i1 'il'l:::l1U.'il1ll LL \4 1fia 

'l!UIJ SCADA 

n17~Dtrtn=ttttYiDiii1t17::uu Fiber optic 

"l"::tJtr'il'n\Ji'tlTi1"1fi1 

,-::uuiJa..:~rlunTn~niau. (Cathodic protection) 

•:uuilo•nul .. i'hu••~• (AC Mitigation) 

nTnflftauria 
d 
YIIJ1 : Bechtel, 2001 

... ~ ................ ~ 
(1-11Ut~IJiin 11Y1•11i1) 

\J~•m71'1'1qj 
u'llin rmulf'\Yiv-mlmoiiu (lh:ll11'1Ll1U) ~1n• 

-luYi 2 Ylt]l:tThtu.J VI. fl. 2559 

thu.lvl'qjEJ~ Class 2 

0.514 

16-24 

0.76 

0.92 

40% 'll'Ehl-,l1'U.1\.UL'U.1L~El3J 
2 

'ln 6 Li1Em 

'\~'\oiri1\\1-l. 

l~'\oiri1\\1-l. 

'l~'\oiri1\\1-l. 

fi1VIU'ill IDj 

r11'VI'U.'i1l'\W 

r11'VI\.I.'ii\'V11j 

r .. ~•mn1ml•ll'1<1 
lnv-IJ11al;lv 

Class 3 

0.514 

12 

1.5 

2.0 

24 

YJO 1 it.J'i11~ 

n'""" 'l'l'lil 
ri1\\1-1.111ii 

n'"""'l"il 
ri'""" 'l11ii 
,;,,,...1\\il 
ri1\\1-l" 1'1i~ 

'"TEO ANALYST AND ENGINEERING 
,JNSULTANT COMPANY LIMITED 

"' 77"'"' Wr- · Ar a•'!fa ....................................................................................... . 

\J'll11-11l!ln17 
l..l~H'Yl ~ll.Ufifl LLD'U'U1~h,llf LLEl'U.tf L5'U.~L\ltJ~~ fiB'U.'J!fiLLflU.rf ~11i'fl 

- ... 1\1'1'1 2 Ylt]l:tll1fllJ VI. fl. 2559 
fmo•~11-11U\\U1 
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ln'l'l"'l~fi 6 LLi'hnHnUUOT'IililnLL1J1J (Key design/safety) 'llil~IJ'llll'l"~\-1 ASME B31.4 nlln'l'l"ililnLLUUnm~~ 
fl'l~M~~IJ11-1fA'l"~O'l'l"d • 

n1"iannuuu 

~fi1'Vifl11ll~ U.1 LL t.i. U.ti1::"lf1n1 

m1~"'"1"JJa<,ati<n1'lf (U1) 

1::tJ::~h~'JJEHJfftl1ilfl11Jflllfi1'D' (fi:JJ.) 
' 

fl113JYIU1"Um.J Dth.n.t'av (LlJfl1) 

fl11lJVI'\41iiu.n11 u~nmfifl~hurn .. ni'1 

mh<ll'au (L>Jiil~) 
J. .... ... ... 

fi11fl11~UU1~'11'D1J!fi1EI11l X-ray 

L1o1l\.ln111'11il<I8!J Hydrostatic ('F1L~•) 
nTl~1flfl1::L1\.t.fi13Jm.nrla 

7:\J!J SCADA 

fi17~FJH111::UUYiDfl'1V1::1JtJ Fiber optic - - . 1::1JlJfi1Ti\11Jfi1-:l'Tl 

'l::uuiJn-lfi\.\n17~niau. (Cathodic protection) 

7:1J!Jila<nl-l1vlfl11L"~< (AC Mitigation) 

nTnflaDuYiEJ 

'fia.n : Bechtel, 2001 

1~1.rn1VI\.IIil 

0.165 

12 

0.92 

1.20 

4 

~n 1 itlfl1,.;-
1~1oi'n1VI\.IIil 

1~1.rn1"'"1il 
1~1.rn1VI\.IIil 

1111'1\.llilll'l"'ii 
rhVIWIIL'iW 
!111'1\.I•LVI'il 

TR~•m~fi•ri• n1Y1 

1rw-OJ1Llntiu 

Class 3 

0.250 

<12 

>2.0 

>2.5 

24 

"'ln 1 itlfl1,., 

n1"'"•'"'il 
ri1VII-IIilllW 
rl1\'IU.fllV~"n 

ri1VI\.IIilll'lil 
ri1VII-IIilll'l'il 

n1"'"•'"'il 

muflumnimrl1~11KLi:Ju'1.tl~n11J~Mmmm.Ju'H LL<l~lJ~~"Yl m1uLf '1.m.1 - mLm'li!.1'1 '1.~n1'VI\I'il • 
mm-~1-u.LviuL~IJ L'il!.liinT"i11~LL~ummn"i~n'll\11'il n-1'1~ x 'V\"11.1 (1.8 x 0.10) LIJ'il"l" 11~"ti'lJL'VIU1lLLUTri1l 
Lu "l"~~lJfi111JNn 0.60 LU'il"l"";l1nt:h~ULU"U.LL "U.1fl1lUn"i'iliJ1l~ll"U.LL "l"~m:rh;nnm !.I"U.1Jn L vlBiJ 1l~n\l 

tJu"iL 'VI'il~";l~Ln'il";l1nm"l"~1 L il.um"l"'ll1l~Uflfl<l~ 3 1 -u.L 'll'il"Yl1~'VI<l1~ • • • 

... 
~•"l!u ................... ·············-""""-" 

(\.11UHlJ\tn U"t'l<11i'J) 

iJi~m~l"'l!i 
l)';HYL YITit4Lf1YLU-IJ1LRL.;lu (th:LYLfllYLU) "ii1n~ 

1"-ufl2 "t'l<]l:tthmJ "t'l.fl. 2559 

~I TEO ANALYST AND ENGINEERING 

ONSULTANT COMPANY LIMITED 

.. ~ ,t .... ~· 
~~"l!D ....................................................................................... . 

iJ'"lhl-l1flln11 
u7H''Yl u'\U~'il LLEIUU1fltnf uau~ LDtJ.~Litll~~ flau'li"t'ILLIII'Utf ~1ri'111 • 

~ ~ 
1"U1'1 2 "t'l<jl:t111"lJ "t'l.fl. 2559 
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:: 
~1~ 

• ~111';Jl{'l!o ~11~'Yi mt~n1'll!i"l"'l"lJ'll1 ~ L yj !JL ~\tlu 'h.ima.J lJ1 'il1J!1U<11n 1:1 ASME 

B31.8 i1'JiEl 851.2 851.7 LLI:I~ 852.1 -;i1'1!o1'1!o 2 ~f~Ji.l 
• HTl"1";JU1!.JL~!lULvJEJLiL1Ju'b..l'i11lJlJ1'il"Hi1U ASME B 31.8 i1'Ji!J 851.7 -;i1u1u 2 

~ 

~f~Ji.l ('1'-lfEJm'lum!~n';)'i{u~) 
• ~n';JmrhJJEl~'Yimt~fi1'll!i11lJ'll1~ LYi!lLiLllu'h.l'i11lJlJ1'il'l"\l1U ASME 831.8 i1'li'El 

~ 

851.3 LLI:I: 852.2 -;i11-1.11-1. 1 ~f~Ji.l 

(2) n171.h,-,7n~1LL'Il.1na (Right of way maintenance) 
• 

n1"l"L~UL "ri'1'lh~n 'il u.r~1:~i1~ L~ ElUii'l!o1 ~ lJ-ihlU1 !.l 'l!o L yj El '1111';) <1111'1'-l LL '1-1. 1'Yi !l 'il1lJ ~ ., ~ . 
:: . 

lJ1'il'l"~1un~aEJ~n1~'1!o'il 
a 

• iinT!'i111';JH!JUm1lJ~n'liEJ~'Yi El hiL fl !.l~'l'l!JLUU'imllm~J1l~~:~ LLI:I:U'1L1nL~I:I!l'il'Ji1lJ 
fl'l!o'l-l. 

• ·rhnT>l..ifufiuam'l'lm1a.J~n'liEJ~'Yia1u'l":~i1~m"l"LI111::1~'111lJ1..ln~ h1.~mlJ 
.... .. . ' ... 
'liEln1~U'il'ili:IEl'ilLL'I!o1nElH~n1'll 

• .J1LL mi~'l1El~Rfl1ilmu~ a.Jfi1'll~ El~El EiL UR111'1'-l~ L 'Ji1ii~ 1~~1 !.l . ~ 

• -;)'il•t'hLL"U~1Un11'il"l"1';JHEl1JLLI:I::m"l"~nEJU'l"lJ'liEJ~'I'lUn~1U~hEJ1..i~u1inTl" 

• ~'l"1';J LLI:I:i~ Ln 'iln11n"l"'il ~1'll El~'Yi m;j~fi1'll!i'!'l"lJ'll1~ LLI:I:nTl"TI 'ilL 'Jl1::'ll El~~ 'l!o ~iJ '11-ri'U 
' 

'Yimt~n1'll!i'l"'l"lJ'll1~u1nru.~~"tiEJu m~J,1~~:~mEJm~~:~1'1l'llu LYla1iLllu11..ima.J 

lJ1'il'l"1l1'1!o -;i1m'l!o 1 ~f~Ji.l 
u 

(3) fl1"'j"ft1"'j"1\J"'j"tl EJi'1 (Leakage survey) 

• n1"l"'il"l"1';JREJUL uu1nru.~EJ1";JLii'il'l"El EJf1'liEJ~'YiEJ EJ Ei1~uEJ !JEJ1fi'iltll:l::~f~ Lllmt1u 

... "-.,-~U~'JJEJ~lJ1'il'l"fl1"l"LH11::1~un'il 

~ 
a~"l!a .............................................................. . 

'77-v ~ ~-fl~~a ....................................................................................... . 

(111~~lJitn LL'Vi~11U) 

i]'i~m7L\If!i 

1J~HY11'171\IH~'I'W-lJ1LflLoii~ (1h:LYJfl~1'1~) ~1n~ 

-.. ' 1\11'1 2 Wtjl.J-111fllJ W.tl. 2559 

\]''ll1111l!J1l17 

u1~'Yl ij,,.u~Gl uDuu1a«'if LLa'U.if LD-u~Lilu~., flvu-iRuGltn.f ,),nil 
- .. 1\11'1 2 Wtjl.J-11101lJ W.fl. 2559 
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l 
L 

(5) 

(6) 

d 

o n11'Yl<il(1'El1Jm::LL(1'L vJvh L vlEJ'il11~(1'EllJ'lTl"::lJ1Jn111.lfi'lD\l. ih~1UD ~1~tln~ ~::Iii' El~ 
• 

ri1'1'1U<il'l-i'Yln') tJ LLiiL!JL~'Lfiu 15 L~EI\1. 
' 

• n11'il'l"1~(1'EilJ~::IiJ El~'th 'il1:1Jri1'1'1U<il L vl EJ1-.i'1::1JlJUEI~llUn11t:~niDU(1'1 :IJ11!l'Yi1~1U 
' 

._.. I ._. ... 1 A I ,t 
• n11<il11~1'ilf\11:1J'il1~l'lntJ'JJD~'YlEl 6 L'ilEJ\l.'ilEIT11~ 

• m'l"'ilTI~(1'DlJDtimm-;i1EJm::LL(1'LvJvh (Rectifier) 'JJD~1::1JlJiJEJ~num'l"t:~n"iEJ" 
' . A 

2 L'ilEI\1. 
~ 

i~EJ~i'~ 

monitoring) 

• 'il11~(1'DlJn11n<iln"iEJ\l.'JJD~~1n1EJLU~EJiii'1EJn11ti~DEJn1::(1'1EJa111~~D 

(Intelligent PIG) r'hd'Jutl"!::'ii1'Yln 5 tl 
' 

• n11<il"!1~aDlJLL~Uh'I'I::'Yl'ilaDlJ (Corrosion coupons) 'Yln ') 6 L~EJ\1. Lvla~\1.'1'11 
' 

ti'l"::H'Ylim~'JJD~m'l"iJEJ~num"!t:~n"iEJumtJLWYiD 'l~LLri scraping, PIGging, • 
Dehydration, Inhibitors LL~:: Internal coating d'Julii'\1. 

