AMARNUIN 3

UINTFIUAUNINFIUIN DX



EEEY

EURULLTUBRUREUBET #O°0 HUINLNBUSL L © LBt
HLLLQURSELINGLIBLLALINDRIIZEN SruusLIuBapniugnr @e'o nuIbayRy
WYLLE P4 LRLINY, MASUIT], 08 NI BLAABSEEN ARG (@)

sertiusLu
GMEULULRE 2°® MUNLPGYAL NGYT @ LOUI|LURLLaNAUNY ()
V@S AU S LRLRALEL LS, UL LU MLULBLENL Sy D 8]
AngroeiLee 2o nBRdzIN SLULALIT © HYMLLUUTOWBLALE
P LERSLALULRSEIN] BHRIDENELUNERALTANLLULEBLILELLY  © Q)
cumumLuBoursusen
©9'0 HUIT] BLK MLEHLBMIHLE PO'0 HUITLLEYAS [L © LELIN] (U 2Hawedp)
BRULLEMIDARLEREN BuULLAUBBRLUBD 0@'o HYIN, ALK NLERIgN|NLE Moo
HUINLPBHRE B LE P) LECIN) U%) UCRU] SQIUBEELULARAZUILY (P)

SurmuBLIUBeKIELBLD 0F)'0 MUINELEZH HLPALER]

KL oo'o MUK POYAS DLLL © LBLIRHE] Bl SLUNGRAREILY ()
suriuLLTUlepnIUgeT @O YN BEL HCBNLBRIALE @20 Nyl

[LPEYRE BYLE @ LRLINWEUGRY] RUSBI ] SLUbaRAgLLY (=)
SUOULLILBRBRLELE Q@08 NUINLELH HLRMLPHIHLY 2 TN FQW=E DRLLS
& wungzensyruguinulapniugey @'>e nypLeazn (wdd HeprigRinLg o®

HUTHFRUAL BT CE € LULIN|YR| UBHANNONELURLYLGLEREILY (o)

UL ORI AL LOUTP LALLM (U] LUAS BLULRSEMRLELYLY @1 88
MILGLUMMIULIRBRACHNUMHLILULEN 22 2upaLY] (UOIT)
- .

notu], @o E.:Eaannz?.ﬁcn_.c=¢.$=m=m»mE%w resunpmLiELLREbaB]

PRBONMLNULELY LLILLUALTH (Imomiiean) ugumILLEUANSE,

FOUIRILI ©US QLU @RS MPULLANLLUL (omend SwIA10Y) NERIRE
FLCQ[Ug]RE] LURUNERIBLIEAULORIOLYT LENLLUALIA  (siamonsadg uopdosqy
u0IY) tewiges|ug HEMOLAGH UERGUARMIACULIALY),

fevuInith AR HoeNL
L m E::mcwn_.c:_.anrzrba_.ncmmc_wasv# (ploy Jimofing JACNejy SUNTUCSOIEIEI)
QN UNBHUE BEMABRLELILILMAANENTISY! (SpATEPIPILO] PIre F0[TUSSONETR)
BE]BEURLANILIMBILLEL] LELMLEBIYLOLUBLY (xa1diioD SIMAT CINSOIoND

oS

w2

JURHINGY BLILYGMILL M) bE] BRUE) LLR Y (e [UPEZRL, wnissEIed)
BHLUGRIL DRULEUET NAEIBK] RLERBLENLMELULABlCLUAY] WR]uBsULSaIEE
BLULYGELLY LLALLURLTY (Puioesotesey) HEnLmE{LLLMANAL,
ewitaiLn
ORT 03 OF MLUALNGULLAMLLUL 18 ﬁmsmmm—esEu__vm.é_gpn._.s:_.rce.mnw:
=ﬁﬁpﬁ:.,._smmm:.._,_.:mmaﬁpmﬁas_.za_.Bfmécmem.éws ()
8LH (sratuowsp)
jedIgRiLL ooq LLuthungutianteey R :..wsmmm_.Escmswvu:z_..z.v_:_.__.c
LU UBRS) OIS T LLUULLLIMALMIUDBLE Y| uecugsn] stunuegulR
UAHE] 8] LUE]08] L] UBBE] MILUL R LLULBBLBRRBEE (0)
LLILLURLIH (ePusasemmupoay)) =§u=_mam§==npsm.éw=r
dricpng
BRELA6] YA UBNORNANLBELULLIUL BIRBLUT LIRLLURLIA ,(HOR3233 paeyu]
Sapsaadsip ~HON) HAGWIS UEILEING MEEe[uRENARAZE yeragel,
HBLUALAR,  vep
o LU E.pqsaw_.m_.cshh::_.:_.:_bﬁcae
=_.nhs_.as:EEE.,_‘_.ﬂgue‘_mcc_vmﬂczuwcnae PERA WK GLetUnnegECng
uienblruszonneengbhpaezansin @@ LrunaLLETLBLLLERNLE

