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b. 1 ~~ ~Vl1 ua ~n1i'U 1 ~'I"l'll n\ll'U G'll:IJ1~eJLJ m ruu eJ\InWl CJ~l'U'Uflfl~ b'li'U VIm nih ilCJ, ,
'JeJ\lbVl1ueJ\lnwlCJ bl\llJeJ VlUlnlnn'U~'U bb~~LJ~n8(9)VI i~"11~bVl:IJ1~?1:IJn'UG'lill'1"l'IJeJ\I\ll'U 'I"l~eJ:IJ~\I~(9)1~~

~ 'I 'I 'U

nl';i!i1';il'OJ?1'lJJ'1l'l"l'lJeJ\I'I"l'lln\l1'UU ~~ (9) fl~ \I l~CJnl'J!i1';il'OJ?1eJ'U~l\lnlCJ 1(9)CJV(11LJM uri fll1:IJG'l1:lJl'Jbl'IJeJ\lnl'J 1\Yl8'U,
'J~'U'UVl1CJ1'OJ'J~'U'ULJ'J~G'l1'VI1'Un1'J-r'U~ 'I"l~eJ:IJ~\I'J1tJ\ll'UG'I';jLJI:-.)~1~ n 'J1I eJ(91G'11Vlrrs 'J:IJ~'U ~1'U bb~~ rn 'J bVI~ e)\l u~

'U 'I 'I &I

bb~~;;11'll rmuulCJ'UlCJ bb61~bbl:-.)'U'Vl1'1"lCJlmD'J'J1I'lJ1~ ua ~~\lbb 1 (9)iK'i):IJ'VI'J1'U'Vlnfl~\I,

1 ~bU(1161flJflJ1rub~ eJ'U1 m\Yl8'UeJ ~'l\I'll~b'OJ'U 1 'U-rf'1m~treJCJ nl1 <foo bll(91'J ua ~~1:IJ~m'Jvlwv'!lJeJ,1V!1'iJ~ fl1'J

'J~b U~bb 'it 'UbJmnm\lA'U h1mM~'1J1(9) ~\I~'OJ~~8\1fll'Ufl:IJ15nl'J'l'ubb~~nl'Jbfi'U1m11l(91m~b u~'l ~b u'U 1LJm:IJ~, ,
n1Vl'U~ 111 'Ubbl:-.)'Ue:!\llm\lnl';ivl1b VllJeJ\lbb61~(911m~buCJ'U~'J1'llnl'Jn1Vl'U~

~. b(91~CJ:IJ~'U~bfi'UneJ\lbLJ~eJn~'U'U~nruilfl~'J "11" ~'U~LJ'J~:lJ1ru ~ 1~ ~e)~'Vl1\l~1'U)1f'1
OJ

(91~l'UVln1~m~'I"l1~1J~b lruVl:IJ(i1Vl~mll'U~ <f bb61~neJ\lbLJ~'i)fl~'U~8\1mh~l\l'OJ1mb 'U'l b'lJ(91'lh~'VI1'U'tJ(91';i '1'U'J~cJ~
, ~ OJ

(9)0 b:IJVl'Jl~mfi'UneJ\lbu'U,rr'U :D1'Ul'U (9) ~'U fll1:IJG'I\I \;) bll(91'J 'I"l~'i):IJ~\lLJ~nYl'llfl61llbb~~1~~'U(X'U'U~blt1.l~bfi'U
OJ OJ'

n8\11 'Ubb~~~m ~VI'U1 uiiu
<f. 1 ~G'I~l\1 fl'J~'U1 CJJ1bb~~f('Uvl1'U'U~'U'VI1\l~1'U)1f'1(91 ~l'U(91 nbb61~)1f'11~ 1~ CJf('Uvl1'U'U~'U~