• 1 umm~ilnTHl El<ilH1UU"!::n EllJ'JJEI~~ El EJEJn:IJ1 Iii' El~'Yhn1"!<il11~(1'EJ1J(1'n1~'JJ El~n11 
t:~n"iEJU'JJEI~ ~1mtJ 1 U ~ Ellii'1 EJ'il1LU~1 
' 

• ~'ilLnlJ'liD:~.~~m'l"f1'JJD~~D LYimJ~il't:~~'IIEJ~m"ln<iln"iEJumtJ1u~EJ 
~ 

• ti1'1'11n~lJn11~n"iEJum tJ 1 u ~ Dlii' D~1Lm1::'1K D~~tl'l"::n DlJ'JJ B~ih'll' L vl EJ'I'I1tl7mru • 
LL~::m1 :1.1 L 'li :~.~'liu 'JJ rN (1'11~ri u1-.i'L ii 'iln11t:~n"ia" • 

• m11' 'ilm'l"t:~n"iaum tJ 1 u ~ EJ~::ti"!::Liiu L'il tJ 1ti'l"LLm:JJm'l"m1~aDlJ LL~::mlJ~:JJ la 
' ' 

(1'1"!L~iliJ EJ~n1'l"n11t:~n"iEJu (Inhibitor injection) !l ~1~ii m rtu~(1'~1 La:JJ D 
' 

LL~Wllt;i L '1S !I fi1La UV11 !ln"!nhnG!L '1'\Giii.HL~,_. (ll"!ULvl m'i'1'llt'l ua::n1nhi ilfl1'llt'l • • 
Ua::LnGI!l1"!9iG11vl) 

..,!TEO ~AL.YST AND ENGINEERING 

,.ONSULTANT CUMPANY LIMITED 

fl~'l!D .............................................................. . •~ila ............. ~.~· ............................ ?.f.~ .. ~ ..... . 
(\11mnJi1n uvH~1U) 

\]'i91m7l'l'll!i 
ll~H\1 \111\llfli1V-l.J1L·L~V (lh:L\'l!ll\'lv) ~1n91 

- ~ ' ~\IYI 2 Vl~H111Al.J Vl.!l. 2559 

_ ___;;,_ 

\]''lhwitym7 
lJ71IrJ ti~\Ufllil L1El\l\l1~H'If LLEJU.'If Liht.~L\tV~-.1 f\El\liJl~LLfl\l'ti' -;i1f1il • 

- ~ 1\IYI 2 Vl~H111fll.J Vl.!l. 2559 
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• ,) ~ L-..iri"liEJ~'Yl1~~1lf!T'i'l"~'VI'i1~ m~fm.Jt'lm~'Y11Jn1JL~1'1JEI~ tm~n11 L "Jill fl1 tl~'lll 
~ . 

,_,. ~ < " ..! ..! >'I ~~ .I ~ ~ t ~ ~ 
LlJ El1 L 'Yl'l"f!'I'I'Yl '1'111l Elll ') 'Y1 ~ L~'l"lJ ~flm~'YllJ\n !J1'l"!l f!EI tn'l"nlJ L ';11'11 El~ fl'l"~n1'l" L~ 

~ 

t~tJ~'l"~ 

• ri1'VIll~lvliim'l"~~<if~ Isolation Valve ~~1li'Y11~L'li'1ih'll (Inlet) 'IIEI~!J1m1~ih'll 
.J. A ft A 1 ..... ,J..\1 ;:, ... ft' ~~ _d 

(M12) L!Jmn~L'VI~n1'l"tll.unL:U.ll L'11ll m'll11 L'VIt'l Lull~ll11iil'l';J~!lnu~fl~L'I'I!l'VItl~ 
.. , 'U .. 

nT'i,1tlli1'll 

• ri1'VIll~ 1 vliimnfl~aurimf~n1'll~m.iM~uL vlaiJ a~nuHiiu-;11ll'lll 3 .ffu ~~Lilu1tl 
~ 

A .J ..... "" ~ .... ~ 
~1!J!J1~'l":ij1ll Coating DIN 30670 'VI'l"EJ!J1m:ij1ll1lli~1!J'VIflnfl1nt'l 'l'l'l"EI!J'Yl~~~~~ 

'l"~lJ u iJ a~ n u fliiu 

LL~lln11"i~S1JL'VI~:U.nLUli'IIEI~lJ1,;'Yl 'Yl'l"1lltf 1'YltJ- !J1LiilL'iitJ'l ';J:::1'JiLLll'l'Y11~L~tl1nlJ~n1"i 
' ' <-11 d • ·' ~ ~..., .r .u ~ _,~ ,_..., ~ ~ ..r "'1 1 

JJ ~'l"Liil tl!JLL 'VI~ u'l"::L 'Ylfi L 'Y1 tJLfl tJ L "J!b ll 'I'll\ 'Y1 Elll ') !J1'1'1~ll1 u"ilJ '11 L 'VI L 'VI !J1::fi!Jn1J'I'Ill 'Y1 ~ tl m~n1'l"'l"::1JlJ 

Yimt~ri1'llliTI!J'l11~LLti~L'VI~:U.nLUliEIEinLUll 2 1::~1J 1~LLTi L'VI~unLUll'l"::~lJ 1 LLfl::L'VI~:U.nLUll'l"::~lJ 2 
, .. • 'I .... 

1 VI @l"mii-wn:~u 1 mi'mnm'Yl1llm'l"ri1'VIllm::~u L 'VI ~:u.ma u LUliL'VI~m'l"ru~ Ln~-ifu~a'l"::uu 
.. .. 'I 'I 'I 

Yi mf~n1'llliTI!J'l11 ~~ ii «n tJ mw !luaw;J:::rh 1-..i'L ii~ ~ flm::'Ylu a th~'l"liLL 1~ ~ a1tl 1~LLfiL 'VI~ m1ru~ u1t!ii' 

" 

' ' 
• Ln~ au1iL'VI~ 1u ~u ~tl nmi~1u '1'1'1aiiflliL ~u flliL tftJii'i ~ ~~ ~flm::'Ylu~ EJ'l"~uuria 

' ' "' 
~~ n1'llll'l"'l"!J'111 ~ 

• Lii~1vJ1mr 'l"::Lij~'llli1~L~n 

• iim'l"4'11'VIfl 'VIn~ll'll1l~fl1'l"111vJ f!11Lf!iieJllm1tl m!J1tli.L~ml'EJtJ 

• Lii~.n tJll'l"'l"!J'l11 ~~'tl.irh 1 vi'L ii~m1u LHtJ'I'\1 tJ'l"::uuri a ~~n1'lllf'l"'l"!J'111~mmt'n L "liu 

LL~ll~li1'1'11L~ml'utJ '1'11tJ~ll LUll~ll 
' 

ONSUlfANf COMPANY LIMITED 

~~'!!D .............................................................. . 
.. ·~ %v~-

~~'I!D ....................................................................................... . 

(\11VWIJi1n LLVH~1U) 

\l'i?Jm~l~f!i 
l.J~MYl m1\ltf1Y1V·ll1L~L~V (!.h:LYli'I~YlV) -o1nfl 

~ " . ~\1>1 2 VU]lf1l1flll '1'1.1'1. 2559 

~'11Tl·ntyn11 

tJ7~'YI EJ'U.Lfiil LLElUU1fh~if LLau.i\' LfiU.~LitEJ~~ flD'WitULi!U,f ~1li'il • 
~ ~ 
~\1>1 2 VU]lf1l1~1J Vi.tl. 2559 

fma~-o1\l ~\I ~11'1 
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--------- -- ---- -------

• 'l.vllv1jj n11'l~LU<il'liU1<il1lltjj 

• ii1'lf~1 LvlolnL'I-Ijj'LLil~Lii<ilm'l'l~LU<il 
' 

• ntJlfl13J'll1~~'1'i1 hiLii<ilfl11lJLlf!Jli1!JllU1~UUri!lci'~ii1'lf L 'Jiu n11Ln<iiLL~U~UL Wl 

mh~1ULL1~ 
' 

m1n11-IU<i1WU1~u1i~ Lri<Ju'l~ml'lmwantiiln::~u 1 
"' ' ' 

(n) ~Lii<iiL'I-I<il Lrimri~m'l~Lii<ilm<ilmii~ hi~1Litum1~~d 
' . ' 

• !lVW'Vi~lJLri !J1'111l~1l1lfiU1lnvlu ~ Lii<il L 1-l<il'ilnLUU YlU fi . ' ' 
• U;JlJ'I'l!J1U1l'l~~'l.~-i'um<iiL~ULda~~,. (n1ii) 

• ~<iiLWml1Ufl3Jvlu~ tl<iiffuu'imlt i13J~1lLriEJ1'111l~L'111hi1uu1nru 
' . 

d A 

YILfi<iiL'I-I<il 
' 

fl1Ufl3JL 1-l<il'ilnLUU 
' ' ' 

~ 

• fl1UfllJL1'tl1Un11lli 
' 

('11) Fruum llFil.lritfiwm w1 'li'W11l'n~1UL '11 <il ~ <il ~~ L tlul'luEf mufllJ~ Lii<il L 1-1 <il 
tl t , \1 .. .. 

~1 !l th~m-nJ 1i ~m1'111l~ I'IU Efmu fllJ~ L ii <ilL 1-1 <il iilil~d 
:.J \1 " • 

• ~ i~m'li'IUEfmUfllJ~ Lfi<iiL'I-I<il Lti<iiffnJnJ1lliLL~~Lll<il'ilnLUU 
\1 'll .. " ..,.., .... - -• 113J w il 'YllJ "m" u 

' 
• 1im'l<1'UUL1'UU~i~m1~Lii<i1Lll<il 

' . ' 
• 11 tJ~1UL ll<iln11rnLi~i~m11'1UEffl1UfllJL ll<il'ilnLUUm1ULUU 'l~tl~ 

, \1 \1 .. ,, 

') 
I I .d .... ..:. 

• LLrlil~'ll11<il!l L1'!llJ1il'l!U 'Yl1l~tm 

l'!uEfmufllJL 1-l<ilun Luu trl<Ju'l~mi'IL 1-l<ilun Luu1 i~1L Uum11il~d . '" .. ~~~ 
• ~i~m'l~mEfmUfllJLll<il'ilnLUU LLil:~f ~ ~~ ~l'luEf 

\1 'll " ., , ___ ... 

mufllJL 1-l<ilumiiu 
" " " •Tr:,Q ANAlYST ANI) ENGINEERING 

"SULTANT CVMI-'ANY LIM! IEO 

... 
~~'1111 •..................................•....•.•..•••...•........... 

• ~~· 9-C.-~ 
~~'1111 ....... ··•·••· ......................................................................... . 

(li1VIllliln ~~Yi~~1i1) 

~i~n1,-hul) 

u~,;"11 11"l1liW~\1V-lJ1~moliv (1h:~\1fi~\1V) ~1rlq) 

- ~ . 
~\1\1 2 Yit'J~TI1fllJ Yi.fl. 2559 

\J''ll1ll11!1111~ 

u7lf'n y1lL1fiVl UD'\U\1iiifiJ tLEIU!il Liiu~Litv~~ f1B'UCJ1HUflUli" -;i1fli1 

- ~ ~\1\1 2 Yit'J~111flll Yi.!'l. 2559 
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(n) 

('11) 

(fl) 

"' 

------ --

• 1'1im·nn!Uffl!.ll~i~fi1'l"l'll!.VmUfi3J~Ln~L}WI LLL'I:i~nTH.yjElfl'lUfi3J 
'!. '\1 'll , ... 'I , 

L'VI~umilu 
' ' 

. -nm(l)mf! 
• 

• L 'li ~ .t~ n1'i"l'll!. V fl1 U fi3J ~ L n m 'VI~ ~1 LUll n 11~13J.ffll 'il!l 1!. LLL'I: 
\1 '\1 'I '!. 