[(eupvsLuLBt RjLLutemLsslinBLu Ly say
Pupe K
BLACHTIeRBLINEMLEBBLRUE RO o pubfsnaALE Mt L LULUUGE
(Pwpa "B'M) oo unge
mE.,Eiawsc_vw_.Ezwwcnacuecnw—_.




TUAIZLT BrtLLUE
_.s_o._.\.aéc_.cra:::EEE;EEc:rnErzczsrc DRL RO WK YURIAINEROLTLY
wLunsbLAuENRESIHNLLEA MR RLLUHLBUBE (3025 W'H) O WIS ULL
FOPUEBLLURLSURTOWHLUALTTEN 2 BENGE (1) 26T () N ILUSUSIUREY, @ 8%

..hsz_rcr_.w_c@a__;mcsz 00°0 MM BLA TILPTILETINLE 20'0 N PRy L & Lstiy, (ussin
JBYLY) BIIWSOIIORILYAEN surnuWLTUBaULUBLIE 0w'0 HUIHBIA RUBRLEIRLE
We o MU BEAL PLLE 2 LS, FE|UBT|FOMSERLYNSREETILY =)

U B

RLUEE) RN _.s_otaswcrcrannﬁcrcrasrcac:rmhsr:s:ss.._ 884 IR WU YL

:a«cs_v.m:r:aecncmngz%..%Faaupﬁn?:?rocnrscns (=20 " K) °© Ui
WLBLYNBIULICBLLUMELUTOUALURE TN & BEHRT {(®) nyrLovUBIURY) © BE

TIRERY [lLAREIULULGET

3._._EE:EE::%ES:.E..&ﬂ&:ﬁ poza snpeunl 2@ Uneam PIXTA bty

R ZEMTALULLEUIL U] b WLLMIRNG BULT ELUIESURTIY rurafurpngfofamunnuseLnlg

m&rgsﬁ.__r_.ﬁc?ﬁ.?a.m_msmcwraspzz.‘sa?ﬁum@q@a ©2 LIMLNABN OF LLWLR

22 LULR DS LEYLIIUMBURLN &9 LIULHeE SUUTIDALIULUEMRIN SU RIS LUTLILRLY)

Fcﬁ:?:ﬁeemsnu__mﬁee\qaﬁnh;:m_zm JWIW WM ms.z\:_:@msssw;rgccmﬁ

2NRNRALLLLE MO 2% LEWLIABN S LUGLHH|LUILSLLILBRYLE

B_o‘_.\._wswtEra«mpé__rcrmsrqar:rw.usf.zs:sé veg
(RS PM) PURGE
YUBLANREROLTINEELUREEUATR ERLURE L

apa
(o2 MUURLK PA GHL b 4D UHGY A LT LAUMRLIGURLNIULUASLT)