OJ

'1J'U1~mllln11\l~~1'U b b:IJ(91'JG'I\I ~ bll(91'J rnll1nl1\l61'UvlTU'U ~ b:IJ(91';ifl'1l:IJ611(ilb8CJ\l1~bn'U ~<f eJ\lf'11
'" OJ

hw 1 ~~)1f'1'V11\l nl'J 1VI~'lJeJ\lJ'11 LJc'JnJ 'i)lYln(91~neJ'U~~~ bVl~em 11 'U~ bJruVl:lJlCJil n'l1'J "Sump 1 Sump2 ua ~
Sump3" ~\I~'lJ'U1~~'U~LJ';i~:lJ1ru (9),~ooxm (9),~ooxm uae (9),booxm ~n'Ulf'1nb:IJ(91'J b~eJ'JeJ\l1'ULJ'J~:IJ'lru

J1~'U-iJ'U~'Il~~l\l'U~b lru neJ\I bLJ~eJn~'Ubb~~'U~ blruVlUl bVllJeJ\I'VI1\l\Yl1'U)1f'1(91~l'U(91n 'VI1\l~ 1'U)1f'1'l~ 'VI1\l~1'U)1f'1,
(91d''U8eJ n ua ~)1f'1bVlUeJ (911:IJ,\'11Yl'U1~CJ~lm~'U1CJJ1eJeJ m:iJ'1l CJ'U8n~'U~lfl';i \Im'J bb~Vll n~fll1:IJ:D1 bU'U ~ eJ\I

OJ

?1m~'U1CJJ1'i)eJ n'OJ'ln~'Uffi ~LJ~ eJCJb~'I"l1~J1~(91 n(91~neJ'U bu'UJ11G'1 bbiKlbviltY'U bb~~(91'Jl 'OJG'I'i)'Ufl';i~'Ul CJJ 11Vi't'u
OJ OJ

ms 1~~eJ~bG'l1l8
OJ

1 'U~'U~1~yh bVllJeJ,lb~VI'Ul ut1'U~'U

~. 1 ~vl1 bVllJ eJ\I(91111bbl:-.)'Ue:!\llfl ';i\In 1 ';ivl1 bVllJ 'i)\I 1~ cJbU ~VlU'l bVllJ 'i)\l1 'U~ n~ru~~'U U'U 1~

n1Vl'U~ 1~~'UU'U1(9)VlUlbVllJeJ\I?1\1 ~bn'U (9)0 b:IJ(91';inl\:J ~Ue)CJnl1 (9)0 b:IJ(91';ibb61~fll'Ufl:IJfl11:IJm(9)i'U?1~Vl1cJ'lJeJ\I
OJ • ,

VlU1bVllJeJ\I (Overall Slope) 1~bn'U ~<f" eJ\lY'll bi'UbbM'<iJ~~I:-.)~m';if'in~TVll\li>1~~n~"Y'll?1(91~~~'OJU11'OJ~ 1~bil~
Q..I ~, a,I ..::::.I ~ .,;::" i.I ~ ..::::.I..::::.Iv.::::. Qj i.J 2.1

m ';i'l"l\l'VI~ '1CJVl1n m 1:IJ~ '1(9)b8 CJ\I:IJl n m l'U (91~8 ~'OJ'UVI~n b61CJ\IflT:i b('-l'UVI'U'lbVI:IJ8 \I'Vl:lJ'Il'UVI'UbeJCJ\Ib'IJ 1Vl1Vl'U'1\I'1'U

b~eJ1JeJ\ln'Uij1 ~ bn~ m';i'W\lbl~:lJVl1eJ n1';i~l\1V1~'U'lJeJ\I~'U bb~~ bf'1~i1'U

m.1Vi'b,rrLJ~:IJlrul(91m~bU~1~bn'U rio fl1~n-r:IJ/~\lVll~~l\1 h1CJvlln1';i';i~bU~l'U~~ (9) fl~\I,
1 'U'lil\1blmLJ';i~:IJlru (9)<f.00-<9)\;).00 'U. bb~~VI~m~ CJ\lnl';i';i~bU~~ 'i)CJl~CJ 1m {Jbfl~eJ\lb'OJ1~m~bb'Vln~eJmdbb'VI'U

l~CJneJ'Um';i'J~ bU~'Vlnfl~\I 'OJ~~eJ\I~(i1b~lVlu1~ml'OJG'leJ'U~'U~h1meJ'U 1 'U-rf'1~ (9)00 b:IJ(91'J'OJ'ln'OJ(9)'J~bU~ bb~~, ,