'JiEJfi1'VIl!.~'JJ 11~ L 'VI~unLU U'i":~U 1 1 'liLLLt1 Lff7-;ni 111!. ' . 
• LL~~I'Il1Vfi1Ufl 1J L 'VI ~'il.n LU l!.L 'lim1u1i~nTH tl~ E.lliLLUL'I~'i":~u L 'VI~ 

'1.1 .. 'I 'I '1. 

umuu 
' 

• i13J jj ml'u L ~1'VIU1~ ~11111'11 11~ftu ~/~111'il'YI1~'1'1 011~ 1um,-muf! 1.1 
' ~" ~~Ln~m mi11 'ltl 

' ~ .; ~ w ~ '1 .!' .;.; ~ 
• 11YWW'll11U1U'YI'il~ L~'l"U!:-Iiln'l"~'YIU LU<l!J UWU'YI'YIUL'I11~1HJ 

~ .. .;_ 
fTUllfl'lllfl/JnLn(l)IMVJ 
~ . . 
• LL~~ l'!uvmu fi3J L 'VI ~un Lu u 1 'lim1u1i~nTntl~ E.Jl!.LLtiL'I~'l"::~u L 'VI~ 

'U 'I 'I .. 'I 

• &i~'ii11'VIl.bEJ~1l!.'Jl11~1;;mL'! h~~1U'Ji1~LflE.l~ (ti1ii) 'llflri1Lt~ffUUffUl!. 
a ' 

~1 l.lfl'l13J,'j1 dh 'l~LLri ·m~m wi\~ ~1'l"1'il'li' EJ~~/~1'l"1'il'YI1~'1'1111~ 

h~WE.l1U111 
.. -f1Ullfl'lllf1/JL VI (l)ilnLiiU 

tl ' , •• 

• ti'l"::ml'lm'l"Lti~tJuLLliL'I~'l":~um~umumi'lwl":~u 2 m~"l'YI!.l'l"::uu 
' ' ' 

UHFnriE.l&i~miJ~1/Lm«w'YI1'1i~~L~E.11'li11~'YI'l"1U 
' ~ "' ...... 

• LL'il~I'IUE.lfftlff1'l" • 
• &i~'iifl'VIU1EJ~1ll'llfl~1;;u111 h~~1ll'li1~LflE.l~ (ti1ii) '11flri1Lt~auul1'Ull 

a 1 

~13Jm11J,'j1LUliL~LLri 'l"fl~ULW!\~ 'l"flWE.l1U1L'I ~1'l"111'1i'fl~~/'YI1~'VIL'I1~ 
• LLflil~'Ji11'iifl~113J1il'llU 

'I,IITEO ANALYST ANI) ENGINEERING 

ONSUL TANT COMPANY LIMITED 

H~'l!D ............................................................. . " ~ ~~ H~'l!D ............ /f. ........................................................................ . 

(1-11VH!Jiin LLl'H11U) 

€i~m11'1'1qi 

u'iMYI Yl11\ltHY1V-IJ1LHL-iiV (!.h•LYifl,YIV) ,j1rltl 

~ .I ' 
1\IYI 2 V1Cp:ITI1fl!J VI. fl. 2559 

(\11~flni'OJu h&immft~'Ll) 
' ' 

~ii"U.1tyn11" 

lJ~~'Yl t.I~ULilil U.EIUU1~Hif LLEl\l.llf LD''I-'~Lilv~~ flEI'U,f~u,~utf -;hri'fl • 
~.I 
1\IYI 2 Vlf!l:ITI1fl!J VI. fl. 2559 
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~ 

(n) ~1.h~Hu L" 'il'r\ '111 L -;l1" 11'1~-lmmm :uti~ 11~ .n E.Jtl"i~~h Hmiimu fl :uih'lf 
~ ' ' 

LL-;]~L'ri~11.1ET~~,I!Jmufl:u'Yimt~ri1'lf~h~LLE.Jnn1'lf (CCR: Central Control Room) 
' ~ ' 

('11) i1'riU1n~~i1l~ CCR h~LLE.Jnn1'1l m1'iiH1lU'Ji1l:U~Lm~uu SCADA7 
~ 

~ ..t I 0 I ... .r .J .... 
(fl) H~n1"i'Yl:IJ'll1l:IJU1"i~"i~UU'Yl 1l L 'll1m1'iiH1lU'I'I'\..L 'YlLn~L 'r\~ 

' ' 

4'1'111l~ri1'1lm~nu i1'r11l'1n~•::1h::m~L 'r\~um6.wl"::~u 1 'rl"i1l 1::~u 2 ~1:ULL'iiL "~nTnll' 
' ' ' 

ll'l"::m~L'r\~um5.u ;::~u 1 'rl11l 2 t~E.Jtl;::m~~hui'Y1E.J~~~1:1J~1 LL<~::Lfl~1l~'ihm::uu~1lH1"i 
' ' ' 

m"imUfl:U"i::uu'Yi1l 
' 

- ~ ' • 'Yl:IJ'l"::~lJL'r\~'l"::UU'YlEJ 

' 

- .... A ....... 

• 'Yl:IJH'\..LlJH\1 '\..L(:.I'ilnJ L 'I'IOI~LL~~n.TlE.J ' . ~ 

d -~ 
• 'Yl:Un.TIE.J 

~ 

d ..... ... .... 

• 'Yl:IJH\IUH\I'\..L~1\IL'Ylfl\lfl 

' ...t ..... ... .... ' 

• 'Y1 :1J H'\..LU H'\..L \1~1 \IL 'Y1 fl\lfl'l"::lJlJ'Y11l 
' 

- . ~ • 'Yl:IJ~El'\..L'l"U 

• li:u 11111. -• 'Yl:IJ1l'I'IE.J'I'I 
d 

• 'Yl:IJ!l'I'IE.J'I'I'li:IJ'li\1 
' ·'•TED ANALYST ANO ENGINEERING 

.JNSULTANT COMPANY LIMITED 

~~'l!B ................ . 
~ ~ ~I',.__ ~e>-1-

~~'l!B ..................................................... !.::\l~ ............................ . 

(ll1mn1i!n UV1~11U) 

ol"i.,m~lmJi • 
tJ'lHYI m1l1Hhm-ll1L~L'ii~ (th:LYifl1YI~) ~1n111 

~ ..J • 
1liY\ 2 Vlt]lf1l1flll VI. fl. 2559 

\J'lhll1t!Jn17 

ui'1i'n uh~t~fiil LLDU.lnmH~ L~El'\.Lvf LEill.~L\t£J~..1 flDU.'lf't~UflU,.f \l1fi'fl • 
~ ..J 
1liY\ 2 Vlt)lf1l1All Vl.fl. 2559 

93/177 



L 

L 

L 

L 

L 
L 

L 
L 

L 

L 
L 
L 

L 
L 

L 

L 

L 
L 
L 
L 
L 

('11) 

(llJ) 

~ 

• '1'1 !J'V'H.J1U1il 

~ A 

• '1'1 !.1 'HllJ'l"nTl" 

th:m ~wn L iim-., 'il umu uLri amu ~ !.1 !Hl1UnTm"ll~ • • • .. ..,; ... ..t ~ 
ffl"U Ll-1 'ilnTHll LL il:t.mm~'Yl U'Yl Ln 'il'l!U '1'1~1-1 lJ'il . ' 

nTn 'li11:rUL-., 'ilm'lclun LUU";J:m:vh l'il tJ L.i1wll'1~'l!a~u'1~mi au LLil:Lria tl.l <n!.iTl"tlmU~lJ 
' ' ' 

t~~'l !1~1 L El~ L itJ'l:mf'ILLI-IUUnLU U 'l:iilu 2 LLil:'ll DnTl"li'UlJ li'U U ';11nWLb !1~1\.1.111 !1\.I.Dn i'llJ11~ LLI-I\.1. 
' ' 

LLn1 'l!Rmum'lm 1'il t~ii l'!u!f mu~ lJ L 1-1 'ilun Liiu Lllul'lulf'l'llJnTnr~m'lLLn1 'll1111:un Lii u • uni1 L 'li1 ~ 
'\1 , 1 , 'll 'I .. 

rm:tln &i l'il t~iicT.J'ilm'l'!:uuri mi1'lll-11m7LL 'YlU Lllutl'!~li1u&~m'l 
~ ~ 

nTHlTI !ITI 

~A 

(n) m'laV'HJWDDm1nmn'ilLl-l'il 
' 

('ll) L llu.., U1 ~'ll f)~ cr U'l: li'U L.., <;] ~';)~~a~«~ a w [J w cr~tl.l L ~ EJ'l'li f)~ f) an uan-;{ u ~ 
~ ' . 

#~ LL~ L 1-1 'ilm'lclii m1mULL 'l~'l:iilu 1 l'il tJ 1 i aw tJwttl~';J'il'l'1 !.IW ill-11au1n m 
' ' ' ..K ..;..;... ..... ""' 