BLASANNERULIINE ELUMLEURIBUHLIRETL
gunnbzunn
BUUGH NLE
et
PEPE Wi NALART @0 WHE 18 BLURL

£87) Q Kyl UM 0e BeBLEOngrULaGgRLN (1], LUy
BLULBESAMYLARY & GRAUN P GHRLBNAGRURHFENLYAUCBLEZEILELALELY
£ O RYITELBN S8R @ HGLspengRUULNRaRRN [I] LLiMULLERIILL
] © BI0Y 7 ORRLSU|NAGHIKAALLIOLABLYLGRIZEILLLKLLLLY  ©° B
MEAMYIILL A RYOIULURSULNG
NMBLELH ULBMILLIUMMAEMLBMLSLUGLELN] 1 © LBURGLA NIJLE 2o Leti]
HGLUIL], 06 HUIY] BLNALGGRENHBEURLLOARIBNINGRARUILILAGLIY 2 Gp
ek
PLLLJARERIUNLUTLUENGNNASOLH SINL] B[N REMGRIGN URQURBMNEL
LDAEUIL AU] CUTURBRLBULILLILYN  BRUISLURENLGRE[UYULUE]RY]bOLURIY
uLbuoatysuuyR (eidwes ay-awnon yEE) nthe) B UALKLULENLIGLYYINGLL!
RYEGLUNPIMLULLULANGIR] MGY © LULINJLUTURGRAZEILILAMLELY & B
negnInLLy
HURBRBRCUNSULIGRARIGHA HEMLBLILELIINSSNLBLLLUGLAYY L © LBU

. nyagH Q.:Hr..m Fa | rEﬂ__z.rw_w.rzno:mcvsc._-rFEvorawa:.t_.xc.__..w_.c © 6L

nes

RAILLGHRERIBIL UL UBNER AR HRISHIERIITIECULHAZUIEL B, b Lk ©
LOLIMNE] 2] BLUBSAE] UOBU] HAIEB] M| BLUMORGLUILILALLILL Qo

MesHMILL LU ARLIIBILY

RIYURGMIALALH NEULIY BELLKNG UELOMOUNNANACULALUIELL] TelLE @
_.ng._.ow:.zﬁr# ° _.G_.«._zr'.CFrCBZD_u:E._Vw_.CF_.M PARRRBILULHELLLU ® ek

curmyuLuliprIuge 00’0 MYINLEAYAS [L © LELIL|LLEBUPSLINENIIULLS!

moarwezen semusnuBepniugn ©O0 HUIMNABAL BRILE PE Loun

TALUM], 00O HYI VLNADGBRBNIGLUALLIGBABH]ORDRUILY ()



[FLEUAe]LULRLER BLULBML LY

_J_.mw_u_._.ns:.:__.c vmw_ (oppE UK P w._._._.hnn m_.Pv._‘_.znomsh_._vmh_.Cﬁhwcnactrcnw_.n

aswzm-nu._prm: ?rnkas._.trcrmmmn:_.tE_.mz_.raaw:_.mmsr:s:S_.w vaw._ pop@ WM

pLErknapue e et sennganpebiinaiczennniiuniues (PopE WK
oo ._.—h.zumnﬂ- merT:RDWCQ._th_.cRhwcnaﬁtrcnh_ﬁv“\:_ g m‘_._.vDP (©) =w=._.ﬁc (=)

[leMas]BLULRE SRR LLULGMLETBRLE S BLTBRILY veLl P@PE Wi

m;uvt.::cmcn.:v.ms..cac_.mc.m.»csamu..vtmmuE@armnm;:_u:_.ocn_.scco (POP®E WM
©0 PNAY YLATANMAYLLIESLUNLIUIBUBLUZLTINAD @ BRosR (@) nimLey (o)
ggep, @ e

(zs19woue]N)

sewignyn coq emcvvwzwzosa.omw 1 :»ﬁ_.shcm:cr_Em_vwvu:qQ..:E:Fcc....pm:wﬁcnncr

==

_s;sw:rm_..mcFg.nza.m_.:cmvwma_.coocms.:_.___urm:.craucm?&:ﬁo?_.mw?cﬁﬁcomE,
PSS T BLULLGLAbBLUS LEMLLURLIK, {sousosomumpruat ) ,.zpﬁammmcﬁ:nmsm%_wcr
Jerzsng o ep

L euey SLT| ARG BLULRESMN] | UBGY] MEISY] H]BLULINLESBLIBH LY

BLURLRUGGRBMLARUNRGESLINRLLUNELUATY ALnhBUrkBlfbRUATLBsLNLGRYLARY]

wiLuaseuiefafen puysutoiesistunifinssadsean ©p Lounzen 0P Liut PO Lawut

@ LEBLAMYMGURST 2@ LIULDg LU BAMLY RIRENZUSUUL AL LUMULAVIELUSS[LELI

_u
m.??.:s:mw.m?ﬁhpﬁﬁ;:mi@ RORE WM BLECANNGYBLIEEBULUBELAUL TN
:mc_..mm?ampznmiw: PO LLULNZEN (P) W LLULRN{NLLUMLUELNLGALLE.