1~meJ'U'OJln'lJeJ'ULJ';i~'VI1t!'U!i1';i 1 'U';i~CJ~1J.jue:mnll (9)0 b:IJVl';i1~~~'VhulCJVl1m1flJ~ n~ru~bb?1~\l1 ~b ~'Ubb'Ulb'lJVl

~'U~'Vhb VllJ eJ\l1~:lJeJ\I b~'Ui(9Wil'U 'I"l1eJ:IJ~\I~ bb61D1';i \I-rm~l bb~~LJ61m?1~:IJ~'U 1:W[(91b~1V11eJ1~Vl eJ\I~'U1~b~:IJ~ll\l
OJ' OJ

11 II I 0 fV ..::r. ff I iJ

"lJeJ~'Vll~~'U6'11Willn(91 'v\Hl(i)J'\Al~~neJ6'1':il~

"lJ.u (91 bb~~'UeJ (916'11'Vln':i':i:lJ"lJ.u (91~'UbbeJ'U~l"(j~ (bvi eJeJ(916'11'Vln':i':i:lJ rieJ6'1~l~)• •. ".:::fa oil 0 d Q.I Q.J If
'VI(911'U!;'I'Ul':ieJ'U eJlbi1m:lJeJ~ "iJ~'Vl1(91b'\Al"1l':i'U':iru

'IJ

:lJl(91':ifl1':iiJeJ~n'Ubb!;'l~bbm "lJeJ!;'I n':i~'VI'U~~ u1(91~eJ:lJ
cl'1'Vl-r'U f11"lJeJ t>1 eJeJl fJ'th~'VI1'U'I1 (91':i~ COl/kJ<t'<t'b ('th~'VI1'U'I1 (91':i~ ~<t'bo<t'/ COl<t'<t'OW::)•



'lJe:J\lne:J\lVl'U\9l\ln~111Vi':lJflru~m1:lJm1'lJ~Vll1ne:J\lVl'UtJ1~n€l'U\9l1tJ ~~€ltJ1~V11'U'\J01';i ~bbVl'Umr1tJ1~'lJl'lJ'U ~bbVl'U
It , 'U 'U 'U

~1'U11'lJm1Vi €l\l~'U b~lVlill~ ?lllil1ru?l'lJ bbG1~b~'Ufl11'l Vi'b~:lJ~ bbVl'U?lf11'UMn~lbbi;l~l ~ (~liJ) b-u111:lJbu'U
, 'IJ

flru~m1:lJm1\9l1tJ b(i1tJ~(i11Vi':iJm1tJ1~'lJ:lJflru~m1:lJn11~(i1m1byje:J'lJ~Vll1ne:J\lVl'Ui €l~l\lile:ltJUG1~ Iv fI~\l Vl~e:J1Vi', ,
bu'U1U011:lJbb'U1Vll\l~ m:lJe:JO1?11Vlm1:lJ~'U~1'Ubbi;l~n11bVl:lJ€l\lbb1n lVl'U(i1 'V'l~€l:lJ~\l11tJ\l1'Ut:.Ji;ln11\9')lbU'U\ll'U'lJB\l bb(?)i;l~, '"
n€l\lVl'U1Vi'n 1:lJe:JO1?11'Ill n 11:lJ~'U ~1'U bbi;l~ nl 1 bVliJ e:J\lbb1 ~1i(n \l1'U 'UbtJ 'lJ1 tJbbi;l~ bbt:.J'UVl1'V'ltJ1n ';ili1 1:lJ'lJl ~ bbi;l~

" '"
~\l bbd(i1~€l:lJ bbi;l~Vltll tJ,:jl'U~ b~tJl -u€l,:jV1';il'lJVlnu,

(9)m.1vne:J.:JVl'Ub~11~1.:J?I'lJm'V'lb~mn'lJ"'illnnlii'\lm1t:.J~(i11'U50111~'UG'l~tJ1~:lJ'lru o.eto 'lJ1Vl!U, ,
Vl~ e:JhJil e:JtJf1'"ll U G1~ Iv 00, 0 0 0 'lJlVl (?lB\l bb?l'U'UlVl) bYle:ll.u~lVl-r'lJ n1 ';i\9')1bU 'U\l1'U \9l1'Un1 10111"'il ?I'lJ[) 1'V'l,
'lJe:J,:jtJ1~'lJl'lJ'U'U~bdrul~mtJ'U~'U~vllb Vl:lJtJ\lbd bbi;l~nl 1\9')1buml'U~'U 1byjtJ nl';ib~11~1\l~'lJ.fI1'V'l