wu 'Yl'YllJT111lJU!lfl'il1l m w tJ~Wfl 

(~) n1'1flWtJWmau~i'1U'l!:'1!1'1!U ~ fl clLmiLL U 1ri fl • 

('"1UWIJitn UVl~11iJ) 

~~~m7lV1tU . -

-j'\l;:j 2 VlCJHthAIJ Vl.l'!. 2559 

. • ~~ }£\..r~, 
a~'!ID .............. ./.C..:~~ .... ~ ................................................. . 

('" 1~1'1ni'flll' h~hmai'flll') (\11~1l11\11i'flll' LifU1lJ11'1) 
• • 

\f"lh\11l!Jn17 

u~li'YI ul-u.Lillil uo"U.'U.1mail UEJ"U.!il Ltlu~Litti~~ flD\L"li't'lulil'l.n1 -;hritil • 
~ .l 
1\1'11 2 VlCJH1l1AIJ Vl.l'l. 2559 
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1. 

mauf!~:u'll-u Yi~~·h1~!1~Y11~1.h~a.nm 47-758 L:U m ~~,f -u n11El'I'Wl"im1a !.ih Yi~L Vl'lla~mL~~'Ii1~';11n ' . ~ 

';l~Lii~LVI~hi~1nlTl":!l:~';J:Lii~ Flashfire · 
' ' 

~ 

Vi EJ1lJ1~fi'UL';llJ 

• LL-;i'~ LVI ~n11nt1 ill' &~m'l"~ L ii~ LVI ~Y111lJTI'U fi L yj El~ ~ ~ El'll El1fll"i EJ1lJ1~'1t1 fi'UL !iiul{~ 
' ~ ' 

h~ViEJ1lJ1~ 

('ll)m1LL-;i'~"liTlfi"UL~u LHEJil'i~ m1LL-;i'~"li11~~1um~L!,iu LHEJil'i~'liEJ~Viun~1"U fiU~1u hi 
~ 

~1LiiUm1'11ufi~Ln:IJ11flll1~~~~\{ 

• ri1fi"UL liiuVI1EJ ll'LHEJil'i ~ Lllou ViUn~1-u u~~'Yl'lVI'lm -;]1'11 EJ~ Tm~m1l i ~1 EJ'Yli'Vi !11m 
~ 

lJflflmlluel'LL-;i'~"liTlL inn ~'1111lJ 
' ~ u 

• ri1 LU"Ut1n-;l1~VI1EJ fl ou~1-u ~ u'1~'11 'l VI 1m -;i'1'll EJ~ 1m ~nTl"-;]1~ :u1l11~1 u:u t~uhi 
~ 

L -;i'1VIU1 ~ ~111';) Lll'UIYLL -;i'~"liTl 
~ 

Vloi'~m'l"mufl:uamum'imrf~VI :u~ ~~ 1 v.-er&~m'l"~Lii~L VI~ 11'i~m1~uEfmufl:uL Vl~umi:t-u 
" , ,, 'll " "" 

mnlY1VI11mi'uriEJou~';l~li'l"~m~EJm~nrm~umuu rf~d 'Yln~1EJ~a~aT-uh11';1:1a.iLii~.Jum1!1L~ ') iu 
' ' .K.J ... A..f.J ... .d.A' .......... ~ .... ...,, .d.d- ...... ..,.., 

Vi u '11 L n ~LVI~ 1~ L fl EJ~'ll uEJn m EJ~ LVI u Vi EJ~ n w:n m'i:u 'Y1 :uu mu uu1 ~'11m ~1EJ :u,_.\"iJ-1'-'EJ\ 1-'-'-'~.w.'l 
) '', ,.,1,~?~-if- ' ' ,.-

LVI~n~1Lii. .Ill ~ LLt1~ lJ~1Lii'Un11L'UH~~EJ~tiU 
' 

"'TEO ANALYSt ANO ENGINEEftiNG 
ONSUl.lAN l CUMitANY LIMITED 

"' c;').tw ~~--~ 
~~'liD ....................................................................................... . 

\)'i01m~ hqj ~"li1~1rynT1 

u';lf'Yl YJ-nuff'lYJU-lJ1tm'iiu (th:LYJ~lYJu) ~1nVJ u';,;-YJ uh~Gifl UD\1\11\itl'~ ttD\1~ tB\I~titu~~ ~DWD~Ufl\ln ~1fltl • 
-"' 1\IYl 2 VlflH111tliJ '1'1.1'1. 2559 
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m'l"'li11~'l"::Lij~EJT;J'th 1~1~ E.Jm~ 1 miwrf ~1D'YI1~';J~~aJ1 E.J .n~1um-l"'li11~'l"::Lii~m~ 1 miwrf 
~ ~ 

hi~1u 1 miwrftlljilli~~;i' 

(n )U'Il. ~n/Lnu'li'DaJm ~ohU1. iaJ1n~i.1'~ L 'Jiu ";J~~'li'i1";J::lJm'l"11~'l"::LU~ "l!U~'JJD~'l"::Lii~ L 1011 
'U • .. 'U 

...1. A &' ..J "" ..,., .J .... ... ... I .... A 

Yl';J::'l"::L u ~ D~~m1'111~'l"::L u ~ (aJ 1.1'1 'll.L n E.J1'1l D~~ 'l"D aJm'l"n 0111 El1~rl~) 

('ll)W E.J1 mmh~L 1011W~ L imu ~1.1'~ L YiDU'Il.~nL 1'1Un1'l"i.1"1l. 'Yl'll.1 LL1.1:: L "JiL~~El~~nfl'~ 
~ ' 

LflEJlJL ~~n1'l"l111 vJ1 ~3J~1D'l"::LU~ L 'll. 'l"::lJlJ'ri Ell~~fi1'l!lf'l"'l"al"l!1~ WUn~1'1l. iD~fl1ll~aln1'l".J~H~~fi1'l! 
' ' 

';)::m1u L ~ ~ m'l"rn"'l~rlu fi';j1n iruru1rnL~ aut vJ ·h aJnum1t~1u LLi~';J1nwun~1u ~tl'l"::i.iu L ~011 u ~u ~ .. .... .... , 
~ ~ ~vJ~ n ~ ~tJ ~ v ~ ~vJ~ ~ ,K ~ ~ ...~ ~ ~ ~ mLnOJ L mal 'll.D1m'l" wun~1u~ 'l"::i.illmOJ";J::~D~L'll1'l"::~um~ L ·~mliD~~ummma~~lJLW1.1~"l!'ll.~ 

~ ' ' 
iiDii El~~~.<if~ti'l"::\hD1m'l"~1~., riD'Il. WfDaJrY~'l"1 E.J~1'1l.ii~NU~~lJUtlJ"l!1011alff1 E.J~1'1l. Yl'l"1ll L ~Oin1'l"rn J 'U .... • 

~D1tJ 

.; 
~~"l!e .................... ·············----·················· 

('111URlJitn LL~~'l1U) 

~~~m71m!l 
u'iafl fl'l1\l.flflu-m•~•oilu {lh:Lflfllflu) ~1n!;l 

~... ' 
'l\lfl 2 "''1"'111"" .... fl. 2559 

"'~ ~----~ ~~"l!e ....................................................................................... . 

~"lh'!.L1ty01'l 

u7tin ~~\uillil LLEIUUifitnf ut~-ufi" LD-u~hittJ~~ flD'I.I.,r~LLfltnf-;i,flV~ 

~ ... 
1\lfl 2 VU]Iot111"ll ">HI. 2559 
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n ·n\i.m1lJ L ~tJ ...,, £J L ii ~ LL ri1:u u 'Yi EJ ~~n1 'll'L-..i'LL i~ u'i,;'Yl ~ iru ru1'Ji11lJ 'Yi 1l u n LU u (Emergency 
'lJ .... .. .. 

contractor) L 'li1~1 L ii Um"i'Ji<JlJ LL 'lllJ ~1U fihH'u m1lJ L~tl'>l1 £J 'l-..1 n~u L 'li1 ~1m:tln &il ~ EJ L 11 
~ 

m"imUfllJm1f11">~ll'll<J~n,'ll">~~~lJ (LPG) -;dim11l'll'U'li<Jun-hn1'll'L ilm wi'!~EJ~(j',...,m"ilJ • • • 
L it<J~'il1n flt\l{j'lJU&i'JJ a~n1'll'">~~ ~ lJ LL~n 't111~'Ji1 LLll:ti1 ihRmrumm:h llll~~v\ ~1M '>11nf1 t..., !l'il: tl.l . . ~ 

ll El tJ:ilu LL~'ii:L..., llUEl~~1lJ,{U&iU ~~ LU'U.ff1 L ...,~ 1-..i'L ii~ !lum1 E.Jfl EJLm 1~ ~~~ 11~ ii atlmm vh~l!l 'l unT! • • 
ri1i~n1'll'">~~~lJv\~,~a ti'l u 'Yi m~ mii~m1f1 t '>Ill ..r~ lil,,.,,fi 1 . ~ 

'l·nhmill!.Lllfl'inilu 

Section Length (km) Volume (m3
) LPG (Mn 

GSP to T0.5 7.5 250.9 0.547 

T0.5to T1 3.8 127.1 0.277 

T1 to T2 10.5 351.2 0.766 

T2 to T3 11.0 368.0 0.802 

T3 to T4 11.0 368.0 0.802 

T4 to T5 11.6 388.0 0.846 

T5 to T6 10.0 334.5 0.729 

T6 to T7 11.9 398.1 0.868 

T7 to T8 9.5 317.8 0.693 

TB to M1 11.0 368.0 0.802 

(n)iu~ El'U. n1'l"~1 L U 'U.n1"i {j lJLL!l: 1l tJ mmLfl~El~ L1.J1fi1 'l!Lfl ~ El'U. y\ L UU<Jtimm'>l ~ n y\ • • 
lu''"';"''"'""""""' LPG mrnLii~nT:if11'>11:1flV1~umiiu <Jti 1 'L'>IthU • 

,,,.,-,toJN.1l'U.!J1 tJLUFJ~'il~Lii~ L '>I~ L 'U.L1 LflLL.~Viilill 
• • 

El<ln'h.J'i11mJ~y\Lii~L'>I~Li'JUtJ1lJ1ffilJ Lfl!l 'U.~~ 2 
,.J • ~tTE'9 A.NAl.YST AND ENGINE! RING .J 

'il:JI~illJH 2 '1!~ 'll~'Yl 1 'il:L~~E.JlJm-:;HI.'Ji'l~,.~~iM''th'III!!Wl!~'>IU~ • • • 

~~~a ................. ~ ......................... . 
(mmnJi!n ~w~11ll) 

\J'iflm1 l Vltjj 
tJ'1H'11 m1t.ufhw-•mm~u (lh:LI1Hhw) ~1n~ 

- ~ ' 1\111 2 wrp;.mmJ w.fl. 2559 

~ ~ ~/)-:~ 
~~"1!8 ....................................................................................... . 

('L11~fl11f~,.( 1"1!~.-n~.,.,,r, 
' ' 

\J'"lh'L11l!Jn11 

u1N''Yl U,\Uilfl UElt.I.U1~Hi\' LLEnuf Lih'-~Lit£1~..3 flD'U..J1&utin.nf -;hJl~ • 
- ~ 1\111 2 Wf]H111~1J Vi. fl. 2559 
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L'il'i!.!11n1'l'Lu~~ti1;L'nmn LOI L~!J 'li'il~ EJ !l1 uti'!~L 'Yl~hwtfu•~ti1~.J1 H mi~ Block ' . . 
,.,.~ .oi.J~~.~~' ' '~ .~ 

Valve #3 mOiffLL!Jml011l~'111~ L'V'lfl'Yl';J~ L'iiEI!J LnOILL'IIOI~'lilJ'li'U. L'li'U. 'U.1'11lJ1llJ U1'U.m'IJEJ . ' ' 
~ o !'I ~ o .J o~ A d !'I o ~ .J 

U1 'U. ~'! 'Yl ~ 01 ~ fl 01 El ~ LL~ ~ L 1J 'U.'il 'U. ff1 'U. 'li'il 'Yl El!.! L 'U.lJ1 L 01 L 'li !J';J ~rl ElL u 'U. 'li'il ff1'l' El ~'111l~ L 'Yl !.J 'Yl ,,, , ~ " 
a1• 1-i1 m H'l~Lrl a ii m111.J1 L il u 

mm ~ Lii'il L 'II 'iln1'l'rn'ln LU 'U. atlmrn•:nn Lfl~ 1l'U.V1 E.J'l.tl !T~ffmii.mUfllJ!i1'li~1'U.tl 011 !.J'Yl1~'111l~ 
, 1 , '1.1 , 

';]'iJ~L n'ilm'l'f1, 'II 01 L via~ 1lri1l !.J1~'111l~BlJ L 'll1nU'II1l'1 LLUOI'U. ';11nJ uB lJ';]~L~lJffU LPG L '11011~fi'1~ 1l !l1 'U. yj 1l ' . . 
~ 11 'lt1 !!~ ri1,..'lla~Yi ari~n1'lim~~1 .... t1011 vm~ <·Jh~Yi ml'il 'ltil 1 u'Jim~~Bm11~1u•~rhm1~'il ~~ atimrn 

' 
Lfl~El~ Lt:-~1n1'l1Lfl~ 11,.. ~'ltl~f1111n.... •: L'li'n011L 'U.n1'l'~'il ~~BlJ tl1:m Ill. 30 ""1Yi LLOI:~ 'il ~~ Lfl~1l~ Lt:-11 ~n 
t11:111m 15-30 mYi 1 udf11~ ~un1'li'll~~lJ 1u Yia•:!T~fl~ii ff1111:Lilu'll1l~L "~~ 011 m'l'ffUn1'li"~~~ ~11 1111m: 

' . ' 
'1.~ tfi111 ni.LL'iln ~1~ n ""'il1lJ ff111 ~ vf,.. ~ ri1 'U.L 'II ru:n 'U.El !lnu fl11lJ ff~ ~1'11 El~ ffm ii.mUfllJ n1'liL d m Yi !JU nu Yi 1l 

... 'II '1.1 "' 

ri~ n1'li'l':'lll1~ ~'U. '1'11~ nu tJ 011!.! '1'11~ 'II tr~-;)1 n ffUn1'li'll~ ~ lJ 'lti';l'U.n'l'~tY~ L 'II~ 1l LL ~ ff1111 ~n1'li tl1~ ~'Ylrr111 ~ . ' 
'II El ~ B lJ';]: 01 'il 01 ~ L fl ~ 11~. ~ LL f('il~ iumn UI.L ~ 1l 'U.L ~ ~ ,r n ~1 .... fl1 u fllJ L fl ~ 1l ~ rh m 1'1111 .... ff'i 'Yl 'li"t tl !T~ 1l tl mrn 

... ... 'I , 'I 

'l~ll'mm-l1 100 LlJ'il'l' ti011!.JLU'U.WLhLtl01 ~ ' 'Yl'il ~ !.! (Quick 
"ITED ANALYST AND ENGINEERING 
.ONSULTANT COMPANY LIMHE.D 