. PERT WM PLAAINGRLLIb ML BLAUS RN
:mu;wm?..ah..ﬁhnnznrszamsc;.mzanSc.mnE_amE,,E_.c:am:rw-:.rﬁeas:msw.z

_.nrn..m.._.a ©gllLuLaLLn ZC.&E_.CDBG._. Zﬁ_hs.ﬂ:rprw_..a _.ths_._ﬂc_._.:._._.uhﬂcnn.h_.c:.ﬁ_mh.aﬁw

_.-_.n.‘_.\.aswtrc_._...hw::_..wﬁrccoE.ESwszrﬁ_.m_._u:_.mmﬁ_.zsax_.c v_uw_
(Opze WM) ©o uias

w_..auv_:..____,nmmaﬂsvmmrcnmncnaatrcnw_a

TPPE MuLULR PO LAUTRLGOYALE b PO AWMNGW AEe MY
2P LUK

_suuq_zarmzcsss:..vun,et.uézssea.c:.a_ﬁfe\_.\.crcnh_.ﬁ?v cmcarrrrmps
L R UL .
YLLEANIERY csvm?c:hhﬁaczrunh:wésﬁama
gunnfguRLINGE
(bUNRLE WrelLLRLTY)
cpnELe ErichLy (MLney)

©DE WM RWLIE © __wﬁb 1 WLURet

LLUryupLubBUREUBELE ©6°0 MU PBYRL i © LB, {ueaiy

INMAWLIHY) UTIUERIRIELILSASN LurupLuleERugsE ©0°0 R PEYRL P 25
Letny nesdy) oce :E353%»@%@:593»@%55wgr.c ()

surnuuLTUBBINLUBEE 200 MU LAY

[b © Louiny, (uesi opBWYNlY) WIIVGSRIRLILYASH suryuLuBarLBELE e e RUIRY

= gLy (1),
PaYAL MEUE D LB HBSUT, °¢ Ry ULHELBEEN{RELALEILY ()

-6 -



BLALANTEEUELNbEELUELUNLERLN
cunrBeuRLn
nuneLusLeenbn cenndeuLnoes
Brunpt cuien
PPPA WM MULN G UNL M WLUAEN

LAUNMLEBURLER]BLUREN
ARLIEUNLURLULNESLEEA WRALULULTIGEE LWL INUNIBIZBLINEAUAMELUIEI (SN/D9)
Anawonoads ssepy/Aydeisojewonyy sen Aq pazAjeue pue siaysiued pasedaud Ayepads
Ul paPSNod B W (SDOA) Spunodwo) dlueSiO S)RI0A JO uoneulwiaieg, SI1-OL
PO WNpUadUI) Va3 SN RLEMIALIAL MEILE »A LEUIN|RLMLE MLURLYBLULREENN]
BM]EBBUINENELUBLULULAKALLNCELLURIINGEUIAN BLLCLUELY BLABLINLILLUGE W B
ERRILBILINE P4l mwsawwng UBENLUMEELE O BL WLULRLLN © MUILLSABHIILALELY
MEILA PG LELNIBEOILE MOUBU]HLULREEANUMSRUINENLLUALLILLMILALUELY @ Bk
rumuBLAUBBUITEUSLYY), OPe NUITNBYAE MXLLE 29
LBEINREtILY :._,n,._.\.mS:rc5F::rsxﬂm‘@sﬁ:m:mrcprm:rmwsSszs_.wE. © an
Bjesry Ln{tuA]sLULRLERN]
UM]ERINBAELBBLYNLELULITUNALULLURLWUBREULATUIBEENTEELUNLLURTEY RLrelupin
wisfonunrusLnLeaspLeRsLuRLun efbfin aE,E,_.wra_bp_\m%.._émzwwummvmp wm LWL
ABM ©® LLuLl 2w LLWLIE LW LEWLIENUNBURER 24 LLbLithy BUBRBERMLULIRENZUE
s.cf.wmrc:‘cnaw;rcnm:vs%ab_\.:mum.?abwrmnms:@:m PUPA WM GLAMATNELLLNNE
miumslLaugzenneRrREbARLLRLMMAN (P) GO LLWLIM|NLLLRLUBLALERLLE
PUPE WM GLANANTBRLLTEMLLTOULAUL RN
:mm._%mmuabprwam:nrs:mms:._..,msecaerpc.maE._:mEu_mwrc:,ms_\mlr._.\.?ac._:m._owd
:._.o\._.\.aﬁcrcrmmw::,%Em,@s._.:o:mrcprm:rmws_.:s:s_.mpncnmw.rc:_w._w.ms_,