(9)"n.m~(i1~\lne:J\lVl'U'l.if19),J'U1Vl:wtrl'U1e:J'lJ~'U~bVliJeNbdl(i1mn'lJ"'illnnlii'\lnl1t:.J~011'Ue)011'1
, 'IJ

~'Ui;l~U1~:lJ1ru (9)'lJ1Vl !U Vl~e:Jl:wiltJtJnl1ui;l~ etoo,ooo 'lJ1Vl (Vi'lbb?l'U'U1Vl) byjtJH~lVl-r'lJnl1\9')lbU'U\l1'U

\9l1'U:lJ1G1'lJ'U~:lJ'I.if'U5tl'U'lJ:lJ'lJ'Ub(i1tJ1e:J'lJbVl:lJe:J\lbb~bbG1~byj mU'Une:J\lVl'U~lVl~'lJ n11'1.if19),J'U1Vl:Wtr l'Ub(i1tJ1e:J'lJ~'U~ bVliJe:J.:Jbb1
, ''IJ

~\l-d 1Vi'iJVlii' n~l'UVll\l'\J ru:U1Vi'b~lVl-Ul~ ?ll:lJ11f)(i111"'il?l€l'lJl\9lO1i;l€l(i1bdm bbi;l~m';i'lJ~Vll1~(i1nl1'" ~

(9)m.1Vi'\9')lbU'Unl1~(i1~,:jne:J\lVJ'U~1\l 1 \9l\l-d

(9)m.(9)ne:J\lVl'U~'U'I'~~'U~vllb VliJB\ll 'Ue)(i1';ilUi;l~ m~,ooo 'lJ1Vl(?)e:ll1'lJe:l,:j~'U~~eXB\l~'UV'J1'U
, 'IJ 'IJ

bb(?)G1~Ubyj €ll-u Vl~e:Jm1\9')1b'W'U\l1'U\9l1'Um1~'U'I'~~'U~~~1'U m1vllb VliJe:J\lbb1bb~l
'IJ

b'lI. 1';i,:jhi~'U'lJ€l,:j lf1';i,:jm';i'\l~eX€l,:jiJm';iul';i,:j-rmn';i~'U'UU€l,:jtl'UbbG'l~fi1~~iJ'U 1Vi'iJ'lb~~Vl5.f11'V'l, ,
~€l ~ b?l:lJ€l ~,:j n1 ';iU ~ 1"1G'l:lJ€l1 1"11';i mJ n';i ru ua ~ ';i~'U'U?I b'lh ~J 1~"'il ~ nl bU ~ iJ 'U(?)1,:j ., ua ~"'il~ eX€l,:jbU(91'l-1j'

'I.J '\, It q I

O1G1€l~nm~vhn1';ihi 'U~ ~mJ~'U O11:lJtJ';i~n1l"1m:lJ€101?11,..m';i';i:lJ~WD1'UbbG'l~n1';ibVliJ€l,:jbdb~€l,:j1Vl'1';i,:jhi 'U(i1Vl~€l, '"
~mJ~'U iJ';i~'U'UU€l,:jtlW ..mm~Vl'U~,:jbbd(i1~€l:lJ G1~1'U~ (9)1v:lJmlf1:lJ Ivet~~ €l~1,:jfl';i'U~1'Ul(i1mfl1,:jfl-r(i1

~. 1Vi'~~VhUl CJ~runJ1rub&i€l'U ';i~l,:jiJ';ifl'U';i';iVlm -Ul-€l€ln '1il,:jn€l'Ub~CJl b-Ul-€l€ln 'U~bdru~:lJ~ ~ ,
b~'UVll,:j?lllil';iru'lb~lCJ'lluVlm,:jVl:lJ1mG'l'lJ Ivlvb'llet (?llmWll';i'U';iru-lb:UCJ';i'U1) 1'U';i~CJ~ (9)00 b:lJ01';ibYl€lU€l,:jtl'U