~~~fl .................... /.?.::: ~~~fl ............. ~~ ............................ CJ£f:':: ... ~~: .... . 
('lnvtliJUn LLYI~11U) 

iJ'~flm71'11qj iJ''ll-1U11!Jn17 

tJ1H'f1 f17114W" hm-lJ1Lmlil~ (lh~mflh~) ~1nY~ u7tin t.J'\U~tll LLEl'"'\.L1~ft'lif LLEJ'\.Lif Lfl'\.L~LittJ~-.1 fiB'I-L'lfHUCil'l.\..1 •;hfit~ • 
1'14~ 2 Ylrp;.rhfllJ VI. fl. 2559 - ~ 114>1 2 Ylt]H111fllJ VI. fl. 2559 
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• nfl1~H'luml"~~~~1l.iLn'll 1 -i11lJ~ u1nm';J~Lii~L~~ 1~tJHv-nrn~1'11~1~1umwnm ' . 
mh~~'il1'111'11 2 m1 LLfl:~'Jl1tJ 1 TI'II113Jii~n11~~~~LLfl:L~lJLN11-l~~.ilmon 

~ 

7l1U71'Yln • 
• m1lJ !"m'JJ 11~'Yi!ltJ1~V~'I-I tl'111~~1l~L rl tJ~V'l!J 1h:nEJu~1 tJ'li'11~ 11~~~~~1~J1tJ 11!1"1~ 

' 
m 1JTI3Jn111 '1-1 fl11lJii~ 11 timruL fi !J1 n U Ti11lJU ~ 1l ~.il !J~'il1 L tJ 'II . ' 

d _, ~ 

• "l"l1U11'Ylfi'l-111l"i"l1~1nEJumm . ' 
1l11111'Yln'l-11EJ1nmn 11tlmrn~ 11~ LU'II'll 11~ 1 ;,l.i 'lf~'ll EJ~ 1 'Y1 tJ'il ~'Yl:Lii tJum,-1 'li~1'11L 'llti"l"~L mt1 'Y1 tJ . ' ' 

'lf~'JJ EJ~ 3J1 L ~ L ~ !J'il ~ 'Y1: L ii tJ'II n17L 'li~1'11L uti,-~ L 'Y1 T'I3J1 L~ L ~ !J 1l1U11'Yln'l-1'1111l1 ~1n 11 tlmru~ El~ tn 3J11l1 ~';] ~ • • • 

!1'11 'IIU1~ tn tJ~1tl ~amiimUTI3Jli1'll~ Ln~ L-., ~ Ltl '11!1'11 '11~'11 EJ1'il'il~nmi1 'Yi13JL u t1 ~ ~u ~~,f '117!1 
'1.1 , , '1.1 \1 

~1n EJtimru~ 11~H13J11l1~';J:~~ ~1'1.1!1 'II '11~'1.1 ~ iiJ1'Yi13JH~ii~ 0.5 LlJmM r'h~~'Jlu LTI ~ !1'11~ 11~ L rl tJ~'V'lEJ h 
' ~ 

m1fl1n EJtimrnl'f~-.,lJ~ uEJminit' 1l11111'Yln">~1EJ,-nfl1nEJtlmrn~ a~tnaJ11n~~~m1m 11 90 ii1m3J~,. • • • 
~a-i113J~L'I.Il1'11'1.1tntl">~~n 

~ 

fl~'l!~ ................... ··············-~---············ 

(\11mnJiln LLW~11i'J) 

\li"tm171 my 
lJ~an l171\llnl1~-I.J1LflLoii~ (th:Ll'll'l~l'l~) ~1001 

- ~ . 
1\ll'l 2 Wtjl:l1l1fl>J W.l'l. 2559 

•'t'"=.O ANALYST ANO ENGINEERING 
;,~SULTANT COMPANY liMITED 

fl~~~---··········-~-~ ......................... ~~~~---······· 

~-B1t~o1tyn11 

1J~~l1 t~1t~.~iilil LLmnnRac;\' u.muf L5u.~L'ilu~., flEIU'lliHL~\nl-;i1TiYI 
• 

- .I 1\ll'l 2 Wt]l:l1l1~lJ W.l'l. 2559 
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3.2 

m'l"n1'11'U.~LU'U. 2 LL~'U.~1'U. L~LLri 

1) LL~'U.'Il<Jm11Ji11Jjj £J L 'U.n1'l"i11J;j'LL'il~ LLr\'1/!J"ll''U. 
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o 1h:'J!1 'l!lHhu hi qj'i ~ nl'i «1 v <i a ;l'u~•ri1.,11aJii11~ri'u'!"'l!" 1"1h:1Gf,.,;a hh:l' 
i1 qJ ~1 u fl:: ~ fl n-t::'Yl tl"ll [],) 01'1viGJ 'U.1 

fiimi1EHVIa'.(J;jlfl"'-'fi171.h::"lf1"lfUU1.1th\.L 

Lli ~D-301"' l~ij Df!Wl'VIO'l'nttin~ iia-l LLfl:: 
• 

lh u 1 'VI qjtJ ii IHlr'~ "a>J1u ~ ~ H1 '1'1-nn>Jtl 
1~,.~~ 

• t.h::~1'1flHh\.LVI\t.,u\D.J01''By;\.L 
LU.Jl\ oW'il.IU 1l \.Lil1'Vfl"111"ll £1.311 ij 1l1fl Ufl:: • 
~ El'l 011ii cf1\.l. 'i1111. '\.Lfl1111.) LLHULLH:: 

Th'VIUiilflfi'YI1..:J'llD·:Jn1'1~GJ\.L1 

• UltJU1U UH\.L~GJ\.l1tl'l::LY1f'l 1l1Vf1111Lfhnfi'1J 

flf'l"r11-l"llEJ.1n17.,.rilJU11l1fllvi iierh.1'1.1? 1liltJHlY·n::~ 
.d ... ... " 
LOU101Jfl1'1WilJU11i11U~fiWmn'l"UJ 

• LtJiil 1Dn1Rl~tl'n:"lf1'JJ'U.i.hhu."h11D th-3U .,.;';1'1-:1 l 'U.OTl 

ri1'1'1U~ll~Um>Wf1Jt111t~m111•ll"" 1um>.l~ihl1. 

o 11u1ii~1ft v1n1Jm>1iu>: Tv'l!l1:1nmi1'1!1m>J'l!1~1 u 

m~l.i'luau1~• 
... .d ... ... • ... 

• fl11lJ"lffiL ';1\UO rJ10UOT'r~::1J ~'ilR'l'l•m'l'Ul'll£1 L '\tD-3 

'1'\~at~? li'1~ •=~1uon>~m:1•? 

• n1'l~a.:~fftl,.::nm.J"lJEl·:rr'i1'11'111mL'VIa" JDA L:jm~.n:: 
"1'1'11um7ll1'\uhlh~•s1'1'1n11>JtiT~,~~~ 11•:m• 
UuUu··h;,::Lliuunil1"lH~EJ\hltl'li1ufi";~nTnl-lna11 

--------------------------------

otJ7:'J!1'l!Ul'h I< 'VI ;t, L~ I~D01fJ!•: 
"'"'3J11tlfl"ltlfl3Jllfi~M;nnnfltnVInn3J'~ . ' 

... r .. ... .J .... 
L 'Vfl1::3Ju7::sun11"nlfl1"-l"il1nlJ1-l07tu.YI7,i 

5•'\~91~17~•~n17to 

.1' • • • • • -' a • tfLL;h1fJ1 A111JL 'IJ1l\J nU~lJ'll'" '"u"i:::Lffi"A'111J0..11il/ 

l'i1•1uoin •an•:I'IIJ~a• r .. ,. n1• TotUOIDIJfh~1~ 

i•oinlud' 

'\l1 n 011ri El Hfl..1 U fl::i11 Lit U01Tll EHYi El ~ .. :rfi1-zf'~ L 'V'lTl:: ii 
th:::sun1,-nffl7..llil1nn,-n:l.t 1..1..11u hi~t 1..1 \ uthL1lEJ;J::u:: 

i'irn•if'IJ'I'I1~1~•a~ ~n'l~H1m•~••m•M 
if 

• .1 • .-L_, • 
• fllVI13Jfl'V'lM"il10ElflR1VI0173JYILOfl"lJ'U. 'Yl1u~::L 'Ylf'I:U • 

~1n~1 vi'i1:t~ 91 ~17~ II nif'IJII1 '\o '1'\;D lln"'l~'\·" V1• 
.... o .. o ..I .... IV A 

YIU. 'YI1..l'Yl "lJ11flTl1Ln tJ"lfllJ Hfln7:::'YI1J911U.G1J"ll El..l'U.fl3J 

n<~H1'1'1nn~1J1•lll'i• T•m<>rn:n•HO'I'\nn~tiT~,.~~ ;:\ • • 
tJTl n !J fl1:U iDa ~1..1 ~ m iiD-l 'l'h 1 'i t11::1n-nu.R4u wti-l"ll1fl 

fl11:U~ u. 1 Iii ,f-lfh tl111 ~ mh:::i'YI%tl1'V'l LLG::fl113J'\1'1-l \Iii 
~ ••" \11 v•1u ~i'\•:11n"'l 1lU 'IJII1 

• l'fi1..ln7:::lJ"l'U.n17ii~1Wi13J\~on3J"n'U.L \\H 1Jfl 
• I 'II ' 

ri1nu•ll•m,.h1ilu.1u~a•Tm•m•o1v"lf>~'l! ,;'a ~ . ,, 

• i'!U1fl 

• th1Xn·numu.::n~,-:un11" 

fi'fllU1011lVI1"MjfiliiUfl:: 

ff'-lfl:ULL .,;..1"151~ 

• n17'ilmJEJflRl~nn:mL.,;..l • 
u>:IYII'!LI'W 

• n111 h-l-l1UElflR1VInn3J • - . • 013JYI1"VHJ1071fUI~ 

• n'l"::YIY.I..l3JV11~hm 

• 011'ilfl11El9191VI0773JLL.,;..l • 
u.:ll'li'!LI'W 

• n11J h..1..11'U.DfltnVInn3J • 
• 013Jfl11Jfl:U3JG.WM • 
• tfl1Xn-l1'U.Ulli1J1tlLLfi::LLH'U. 

i..lLL1fld'El:U 

'\.Jav1•'l• i--:=:=-LJ 
---~~------f~~----- ·cmrro~T~~RI~NGa_ ____ _ 

CONSULTANT COMPANY LIMITED 

" ~ )6'Gk-' ~ ••"lla ....................................................................................... . 

~'Jh"U.1tyn11 

u-'1~11 ~'tUfiil LHl\\'ln§s!ii ~ilU'ii LEJU~Lit£.1~-l flEl'U.'lf~HL'ilt.~.'l1 ·;hrlfl 

• d ' 
'"" 2 'f'ltj>f111·~ 'f'l.l'!. 2559 
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• i',ilJ1G 

• ttt,:t'n~1\Ulru.::nn3Jn1'l 

• fi1'1i'fi'l13J~ii~HRfl'llu1i1~lh:::u1m s Uu1n -;J::: ~~U1n11~fl'l~fi';lu~:: 

~•'u\lim1a1oiiv 1 ilo••1n '\1 v!T•'~nm1~.io•m1 H ll'•fl~u'll•.n~ 
1 \'1~ 1~•• \~"J!:ao Tm•m'l? • 

• EJiJ~Hfl'i1lU'H~ .. ..1..11U"l/El..11l1flhi "llEI..1th::~'Yifllu 
• 

iJ~\1~\~ ll'.El\.L1flfl Yifi'Yl1..101'lW'i11U1 111YHl1F.I • 
' .. a. ,.j..f ... 