:._.n\__.\.mswsrcramm:;%zﬁmwsﬁ:m:.mrc?m:rmEr:s:srt vagt
YLAMMTITCLYELNMRELUREEURIBULURE

»PPa naLnig oo LRUNIFLEEUALE 0GR ALIMARE DGO T
> L

VLA MIMGRLLINS ELURLEUNLEZE
- i " b
gurtneEgunaLi
ALELAAL JUPYR

SPPE MW MALABE ©© UWRG 1 BLUSER

MGLHUINLLBL]

a = TeofA] Il
m%::e:E:Ew:w:naEm: :aac:_mmmc_::amsmvwwsmﬁ_._. fi © Latin], (TR BSTRLY)

BIRURIIOELEGEM HTLE © Ec:rgr%os_,:a_he_.:?rmvowmwﬁwsmpc 2 e
BRGIUATLLNG 2 RUAIAZEN BLULALLN © MBRLCULABUIBLALLLY

E.ok.ns_.uESnwnﬁwﬁcopﬁ:emﬁ:rarmvef:m._.n._.:n_.anaa::.E: ? o)
. 3 a* 1=

rumupLAubagREugen @200 MU NLRILGRENLE ©o0 nyi| pek

[ © LBCIN] Uk UBRY] ROISH] M| LLULGR (FeaW oneWINIIY) BIBRLIDALLY (®)
surysLnuBaucuget @w'e RUITLREUALENLEM]

. o

nep @o°0 U EAYSL Bries © LULIN 6L UGAW] HBILM] M BLUTGLIBEILE (©)
B ouny

G FLLARULBLULALEMN] B] UBGL] hoteul A pLULURLESBLRURALEKL © O}

HRPE MYLUR 2© _.mc_d—.p;pmh_.h b Pob AWMRGY QFO et
QP LI



RpUATSLBRIUYnIe
LHIBCUOLEL K TUBMR

022 WK ULLHE PO UNL 1 BLUREM

..mt_.:n%a_.._..E:..z:Ez_.sac_.h__.
ELLE PA LOLIMY(L]CUREHLULRE S| ALEAKIZCRSUNGLLEMLE LLUNLRELILBRALEUIELL LY
BIEPGLUIZON BLOLEWLILY MABLIMUICLULE TBLALBLLURLN WRILGK SLULEBH = ef
E:G:..:cma.s:m:uc—:._. o® MUIN| Ml (SPHOMD [AULA) ey saseney, (29)
surnppLnuBayrcucul Ry O®O MUININEY (UOKDSDEPIT) nEgUale GuuLs] (P9)
cumypLRuBaprsutul g, ©»
RUINEBIS (SUEqI0IOMRENIL - T T T ‘1) HA185]QUUALEYI- @ '® ‘@ ‘© (©o)
sumigkLauley
MLULU]R] ©0P nUIt|tey (FUsAY390I0[YdERa]) HEIUGIL] ARURLBLI (1°)
swroguLuBawreusuiny oq@ nuirey (FuBeld - ‘1) NEUGRY) - P ‘e (29)
turttykLnubey
MEULBN) 1P MUt seY (ousdosdosoqor - Z °T) RMISI] 5] RBLYY - # ‘o (Po)
tymysLiubepriucsin, com nwi ey (UPHEmoNTPKY) nmte]uy), (=0)
swmysLiuRep
fELUsBlit] PP HUI] Y (SUBIIROIOTYAT -7 1) HEIGL]GULY] - @ ‘O (Ro)
surtuuLiubay
MEUSYLN], 00e‘® HUYINLLEY (SWZUIGOITPIA -+ ‘1) HERMIS|ABLY] - P ‘@ (0F)
curypLRuBoy