'IJ ,

bbG'l~R~~tr~ bVl~~m"'il"'il~bn~~'Ubbn';il~{p 1'U~:lJ'lJ'UbbG'l~~~~t1J"'il';i1il-in b~ CJU1CJbb?l(i1,:jVl~€l~t1Jt1Jlrub&ie:J'U.tlCJ

"'il~eXe:J,:j?ll:lJ11f1:lJe:J,:jb~'Uhl'rr~b"'il'U
~. :tVi'Q(91'V'l';i:lJJlbYle:JG'l~n11Y1,:jm~"'illCJ'lJe:J,:j~'UG'l~e:Je:J,:jb~'UVll,:jrA'lb~CJ,:jbdmtJ1'U~'U~lr1';i,:jm';i uae, ,

b~'UVll\l'lJ'U~,:jbd'1il,:j~ ~ l'U'lJ':lJ'lJ'U~bu'UG'ln-r\l e:J~1\lilm6'UG'l~ m-~ f1~\l Vl~e:J011:lJml:lJbVl:lJ1~?I:lJtl'U[)ih)1ml"1
q,. 'U 'U

';il:lJ~\101';il"'il?lB'UbbG'l~tJ-r'UtJ1\l"liB:lJbbI)IM~'UVll,:j'lJ'U~\lbb11Vi'e:JtJ1'U?lmwv11.u\l1'U1\9l~e:J~b?l:lJe:J
, 'IJ 'IJ

(9)0. 1 'Unl1'U'U~,:j u 1e:Je:Jn'Ue:Jn~'U~1f11 \l nl1"'il ~eXe:J\ll'ff~11 'lJ1J(91f1G1:lJn1~'U~'U11Vl n1Vi'iJ~~ (91, ,
byj e:JG'l(91m1Y1\lm~"'ill fJ'lJe:J\l~ 'UG'l~e:JB\luae m1 m~ b~'U'lJe:J.:Jbl"1~~'U ua ~'l Vi'f11'Uf1:lJJ lVli( nu 11Vl n bbG'l~f111:lJb~l

q q 'I q

'lJe:J\l1flm1Vlmd(i11:lJ~11'llm1nlVl'U~ b~mu'V'll~'1il.:J~~l'U~'U~'lJ:lJ'Il'U 1Vl'1-uml:lJb ~l hhn'U cno nlm:lJ011/il b:lJ\l, ,
bbG'l~Vi'1:lJiJn11'lJ'U~\lbd1'U'1h\lblm o o.cio-ocxc o 'U. bbG'l~(9)et.OO-(9)~.oo 'U. ~,:jbtJ'U'1il\l~i(m1tJ'UbbG'l~

tJ1~'1J1'lJ'Ub~'UVll.:J1tJ-nii''U"'ill nb1,:jb1CJ'UbbG'l~~vh.:Jl'U

(9)(9).1Vi'n 11?1 i( 'U?I'U'Uu a ~"Ii1 fJn "'iln 11:lJ ?llli 11 ru il1 ~b tJ'll 11 u G'l~:iJ ~ 'J 'U1 1 :lJ1 'Un"'il n 1 1:lJ,
'lJe:J\l'Il:lJ'Il'UVl~e:Jm 1'1.ifI9),J'Ul'Il:lJ'lj'U'ln~bAtJ,:j~'U~(i11:lJr111:lJbVl:lJl~?I:lJ b'd'U (9)l'U nl1 Mn~l 1"11?I'U1 ?lllil1 ftJ'lJb.f11'1

, , 'IJ

?lllil1rutJnl1 11:lJ~,:jnl111:lJiJe:Jtl'Ue:J\lAmtJ nfl1e:J\l~1'UViB\l~'U 1'Unl';i'l.ifI9),J'Ul'lJ:lJ'lJ'Ubu'UeX'U
'IJ ,