(Scenario) fl1..1 ') '1JEh1fl113JfiD..1n1'lY.m·H1'U. Yl'llUEI~nu 

flfi'YI1..1USI::'liJUUUfh..1 ') 'liEI·m1-ffi'aiU1 • 
o OU\11U.i1U"'0 •• 1U~OM11fl1.i ~o•u1:1\1fl \u • 

il'"u" \uou1fl~ •1m11'1rl<,..o••1u•h• ~ 1.i11ri ,...-.J1 • 
fi111'1i"n3J"ll1il thw~u ,r,,ru, ':IR'i 'liafl- 'Jim[iu "IJEJ..1nTl 

~GJ \.L 1 LL Vi rl..1 \"l i.:J..,nU.LLvi Sl ::th::LtlYI 

• LU./\J...11U'!JEI..1i'J lflll1tln'Hr..1.,nUi.h'lEh1 U.fl::fl111J 

~1 L llu \ '\.l.fi1''5VI1VH~·..1,l1\.Uh1El..1'1J El..1fl1fll'ii'Lu~::'1J El..:l 

u1:m" 
• fi11~..1V'l1fi1..1tl'l'::L'Yifi~1'U.'VU~ .. ..1..11U. 

T " - - • • '\.L~tJ1J1lJLfiFJ1fi1JYU'h1..1TU.'I'I~\.LL1El'\.l. (Renewable 

energy) 

• il\!n.nu.u.1m.J1tJVfi..1..11U 

u. V:..:!"lf1ii 

• m1hlY11<h"Hli~11'11• 

u1:m1'!\11" 

-------------·--------------------

• oUa fl n fhHLl.J..1 fHn.h::: h.t"..fl! ,-::w-;h.:~ 
u1:1\1ft\11m1•:m1o1'ii"\"~"y\ JDA >11 

11iu>:111ftL11mimm"ul'l'lu'~? 

("1"«lli1n u,..•~1i1) 

\J'~~m>11'1l!i 

- . • n·nJ'Y\1?UJ1n'ni1n.L 

• u.,nln,-·hll Lflv

li1LfH~tl 

• oW'GJ'\.L1n17'ilEJ~n17L"l7"l1..nEJflnt~..:~n17Llti..:~ • nEh1-n'v-a7EJ 

&Hnh:: 1 t1 "Jf"\ui{ \1.~ JDA i..:~ LLCii ~.fl. 2522 

m1~~1'!.? l'l'lum11imm"u? 

• \'lonnOJI'I~1 "':wh•u1:1 11fthm1uti•1~~~"~ 
'HJlJfifl'YI1..:1'YI:::U'~ ur~:::~hfl1JL~~n1'ln{ fi11Ylfifi..:ILLti..,i{u.~ 
JDA >:1'1'i1•ilU1aL\1U1La:~11a1'ii" 

,;QNSULTANT COM 

"' ~ ).£1.- ~o/' ~·'liD ....................................................................................... . 

~"lh~1tyn11" 

u'1H'11 m1uw111"-m1m'ii" (u1:mfiL1'1") ~1n~ 1J71fn ~hHfiil LLU'\.L'\.L1~H9f LLEl\\t;}' L5'\.L~L\t£i'i..1 fiDU.si~LLGl'Wtf -;i1filil 

iu~ 2 "'CJHth~lJ "'·"· 2559 
- .I ~Ul'l 2 "'CJH111~~ ... fl. 2559 
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..; 
liiT'n~'t'l 8 

• fi113J 'li i~ l"' UL fh.n fi 1J nTnh fi1'15ltl 

H a~Lnlln»Wami1 fl•:Hii1'll.:arJ ' . . 
1J7L1tu.lV!U. LLfl::ihlfiWl'VIH'l"UJth·::Ltl'YI 

' 
l~u1• 

fi.:J~O •.................. ················"· -~= 
(U1ULUJitn LLYl~11il) 