fLLUBU ], O@® NUIN|eaAY (PuBpeomoIql] -7 ‘1) HEIBR[LN{Y] - @ ‘@ (09)

ERPE RULLUR @ rﬂc_._..__?_.___pmh_.h b @O AYIMHAE Q| fL)
b rh..e..

surnyLaulogneucu n) @2 nyieey (wogoon) ngepeloel (s)
curaguLubay
REULUIR] ©%e nul|toy (SPUOIOENAL UGQIED) L] BBBRLUMINGNLLY (#)
surupLuBeyrLusul ], °3° HyiI|tey (UEmawomoIg) KA S| ()
wsn_mu_.:cmm_%mcmcwz_, @@ Hum) by (eusipemg - € °7) nEBjLULIL - w ‘@ (3)
svrouacnuBapnsugey |o nyin eey (sprowD 1Hzuog) W) euuLEIT (¥)
ey ubaprnucuiny T fumyray (uazeag) ngphv (?)
surusLiubaprsutu iy oo RYINI Ry (A[RUOAIOY) 1) 1| L] cuse ()
E:ﬁtﬁcam@ﬁmcmﬁﬁ ®@'o nyit ey (werony) nietuze (@)
curmunLnuBegneucsliy oqm nuIt| ey (pAyaprEzoy) veveugse (°)
L 8¥LY LLPR|LS 2o
~ g
LULIR| 1], LURY] BLULRSEMN]ALMRUIALALUNGLLEEHLIDLAELNILUBHULY  © D)
BRBULY ClBLURLTUGERS
L]
RBYLLIDEMLUEIBULRULEEN OIUNE MIMELUMULAUIBHIIIAC[ZEN NLUBY NLBRLBRL]
; x f
SLUREALG LB MULYSLURUCRLIBUSLUTUHLLRLIRANLEN] AMLRIUCUREY ey
; : z
L © LBCIN[T] LU0] LULRSENM]RLMIKIZE
REUNBILELBHLELWLITBIKLY YGE) (OPRE W) O URME BLLMIMMGYULINGALUMEIUINY
BLUZELRLELBRALYLRLRLECULINUIN] 26 CLBUSYHLULASEANALERUIZLACUNDLLY
PORMLNELMLLRN RLUBLERLAIL|BLUELUDG] RYNPU NELEEL[ALGRANLIOMLULLBSLLBIG
MBLORUN HLULGULURUGLILULULNIERS tRILE Pel _,c:g%:_,ow:w:m._:?cm___.ouw
(ueFompares-wom) PLIRMGUELENIS] (ULLBALN (veSouiom) MIZNBUELRAMIN [L],LUAV]
HuLpeenn| (spumoduwso) omefip SIUE[OA) ALPRWIRSPEUNGLLAMAL SRILE P LECLIN]
- 2

_._._._ﬁ.m\._uswtrc_.mmm:.:.__uar.va_\Snm_\uWSSmhruﬁ.mxr%v‘mnhrgr_mczIrw_mﬂcﬁhh—.cz._m_“vmsw

ML PE _._.._E_._..—u———.ﬁ._.;.aswtrc_.amh_.n:._.a_.waxﬂnhww_‘—:mhrt:.mSrmn,.m.nmrm_rve:trc vnw._