(9)1v.~ (i11Vi'iJb~ lVlill~-r'U ~ ~'lJe:J'U\9l1'U:lJ1 G'l'lJ'U~:lJ'I.if'U5 bYle:J-r'UVl\l f1'J1:lJ~(91b~'U ua ~Ut1JVll

fll1:lJ b~e:J(i1~e:J'U~e:Jl"'ilbn(i1"'ill n n l1vll bVliJ e:J\l 'V'l~e:J:lJ~\ltJ1~ 'Ill ~:lJ'I.if'U5t:.Ji;ln 11tJ5tr~ O11:lJ:lJl011n 11 ua ~ t:.Ja n 11

0111 "'ill (i1fI ru [) 1 'V'l~ \l bb1 (i1~ e:J:lJ'lJe:J\lb fI 1 \l n 1 11 Vi'tl 1 ~ 'lJ1 'lJ'U[) 1 CJ1 'U'11:lJ'lJ'UI(i1CJ';ie:l'U~ 'U~ bVliJ e:J\l bb1 Vl1 1 'U, ,
b(i1tJn 11~ ~tJ 1~ nl 1"11Vi'b~'UoJ~ b"'il'U~ e:l\lAn 11'U~Vll1~1'U 19l1'lJi;lVl~e:J'lJ~ b1 ru 1"1'U~11:lJ'Ue:J\l'lJ:lJ'll'U

'IJ ,



(9)ct.1v 'U~ b1 ru~'Utr'U 1{?1VloU1 bVl:We:J\I~ ~'U?l {?1m~vll bVl:We:J'1(l1l:l.Jbbe-J'Ue:J\lbm'1 m'JVl1b VliJ eN bb~'J,
1~vl1 m'Ju-r'UGl {?1ml:l.JG11{?1-lJ'UVloU1 bVl:WeJ'11~eJ ~1 'U?lill'l"l~i('UA'1bb~'1 u 'J'1bbGl~'\.JGleJ{?1.nCJ ua~'V~VlGl:WVl~eJ~ e:J'1'U'U'\J , ,

~'Utr'U 1{?1bb~Tt.hb u~ eJn~'U 161 'I"I~e:J:l.J~\lUGl n-W'1lAGl:l.J~'UbbGl~HiYfeJ\I~'UVl~eJ1m(l1 b~1A1'UA1 un'Um~vllb Vl:WeJ\I
'\J , '\J

b~mJ eJ'ln'U m'JoW\I'Ylm CJua ~b?l~:l.J?l~l\1V1Y'lt1CJill '1"11~nGl:l.Jn~'U n'UMl1'1"1 u J{?1~eJ:l.Jb~ CJ~e:J'U (l1l:l.Jb1.ln?ll~bb'U'U

(9)ct.m ~'U~~~1'Um'Jvl1bVl:WeJ'11'U~~EJ~~{?1YflEJ bbG1~~Hrt'Un"ilm'J:W~l\1 1 'Vln'U~b1ru

Vll n 111lJ m'J~ eJeJ1 CJU~~'Yll'Utr(l1'J~ n 1 ~~'UV'Jb~ CJn1~'V (PIVlGl:l.JVl~e:J~e:J'1161~'U/U CJ 'I"I~e:J:l.J~'1UG1n-W'1lY'l61:W~'UbbG1~
q 'U 'I q 'I 'U 'I

1'l'U1m(l1b ~Jb~e:JA'U?lill'l"lth 1~

~'1.Q 1 ~~ {?1vl1bbe-J'UbbGl~~lEJ'1l'Ue-J61m~(p)l b-U'Un1~~'UV'J~'U~b Vl:wmbb ~1~m:WeJ(l1?llVl m~:l.J
'\J ,

~'U:01'UbbGl~ n1~b Vl:WeJ'1bd bb61~611t! n'1l'U'U bCJ'U1mbGl~ bbe-J'U'Yl-r'l"lCJ1mi)~'J:l.J'lJ1~ bbGl~~\I bbJ ~~eJ:l.J'Yl'Jl'U'Yln rn U'" ,
bbGl~'Yln (9) U 'liJ'1e:J1EJU~~'Yll'Utr(l1'JbVl~e:J Iv U t{'U"illnl'U~1~-r'\Je:J'Urul(l1'l~~e:JWWU~~'Yl1'Utr(l1'Jb{?1EJlJ