iT~•m1lmy 

""1YI10n111Lri'l11 

• m••iian5tuM~Hm•LLii•Ho!h:L~'lllfA'n>trn:d 
~~~~a\~? mho\1? 

• th:a~t.un'"l:: lnJftu 

t£il1'lf aUu~L'}m1M" un::iia~lf1Mn"i"Unh::Lnn 
u ' 

t .. u-,. Til u 1Miln,;l'u~otlm.li,.iooin 1tHi' 

• i'~'1J1fl 

• R1,Zn~1U.flm::nn-am17 

~flJU1fi1''HPI1N!fi';IU'I~:: 

ti..lfl3JLL'Vi-J"1f"lti 

e fi1'l\l.f13J£1'Jitfl'VIfi'l"l":IJLL'V\.:J 
' 

ll1~1hl'>i'illU1B~<nlln»~hiMal~? th<LVlMlVlu 
' 

• fi13JUNU.'VIi-en1"H11~fi::Lu fi1WI"h\{u~ • n·n..rh-J-J1U~Witfl'VInnaJ 

Elfltfl'VInna.J/anfl'1;,::ar.h.Ji"L1tu.lW~? LLn::;,::;jaVJWl'VInnll 
~ 'II \1 , 

1h<LnVll~u1•? 

• EJ%u1 tJ lfi7-JnTtfin'H'llfl E.J Wltt'n.:~1Uflnt::n771Jn1'l 

>i'illU1n17Lfl7>t!ii•LLa<A•fl~ LL >lo'll1 ~ "tmom1ilm:>1 
L ~ fJ-r lii'Yh LL~n.UUh.JfllU'I:::U~nuJ~u'1\ 011 fi11.,.rn1U.1L 'ilfl 

Ll'l7>t!ii•1'hl'HH~01 t~u\i!i7:t~'llll'•1nfi1'lll577lJ

"li'1~·1flmh:::a-.:IFf'iiD·.m17fim~1 ~an11Finbl'l LLa::nT~ 
' 

1h:umfll1Ham7i>in>n \tlli \ ,;.,;~"" 
' 

• th::"ll'1'nU';J::ij~u,fuJfi'VIff\.lol111lU~£1-JdEI rh-Jl'l? 

'··- ' . .. . " ' • 111fl ~~f1fiLI1l1Yl~.:J U.El\.I.'Yl'"J::Ylfti\.L1Lut\LL'VItH 

fi EHJ L .y\ V1'~::i\t1 H1fifl fiT'lvrillt-1.1 Elflft1 fi11'-J'"J:: 'a.hh 1 ,_:; 
' 

• tht!n~1U.flm::n7'UJn11 

rrflJ\.L1fi11Lf'nM,ifi'iilllft::: 

i".:~Fla.!Llvl..1111il 

o \J~n>t1\11;0ti7<'111'JIU ,;1fl11~Lli1\.\,;'u7:'111'11U 0 n7<Vl'l'N~\11·'Vl" 
l U. vfw~LfiilnTHJ DJJfU Ji El Uil1 Lit U.fi11ri £l irl1..1 

• YHJ'H/1JJ'ii1 L ilun17L flm..J7::ft'1W1Eitli'11 hmfill 
' 

t.b:::"Zf1"ZfU.y\LLiilfiR1,j'fl~ -lllilLUj.~fi'1U.fi113Jflfl diflfl11 

fnu1ulu~ll"nU. 
1 

• oia•~m1~i•••u-i1 t~••m>"~1~~~f.!!J' 
'!11U1U\oia:\7? UNITED ANALYST AND ENGINEERING 

• \,;',Uo~afl~noia• tui•1R LLO<R~MII~W'!li!ffl'!I'PANY liMITED 

\u11~u1U 

"' ~- ']£l-- ao...rr-~-flO'IIO., .............. ~.c.:~:-:: .................................... ~r.' ................ . 
(U1~flni'•ll' hihmsi'•ll') • • 

\l'lfnmym7 
u1aVl rmulf 1rm-lJ1Lm-i!v (um ml1rm) ~hn91 u7lffl ~tu.Lilfl UElUU.1~Hfi umuf L5U~LitU~..l flfi'Wii'IUflWrf -;hfi'lll 

-.. ' 1ut1 2 YlCJ>tmmJ Yl.fl. 2559 

---'-~'-

... 
1UV1 2 YlCJ>tm•~ Yl.fl. 2559 

f1J10.~1\11\I ~,r, 
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..; 

.. 
i;JT'I1~fl 8 

i;JT'I1~;j 9 

fi17Ltl17::1.J (Surveillance) 

hflDuL iie-umnnnTl 

~GJU1~flwmnn:u 

'lltri'un17«'1l'u«'U.u\V( au~. ~Elrihmw:rrimf..:~ri1"1f~-' 16 DUfl. ~-'fl1il-:i1 
' . 

e1, \tii'u N ~n-~::n u-;,1n n11~ tJ£4 uuu tl a-.l nTl 1 'll~ ~'" Buffm liD., 1J1 "il1 nn11 

ij'[f1''1..1011 fn.ni'\.L'ifl•rhr.Y..1 E11Jfl. 1W~EJfi1U'U.::\tT;J1firr..1liiEI.:J-i-3'V11fl LLG:: 

n·nJ nT·rrr., Li'j Eh1 ua:: r-4 i ni u 1 'VI"'D n111h::n1vniJ uH'..1 L ii El-371ll u a::U., flu 1 i 
•tl\ln!J"~,u 

'lJ Eli'Ufi17R'I!U R,.UI.L ~Eli il"th7::UU fi17Lf:lTl::1.:J '[ "'fl EJ UL iiEl-l ll1';l1fi fiTl 
' 

trft!U1EI'IlR1'V'ifi'l7:1J ~El1'~ Lth.U-Ift07::Yltl\11fi 1fl7-lfiT'S8 flfH.lfl\1'\.H rla 
t111rlu~flu1n17LLa::iJEJ.ulun~111 7flil'-ln~11 1W~u 1 iiinTl~.,if 

' 
•1im1~i'"•=•~ii•n.,.,~.r,,.he 'llHlo•n,.he "•:m,<i••~~<n~mw . ' 

LLrivnrn.,1'WlJ EhJ '[ 7-:1..11\.L \ ""nTnntlJH't Ufi';lfiT'HJ"HWl-lfi'ft'..1lLl73JiJfHti'l-lo 

1'"~" !i1 \I no~ l7moh7:1•'!1••1m•m' 'Vlo 1 i•ii~m1!li'uuJ~u" . ' 
Wfl il fi77ll'lJEl-l..r-lth::"lrl"lJ\.L ~1 l 1.J u R::1.J~::"lJ1"lJ\.Ln ~11 ~ ;[J_, 

• \ \t n1~fq"t!u ti\.L un7::u1un1~tii'1'-'"11"1J"lf\.L \ \t~ ,j'1Juii._, \ ul'i1un1~ti._, ~ ti'111 

fiD-1Ti'u17fi~D,ti1un~ll 17f1Lll1~::1-l~D'-' 1fl~-ln17 Liu aUua\.L\.LD'-'fi'n7 . ' ' 
.,::.,run Eh,flu \ u fi';)n77117tv. .,._, fi' R-1 L a'i11il D'-'Ti''" hfl"liD'-''!nJ-n-u 

' 
• oW'Iil! u1;itil fi111J R11J17t'l ua::fln rJTI1V'l'll El'-' an1 uu'in11R1 tn7tv.tf'll~ij a ti 

1" ~" ~1 ,.,;,,.m,.; ~u';m,••i'utfllJ"1l '"~" !i1 "n •~ 17e:l117:1~ . ' 
1 t: ..1 .._...... ... ... 

"l.l El'-' fl7'-'n17 ~11J'YHfi111J Ltill'-'"'1n~UfiTI F.J El'V.~ "U.El'-' ll1\11nn17V'lfll'V.1 

............. 
N..1La.J~h1'i:l..:l'\111ilR..1'lJft1LU'~:: 

n'HJrr..1Li'jEI.:J 

iiimi'I.D'-'ti-'n17Lfitil n17n7::\11tJtiEI.:Ihfllii1111Jflflft ~rn ty'VI11ilft'Eiil\IU 
' 

··1uii•m'~"an 4 !l7:m7i1fl (1) n17'l11J'l1~'li•~•!ll!"~!2!.!~u" '-~:-'--.J•hmf" (2) 

~~'liD ................. . • ~ ~r£r.w 
~·'liD ....................................................................................... . 

("1~R~i1n 1•w~11!J) 

~·•m1htjj 
u;,;, ,,,..flnu-m•~•oiiv (ll,=•mtlnv) ~1n01 

- .I ' 1\IYI 2 \'lfj];111>JIJ VI. fl. 2559 

~'lh\11l!Jn11 

ui'~YI ~''U.Lii¥1 UD\lo\\1~H'if UEl\\~ Lih~~L\\!.1~.:1 flEJ'V.oiftlLYl'U.-.1 -;51-rlil 

- .I 1\IYI 2 !'lfj];111.1J VI. fl. 2559 
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lilm -A11;j~fl'l1llff1ll17tnf~.r,""ufl~1n7 n17i'\l.ff917 nT'l l \ofA1tl1m!t1 • • 
n1-ri'n1Y1 fi1111i\l."t'Jft'tl1~~~fl-m1U ~~l"ii ElT'Uln{ LL~::i-lfl3J • 

e ,_,rGJ'U.17::'U1Jfi1'lL fiu~u-JmJfULfl::Tl U-l1u1·nwn11tl1:LflYI"11EI·3n'fi11 t 'lfl . . . 
ua ::ih nn1l"ii1nn11'~1illllo 1 El cl1"ii a L \in.., 

• i' ~ ,T., n a-.1 tl\U Vi mn!u tnL 'I.Lfftl1 \.UJ'in17S"llfl1Vi hu'(u ~ ,f., vi1\.L n11 • • • 
u'in17i'n~~U11.J1flLLfl::n17iJEJ,rr1"U.17flfi11Jfl1111'hLi~lu. 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED 

" ~ ~~' ~~'!!8 ....................................................................................... . 

('111UHIJitn UW~11U) 

~i•m17LVItY 
IJ'!H\1 1171'11H~I1U-IJ1L~Loiiu (lh•LI1flll'lu) ~1n~ 

- " ' 1'11\1 2 Wf]l:t1l1~1J W.fl. 2559 

~"lh\.lo1tyfi17 

ui',;-1'1 ~t'U.Lfilil LLElU.'U.1ih;-vf LL£1\\, tBll~L'ilrJ~-.1 fiElUIJ1aLLflll."f1 -;j1fi'lfl 

- " 1'11\1 2 Wf]l:t1l1fliJ W.!'l. 2559 
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3J11F11m,-i1 eJ\1 nuu a~ u fll. ~ N a m~n11 ~" u 1 1?1 ~ e1 3J u a ~3J11F11m 1m !?11F113J 1F1 11';1 t"tel 11 N a m~n11 ~" tt 1 1?1 ~ e1 3J 

L!?11\lm1rimi"n,'liil1,.3J11'1 Gi 1 mJ-3J1 ta t;iu 

""' .1-! .1 "' '1 'l "" <f 9 "" (111 UV!a\1 fl11Luiil tiUUua\1')1 Uiil::LeJ tl!?l t!?l')\lfl11 t U11 ti\11Un111 L!?I11::VIIJ.Iiil n1::f11J ~:~\ILL 1!?1aeJ3J 

... . 
t~?~,-\lm1rimoi\ln1'1iil113J11'1m 1nu-3J1LaL;iu (~?~i'\ln 1)) 

"' . 
GJ\Imjfi ehLlleJ';J~U~ eht11eJU1VIa-ieJ3J ehU1eJVI1!?1 1VIru ttiil:ehLllelt'f~L!?I1 ;)\IVI'll?lt'f\l~iil1 

~ u 

•• ;D ................................... /.. .......... ---"'· 
(111VII~\ln u w•11U) 

~i~m1lmy 
u1~YI Yl11\l.f 1YIV-~1L·L~V {!.h:LYJfl1YIV) 1hn~ . ~ 

1\IYI 2 wqlfmfl~ l'l.fl. 2559 

UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED 
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GITTH~ 3 IJ1Gt'l"m'l"il il~fl'I'Lll'ltllri'l1lllll m:nuii~IL'lGift oiJTI'I'l"~ mniili'l~n1'lfli'l"'l"aJ'lf1Gi 1 nu-aJ1LllL;lu (2h~lil11 ii'l'm'l") 11il~u'i..;'n nTI'I'lf1 nu-IJ1lllL;iu (lh:ml'll n !I) 

.i1rlfl 

ni'Vi !11 n1ii~ Ll'l Gift iliJ 111Gt'l"m'l"ilo~n'" LLI'I:uri'l1lllll n1:nu 
am'"n ~ ~ 

'1::li:::L"lfl1 ll'l"IJIIGI'lfil!J 
lil1LU'I'n1"1 

~ 

~ 0 ' ~ Li 'ifl~Li ~ 5. Gl1'1'1jllloi11Vi'l'1 (Giil) (4) 1'111aJVi"'ilaJ11!l~il n1mn 2f 'l":nilllllll'l'llnl\nl . . . 
(4.1) 1n~u 1 wii~'ll\111'11 VIlli ~ CJI'I CJ ~1 1.111mii~u 1 wii~m u1u t "'~LL!Im'i1'lf 

!l11rm~:1.1: 'ii11.111.1 3 !lu.'ft~"'n~uL!'l\i" 2 11'1.1 ~=1iuTinmi',Hmu1u~1'l"n • 
~ ' ~ ..1 d ~ hi ~ u 'Li . 3,000 ~'11"1 1!11.1!1WYILVI~il1 !11.1 ~:lJ"'"'YJn 1J 1,000 ~'111 CJ n'l"lll 1:~1"1n~: • • 

u ~ " J ~ - ..~ hi d r ~ • 'l":nCJ1J'II1!1 LI118~1!1J 11'11Jll'lll~ L!118~1'11J IJ ':i:1J1Jill'l1.11ll"'~GI1.11!~Yl"'CJIJ • • • 
u ' d • .I i 1 ... . ~ hJi'! - ... d 8 n'l"lll ~~L!liJLLVI~ L!l"'!l~ 1!11'11!1 ~ lll18~n111.1GI 11lnLil1.1 l!l'l"CJ,IJ!l • • 

~l'llnmaiin (Hydraulic Cutter) l!l~a"1!1Jlhuli'1lT1.11!1!1~1JLWii~ L!l~!l~UI!IJ • • 
Vi!I11J1fl 'l!GI~lJLWii~ 'l!GIUCJ~rl1.11!1'l"Liljj LL~tl!l~Cl~~!l'lf'l!l;)'i'll • • 

(4.2} o!l .... tl 5' ... d. """' ~ ...1 
L"'ana~LL1J1.1L!l1.1n 1:11~11 (Work barge} W"'CJIJL!11CJ~!I1.1'11'11'11'11~1'1 

n1m1a 1'Ji'1J'l"'l"YlnaummriT;)'IIm11J~ii'llnlll'!1 1'lf1.1 Skimmer Power pack, • • 
Floating or Fast tank boom Lil1.1ti1.1 LL~tia~hiLiiuVlnl'l!l111J1!11J1'l"n 
u-- 1 .¥ " !j1J'11~11.1 1.1L'IJGI'Vi1.1't1 

(4.3} Fixed boom !1111JE11'l'llil" Fixed boom U'l":IJ1lll 100 LIJGI'l" ~= 

1~ !l1.1,r1.1fl~GI11J'l":~uli'1 1'i1 1 II Boom 1!11J1"1nill'lrf1.1fln1Jii'1lT1.1MGillCJ'IIl'lfl1 .K1 ~-~ • itl'.~·>!M..Vr.'lltl/l, mlii ll1VI1 n ~ J, !Tui''l ~ "n:Lll ~Gl i~ 11u7L 'llll l01 !l':i81J l'i1.1111J ~ii Gtn m'li" m~ 
..... , ~&: ' • 
~ <:>• 
€ \~: n:L~ 

• JNI'fm;ANAL VST A.N ENGINEERING 

" l :' "' . (4.4} Main boom rri'aiJan~!l!l !1111J!l11'1J!l~ Main boom "''liJU"'tiJ1lll ..;ONSULTANT CliM ~NY L.IMIIEO. 'S ':E· 
~:,..; ~ • 
~~ A'j;- 600 LIJWI'l" lG1!!ti''IILLU~LiJ1.1'lf1~ ') 'lf1~~: 30 LIJ'II"' ~11.111.1 20 'l!'II1!11J11rl \\ ~.fj • 
~~.11,/aysi~ /"""o,. 

" .. /. cMM 1 ~'~"'1!8 .................................................................................................. 
... ~ ~tfr~· 

~'~"'l!!l ............................................................................................................... 

(li1!1Hl.Jiln LLV1"11ll) (tm l'!ni"~nrt 'II~ Hn Hi">lli) ~ < .r 
• • (111"1!11\111'11\1 LnV11l1fl} 

ll'~iln11l"VIljj • ll''ll11111!!n17 • 
IJ'i~Yl\'11111tf11'1!1-1J1LllL'Jl!l (th:LI'lfi,Yl!J) ~1n'll u'iMn u'm~tl Ufll4U1ih~91' LLouttl Lflu~Litu~~ ilD'l4-imLt1Ufl ~1flil 

v 
~ ~ 
1\11'1 2 Vlt]H111~1J VI. H. 2559 

~ ~ 
1\11'1 2 Vlt]H111AIJ VI. fl. 2559 i"me"~1\1111"VIIi'1 157/177 
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V~1TN~ 3 IJ1111~nT~i:ln~n"LLil=LLnl111lilm~nuii~u1111HniJLm~m~rim>l~n1'llfi~"IIJti1~ 1nV-IJ1LilL;iu (•zh~~1Liit.~m~) 11n~u~~n nnt.~d'ln!l-IJ1LilL;lv (th=LYJI'Ilnv) 

,)1fl{;t 

. "' Yl;-'1'1!11 mi~ LL 1VIil !l!J IJ1111~n1"1UD~nt.l LLil~LLfll1lllilm~Yill 

5. M1t.lflmm'I'IJ, (Gin) I ~m~mJn'!.l1.i Boom 'llii~•:iJ(;nfwd'li'L~a~1m-rl11ilmi'111J i{'\.l~~.ia~m-; 
iJ91amJ .J91LnuH~LJiu Boom'!l1~~~'lnan:La 

~M,Iay•'9 

(4.5) Roller H11'11'1Ji11n Boom li1'\.11'\.l 2 '!I~ jjlJH11'11'uhl Main boom • d ~ 
Li18'\.lil~'\.11 

. ~ . ... ' .... ... ~ 
(4.6) Sktmmer Yl"i1llJII'W~1~ Hydrauhc Yl"i111JYI11~1~~flm11Jilii~1Hll'l'l • 

~I {j • ~ < • • t/ d a.l' d L1J'\.I IJ9191!1111Jili1911HIL'I'I 1l~IJ'\.IYI'\.I"i 1!11JL1'\ii!JIJIJ\'i'\.IYI 2 \ii1"11~LIJ91"i 
'II ... , .. 

J11'11Xn 275 nhnfll .;-,{jiJ1'Ji'l'IIJLU'\.I .i'1'JIVIJ a~nm"iii!J 10 anll11'1ffLIJ¥J'l"/ • • 
-i111J~ ~11111J.i''\.l 1 Bar 'l'i11!!1~9191fiTI!Jilli91zlt1Lon';l10 skimmer 1t/v~tl~Ln!J 

• 
(4.7) Diesel/Hydraulic power pack wi'EllJ'!I91fi11JfiiJ skimmer '!191il'~ ' . . 

11111Jnf1~ 1.06 LIJii11 ~11 1.60 LlJii11 1!~ 1.10 LIJ91"i 1'11Xm11J 900 n1anflJ 
• 

_; ~ .1' - " - tl • ... ·-(11lJ><1lJ'\.IL'!I11L'Ylii~LLil: Ll!fl!Eliln) 7:nEJummma~!l'\.191m'lfil'll'\.1191 26 kW 

d -· ._:;'l"' ~ ~ ; Yl 2,500 1111J/'\.11YI Ll!~"i11iln1JIJ '!IL'\.In11tl"i!J"i:~IJfi111HH-Ii11'll11~ skimmer 
• d ~ 

LLii:Lfr'i1J~ 1J~i'IIJ 

(4.8) !HIJ"i"i';II1111J\i1lT'\.I 'llii~a11~J, 1 m 'llii91Hu'\.l~~ 1 11~ 'llii~a1J~ , , , , 
J,m,IJ• 1 a anu1i'!nL1J~' 'llii~u'\.l~~m,IJ';) 3 iilnll1i'!nLIJm HH1!'1wm'';l 

, .. , 'll , 

.... .... .-.d.=t . A' 
fln!Jilil~flnL'I'IYIIJ sktmmer \j'IJ'li'\.IIJ1 

(4.9) Beach sealing boom li1'\.11'\.14 'l'ia'\.l~il: 50 LlJm Hhu~L1nL~lJ 

~~i:l11~Tl'\.lflnlJilii91n monLfl~11'\.l.i'1L 'li'11'11~~ Lrl ati"J:n au 'l 'li'~1'\.l';l: LU'\.I"Itl Ld 11 • 

-----

l'lll1t.lii 

~1Liit.~m"i 
"i=!J~L1il1 

~~ 
lf"ITED ANALYST AND ENqiNff~ING 
.bNSULTANT COMI*AN~ UMt~€.0 

"'~ -ll"ilJilliltiDlJ 
u 

il~~·-····································-~ ) ~-··········· ii~~D ................... ~---······-~----····················-~----~---········--
(111Uff1Jiin LL'VH11U) 

~.r~m1\1'1qj 

u'1~111'lnll~ll'lNmaLIJiu (th:LI'lfl111u) ~1n91 
~ " 1\111 2 'VUjl:l111fiiJ 'VUI. 2559 

(\11~1j1lf~li' h~ffilili'91li') 
~ < .¥ 

(111~il11\11191\l mmll1fl) 

~'ll11-L1tyn11 

u'1~11 uhLqJ91 U11\l\11iil'llf U1111i Liili~Li:iU~~ I\1111'Ji'NLL91\In ~1n91 • 
... ,.1 ... e "" 
1\L\1 2 ~Cjl:l1111\l! ~.fl. 2559 11J111~'il1\11\ll'l\11 158/177 
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IIITn~~ 3 JJ1GI1nTrua~n"ul'l~unt~~~l'lm:nu~~~n~~~ft'aJJTGI7~m,.rimi~n,'ifli'l"l'JJ'lf11ii 1nu-JJ11l'll~!l {2h~lii11\it.~m1) ~a~u'ilf'n m1t.~if1nu-mlm~u {u~lm'l1rm) . ~ 
;nn01 

n;'vunm~~IL1Gift£13J 

"' Q I 5. Gl1\lfllllon1Wt.l1 {Giil) • 

~ ~ 

6. Gl1t.lt.IL'lRn1~n:ll'l 

~·~~ 

JJ11111m"lila~n" lll'l:unt~~~l'lm:nu 

m.Jit 1 I 'li1~ ~I nu D UL \1 t n.J~ 1l'il 1 Ill '111 !J tl ~ • • 
{4.1 0) li',!l1Til~~!l"i11Jlr,lJ\I 'lJU~ilD!lli', {Dispersant) 1'll'li'l!l1Til~~!l"i11J 

'lllmm~iim"ll'ln~11l'!a ii!.l11.nmllimnun il1l.Jl"lnH'J,mTi1~~!lnuJ,lT" 
~~Jl !llTil~~fl1l1JJllJ \1 ~1 'liii:vl D.:l dj \I'JJU~Yllll\lnl"lf1J1D~ill nml.J I ~ll'h 
ILl'l:n"il.J!l11J!liJ IJ ilW lfii11JD\11Ul9\ L '1'!'1. i'\.J11i1 I rhlf11 • • • 
D;:(~ u'i~n nn11a hu-IJll'll~!l~ il:l'liThiJIU\IWIJl:an IESG m!l M 1-vla 

~ D!l1l1J'Jh !J L '1'1 aD LL a: fln'Jl'a IJ LL~\IUTJ LU \1 t~ !J 1.J Till'!~~~ 1\liim'ifln'Jl'!l 1J LL~\1 • 
umii11 mtii~li\iln m'l1~1 1'1'! ••~n:La 't11Jnu W1J1:ann iiiJ~.:~m~illl: • • 
ll1:n auvi1 uu'i~nJ1lT11 Yla cil IIU'inm 1 nli'Lii !l~ 1vlmi Caltex ml'.:~ilt \ii"IL; !JIJ • 
•~~il1U9\1'1. Esso Shell LU\IvJ\1 t~u•:~lnl"lfln'li'aiJfll!JL\Ia~Tim~!l~ 

u'i~ntla: 1 11f.:~ LvlmVJ1!liJ!l111J'V'li'!iiJ 9\aa~•~~Lilllm1ii.:~Lil'il.JmliJil1lJflii 
"l:l'li1'1l'lli1 !J~l\lvl1 !J 

• n11!111JiliJnlW\ILrJaw!la~ NGL • 
e nD\Inl111'1Jlh!J iinT:rVJ"i1ill'IB1J1llhLLil:"i:lJ1Jri aYl L~ !l1'lio.:i':ha UL \1 • • 

W1ll'V'l~WIJmm'V'li'DIJ~ii:L'li~liiLII~m:Yl~ln1"1oia\11~l!l NGL L'li1rl1J • 
L7a vJD~iinl"i\il11iiWDlJL!i'LLiihilli'1~aL'lilnlJ1:1J1Jf1l NGL ~!I~L7a 

.1\oo o 1 d Ad 
\1Dnil1n\ILIJ!l11il:l'I1Jtl1!l NGL \l'lllll:nl'lfll'V'ln:LiliJ!lil\liliJLL"i~ • 

......... 

l'lfl1t.lfi 

fii11\it.1n1"1 

..r • 
Ylllfitm~m1 

'l':!J~L'll'l1 
~ ~ 

II "ill II Gl'if£11J 
v 

VlilD~'!h.:i u'i~n nnlla1nu-IJlLm~u~ 

1_\[f[~ 
1NITEPANALYST AND ~NGINEERi~G 
ONSULTANT CONif'ANV LIMIIEO 

l'I.:I~D.............................. /~ .................................................................... a.:~~a ................... ~~ ........................ ~ ... ~~ ............. .. 
(11lmnJi!n ~Vl.:I11Ll) 

~i91m7t~qi 

mal'! Yl"il11ni'W-mL~LIJl~ (!.h:LYlfl11'1~) ~1rl~ 
~ ~ 

1111'1 2 Vlt]lfn1fl1J Vi. it 2559 

(11l.:~V~ni'\ilu h~tmai'911i') • • 
~ ' ..r 

(11l.:ll'll11111~11 mmmfl) 

~illntynTr 

u'il+r~ v,,uGiGt uEJuv.,a«fi' ut~v.~ LDv.~LihJ~-3 AnuiJTaLLiil~"rl -;J-niY~ 
v 

Lo ...! .... • ~ 
1111'1 2 Vl~lfn1A~ Yl.fl. 2559 11J1D.:I~l11111~11l 159/177 
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GIWN~ 3 IJ1GI1"Tn1"iJ1J~rl'IILLli:Un'l,.rlllln1tYI1J~~LL1Iilft1JIJ lfl"i~Tnnilll'l~n1'llli1"'UJ'li1Gl lm.i-IJ1 Llii;J !J (1!'1~~11it'lln11") 1.111~11~lffi YITI'IIal Y1 !l·IJ1LliL;l!J (lhtLYII'Il YI!J) 

,,,~ 

YlolVI!l1n1~~ II 'l Gift 1JIJ IJ1 GI1"Tn1"il1l~ rl'll LLli:LLiil '!.ll\llln1:YI1J 
am 'lin -A 7:: !I ::L 'l fl'1 l\111Jl\IGI'll1l1J 

~1Lit'llm-s ~ 

6. ~1"itL11'1YI1~YI:Lll • lwJJm:~Yhm,-Hmhu m•~HDl.lliri1i:im,-t111'1a'.l.la~ NGL ~1.1~11!\L • • 
(lii1l) 1a1.1 ')ria NGL ~~~ari1¥in:La\l~al.l'1nm~'li19ia\l~e'lll m7Hl.lth!l • • 

NGL Lvli'lln111l!lnLil.ll.IL~Y.nrn~1Ul.IUI~1liniJ11tl!11llf11Jn1Til.l·n1~1!J • 
11i1 !J'IJ~fllltnn'lfmllfi1Jn111Uii1-iJ lil111f1 1 Ul~!l~-;J!llil Iii !Jl.ILvlL!l~ Lla:u• • 
.n 1..111n ~ 1i19i a ~a H11n ll'V'Ill' nn11 'l u ~a~ ml.lfiiJ~t ,.. Llum'h'll ~•w11i1 • 
H•'ll a1 1 i tt~iJ li111fl11.1'11 1m~ 011'1.1~1 !ll.IU~ •1 u ~ u Yi \11n'V'Il.l m,.t1 'l 11 a • 
ln.,1fuli'lumiJ1miJ1n 

• Tn!l\la•m,-a-mhu 'V'I!l1!l11Jri1~1iln1'll1'lliiun-s1J'll1~ (NGL: Natural • 
Gasoline) ~ u•li'1•a !l1uri a 'lii'IIJiil riau~•=tl~lWria'V'Ii'aiJ~11ii!l'll!l" • 
NGL naua~'ltl'lun:1a m1U!ll.ll.I~L1t1111il!J11ll.l MBM Uo:l.I~L1l\L 

11il!l181.111a1~11tihrhhii:im~'ll'la'.l.la~ NGL a~lhla•n:lo • 
1. .r,'" a1 ih 11 '", ar mill: - ~lil\11 lfl~!l~iJ a•n uaum1 !J if1Ul.lflflo L ~VI !l I fi u• ~1\lflln11"U ~1.11i~111 1 u ~~~~tm~m1 OloBGI'Jb~ 1.1'1,;-n nnulf'ln!l-IJ11m~!l~ 

Gl'l11Jllll1llilll!l ~~~~1ilu~ 1'Jiu I'IIJ1niht1u mlia ,-a•u111'11a~mal.l\l 111t'1mnnu~uli111J 'ii1Lii.Un11" • • • 

.... ~11§/;i-4>, t?. 
fi111JL \IIJ1:HIJ'll!l~·1U 

:~~ ~- ''l d .f.jd •tV• ~ V iJil d 1• ~ o .!' dt •;.,._\'i ~~I\. • 'l'l\LYIYID1-;Jna \ILnGIDLLiil11!lli11l~ Iii 1!JIIi11JU l'\'l'lUn.1UYI11l.ILLo:n1\IUiil 'V'Iun m~m,. '('a" "r oUH YI!J-IJ11ol'li!J~ l~~ v.~ 
I ~ <:.~:• 

l ~ tt \ u•ti'l.l 'lll1 ~ ·rh~1U 'l u ~~~ ~.r~n ~11 IUUI 1 fl1U1U 11i1 utln !1~1nL!l~a•il a•nu JNJT'ffi ~~At9s~ANO I ~I ~): NGJNEERING 

.... -J; a'LIIi111!Jif1Ullfl!lo cONSULTANT COM~ NY LIMITED 

~ 'b' 
• 

~ '{) fli . ~"e; 

....--... 

••~a ...................................... L~ .. J. .................................. • ~- }G.~~-••'!Ia ............................................................................................................... 

(lL1VIUJiln UVH11U} (ll1•l'llli'G11l' h~hmai'lilli') ~ ' .!' 
• • (li1.R'11\L11GI\L m!l1ll1FI} 

.r..-Gim,-1'1'\ni • • 
~"l11\41tyn11 • 

u'!H'Yl m1utf tnu-mLaL-Iiu (u1:LY1FI1Ylu) ~1nlil ll'iHYI uhL~Iil LL1l\L\L1~Hfl Ull\Lfl LB\L~Lilu~. fl!l\L'U~LLiil\Ln ~1nlil • 
~ .I 
1\LYI 2 Vif1Hn11\lJ VI. Fl. 2559 

~ .I 
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- ~1wi'~~m-m~1i1u'lnm~~ - i'lii: 2 11f.J LU\111~~u«'tnu-u11ill~!l'i 
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'llil~LL~a:'liU'II LLa:m1m:-;nvi1 
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• n11\1'11 LL 'Yl'LI'll il~ff~llllff\1111 'LI ~'LI ~ 
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1'1111:11 
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t . 1- 1 3
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