'I 'I 'I ..... 'I
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หนังสือรับรองผลกำรตรวจวิเครำะห์ทำงห้องปฏิบัติกำร
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เอกสำรสอบเทียบเครื่องมือ
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Component List 

 

 Component / Specific Model Serial # Configuration Notes 

   

   

 

Parts Lists 
 

 

Parts Included with the PM 

Part Number  
(if applicable) 

Description Quantity 

09995098 Air Filter-Spectrometer  

N077520 Air Filter-RF Generator  

09992731 Axial Window 
 

B0810377 Radial Window 
 

N0770438 O-ring kit, injector support adapter 
 

N0780437 O-ring kit, torch 
 

 
 

Additional Reagents and Standards Required for PM 

Part Number   
(if applicable) 

Description Quantity Batch/Lot #    Expiration Date:    
(MM/YY) 

N0691579 
Multi-Element Standard 
(N069-1579 diluted 10X) 

1 
  

N9300221 
Instrument Calibration-4 
(N9300221 diluted 100X) 

1 
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Procedure Checklist 

Use ( ) to check off those steps in the checklist that have been completed. 
 
1.  General: 

 ☐ Ask customer about unit’s performance since last visit. 
 ☐ Check incoming AC line voltage under load for proper levels and grounding. 
 ☐ Is the instrument operational? 
  
2.  Mechanical: 

 ☐ Inspect and clean all fans and filters. 

☐ Inspect and replace torch components and necessary. 

 Torch Components Replaced: ☐Yes                    ☐No 
 If yes, list components replaced: 
  

☐ Inspect all tubing for signs of cracking or leaking and replace as necessary. 

Tubing Replaced: ☐Yes                    ☐No 
If yes, list tubing replaced:  

  
☐ Inspect the peristaltic pump for proper operation. 

☐ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.  
 ☐ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas 

pressures 

Regulator Measured Pressure Set Pressure 

Nitrogen N/A NA (calibrated in Factory) 

Main Argon  76psig 

Torch Argon  67psig 

Shear Gas  65psig 

Water  35psi 

 
☐ Check the shear gas nozzle for blockages and proper, uniform flow. 

☐ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function. 

☐ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM.  Check all 
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating 
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. 

☐ Perform preventative maintenance on the chiller as required.  Make the customer aware of the importance 
of maintaining the chiller fluid level and filter replacement.   

☐ Drain air compressor surge tank. 

☐ Clean exterior of instrument. 
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3.  Electrical: 

☐ Visually inspect all PC boards for cleanliness and signs of corrosion. 

☐ Check all RF generator and spectrometer power supply voltages.  

☐ Run instrument diagnostic checks from the appropriate Device Control Module. 
 

RF Generator: 

☐ Check the RF generator status screens. 

☐ Check the function of all interlocks. 
 

Spectrometer: 

☐ Check the spectrometer status screens. 

☐ Check for proper function of all motors from the Motor Control window. 

4.  Optical: 

☐ Check the neon lamp for proper operation. 

☐ Ensure that neon initialization passes at power up. 

☐ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to 
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate 
the neon correction table if problems are encountered. If problems are still exhibited after the 
table is re-generated, replace the neon lamp assembly. 

 

Neon Lamp Replaced:     ☐Yes                    ☐No 

☐ Perform the Initialize Optics routine from the Spectrometer Control window. 

☐ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the 
spectrometer DCM. 

☐ Insure the Dark Current measurement (Detector Calibration) passes at initialization. 

☐ Check the shutter home sensor position. 

☐ Check prism/electronics temperature sensor readback values from the DCM.  It is normal for 
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C. 
A typical electronics temperature is approximately 35 degree C. 

☐ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range 
the detector cooling fan may not be operational. Further inspection may be necessary.  

☐ Inspect for proper function of the transfer optics. 1) shutter  2) DV mirror  3) X/Y mirror. 

☐ Clean or replace the axial and radial view windows as necessary. 

Axial Window Replaced:  ☐Yes                    ☐No 

Radial Window Replaced:  ☐Yes                    ☐No 

5.  Post PM Performance Tests: 

☐ Perform View Align. 

5.1 Spectral Resolution: 

☐ Measure the spectrometers ability to separate two adjacent wavelengths. 

Parameter Specification Test Result Pass/Fail 

As 193.696 - Resolution ≤0.009   

Ni 231.604 - Resolution ≤0.011   

Ni 341.476 - Resolution ≤0.015   

Ba 455.403 - Resolution ≤0.020   
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5.2 Precision: 

☐ Test for reproducibility of a set of measurement. 

Parameter Specification Test Result Pass/Fail 

Zn 213.856 %RSD ≤ 1 %   

Mg 280.856 %RSD ≤ 1 %   

Mg 285.207 %RSD ≤ 1 %   

Ba 455.403 %RSD ≤ 1 %   

 
5.4 Mn BEC: 

☐ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure. 
 

Mn Background Equivalent Concentration: 

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities. 
 

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB 
 

Element Mode Conc. IB IS 

Mn 257.610 Radial 1,000 ppb   

Mn 257.610 Axial 1,000 ppb   

     

Mn 257.610 IB*Conc. IS - IB BEC Spec Pass/Fail 

Radial    <30 PPB  

Axial    <30 PPB  
 

 

 

 

6. Review: 

☐ Review with the customer PM work performed. 

☐ Discuss recommended customer supplied materials to have on hand. 

☐ Attach PM sticker. 
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Additional Comments 
 

 

Additional Comments Regarding the PM 

 

 

Review 

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200 
have been completed. 

 
 

This ICP-OES/Avio200  Passes ☐    Fails ☐  the preventive maintenance. 

Review of Preventive Maintenance: 

Authorized PerkinElmer Representative: 

 

Date: 
 
 

(DD-MMM-YYYY) 
Authorized Customer Representative: Date: 

 
 

(DD-MMM-YYYY) 
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PerkinElmer Ltd.
Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310
Thailand
Tel: 66 2719 6420 ; Fax: +66 2 319 7900
http://www.perkinelmer.com

Service Report
Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number

WO-01440542
Planned

Maintenance
Contract 22/09/2564 14:11 น. ICPN0790011 079S18071903

Service Representative Name Contract Number Expiry Date Equipment ID System ID
Kanan, Chayanan SC-0035504886 30/04/2023 N/A N/A

UDI Number
N/A

Equipment Location Bill To Name
บจก. ไมน์ เอ็นจิเนียริ่ง คอนซัลแตนท์

ต.ประชาธิปัตย์ อ.ธัญบุรี
ปทุมธานี 37 12130 TH

บจก. ไมน์ เอ็นจิเนียริ่ง คอนซัลแตนท์
ต.ประชาธิปัตย์ อ.ธัญบุรี
ปทุมธานี 37 12130 TH

Customer Contact Phone Number Fax Number Email Purchase Order
คุณปารณีย์ ลุ่มบุตร (แอมป์) 089-150-9464 N/A laboratory.mec@gmail.com 63-04-012

Work Description

- PM 2/2 , Clean Radial Axial Window, Torch, Chamber, O-ring and replace tubing.
- Torch view alignment
- Detector calibration
- Wavelength Calibration ; Passed

Start Date End Date Work Description
03/11/2021 03/11/2021
03/11/2021 03/11/2021

Tools Used

Quantity Calibrated Tool Description Serial Number
Last Calibration

Date
Next Calibration

Date
*** No Calibrated Tools Used ***

Material Used

Part Number Part Description Note
Lot/Serial
Number

Quantity

*** No Parts Used ***

Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 03/11/2021 6
SV000002 Service Travel 03/11/2021 2

Work Complete

Yes No

PM/OQ/IPV Left with Customer

Yes No

 

Customer Signature Technician Signature

Please Date and Sign 3/11/2564 Kanan, Chayanan

Terms & Conditions
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3/11/2564 WO-01440542 Page 2 of 2

Customer Acknowledgment of receipt of the above repair / replacement.

Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.



เอกสำรอนุญำตขึ้นทะเบียนห้องปฏิบัติกำรวิเครำะห์
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