AMOMRBILCUITLUNLURE

EBPPE NULLUR @@ LAUTIFLOBYSLE b ©o RUMNOY qme rter
20 L1



rmc:,rremrﬁ_.rﬁmrcu._ﬂ
m@mnzw:rcﬁcw:w..ﬁﬁsw_wﬂsmmeEnu._._ BLLLLLLLL CLEaLRAURLLEE (D)
eLu
sss_‘___rcmzamarﬁmfnr:zaﬁa.msg..,.mw:\_.\._mrrcwam reLs (poew Bujdwes aagay) (O7dH)
AudesBoewciys pinbj eoueusioped bl Aq pemojio} 8Bpuues Jusqiospe Buisn Je Jusiqwe ul
apAuspleuuoy o uoaulLsieq, YiL-O1 POYsN winipuedwod V43 sn (W)
BLu bnuLpLugeeEiws
BUITLITE ANITEHBENEBFUUMELUBEBUILY  (SNDD) Agawonoedg/ssepyAydeboeuony  8ED
Aq pezAjeue pue sseisiues paledesd Ajjejoads uf pejos|io 4|8 uf (sDOA) spunodwod ojuebiQ
ajpejoA jo uojsuluLsied, SL-OL Powisy wnpusdwod ¥d3 SN (R
BEM BhULy
Lug 1 ELUBBUISLTE RN PLICRRUUMELUYIBLRLE (0D) AydeiBojawoiyD seo Aq sishjeue
jusnbasqns Lim sia)siued um:mnm.__.u Ajlewads Buisn ye aique u) (SDOA} spunodwod ouebio
S[EElDA 0 UOjBUuLSaA, V-0l POyl Wnjpuedwod vd3 sn (¢)
:w_.,r_wm:_m._.__..rs#s_.cnmwcrcnw:_»::t SR BISROLTIAPLABY| CLEGBEBLLT
29N LLUUBULILAL © GLIYLIS BRIZSBNCI|LE PO LBLIM|T|LUAB]BLULBLLIN|ALERIIALREUNGELY
:ws&_.,‘...u._.m_Ers‘«ﬂr_.e.merwsmmumw_.:mg BLecsseLly .er_umo._.o:m._wrme G
EAgWENLLE PA GUvnbyzEn UBSTLBMIGHE o0 4
LW BLULALLT © WSRLLBUSHIULILELRS] © GRIELL BHLINBNTLLUALBLULBLLRBLRUIIL
BLUNMGLLELUILHULILIL BILJLE 23 BRRLRa BRMTILULEELABLI MILEUILOLLLLLUSHLILIAL WLz lm
e[S 2R rﬁaﬁfrkasuﬁtsgﬁar.ums,uwmwssmwru:ms&pﬂ?m_rtrsct W
UALLUILELLIOBINELITANT LLLLLLLL NABLBMTULLULY fuenLgeLy ‘w
[ BwergIzeRLI) b nnL
nrwmEnwmws:mnEm.qzmwrccrwsrcswmv::ﬁczzéc:cm?cu?;aﬁ MLUILEGBILULeRILER
HTRIATEEL smrwmhwatvam._ﬁ&s:ch__m.m_nrsgw._.@?ﬂnm._ APNFIRLCLYENIBLAYE),
ALLOMBOUIANEREILLUSEN AUOOSIUNARAINRLLECLLUILAIINE I, Cr]L 24 L8
[I],LUB B]BLULRLLAN|BLEAMICALUNGLLEIE UM ELLLIILY [ELBULYCLRE
. BINLLEIE[ICRLAIRLNG
.\.E_wwmsaﬁsﬁm:mﬁuocawsam .@srsamzrcara.s:ﬁnczzsm_ﬁﬁrsﬁneu BREJLE S3 LBLIN
_.s,oasaswsrcrarwns._.arwns_nwmws:mpru:‘ms&e.muw_.m._Es:sEFcﬁ?s_.E_.:m._mc._.._;%
18 \..e.as._ewzrca LALLM BELUTYLA unueIzEn EerennupaLpdgewLs
BRIRER "5
Le 853.3..\_.\._”chESFnE.srmEE%
FBRLAT @ TULKT 8pLOIYa [AuiA :Msﬂﬂmnwrm_rts:s(tﬁ.u.m: peacLpiLBIenLEELUn]

- -

06 ug Jojor) Aiejes LRI, Susiiyeo.oluoLl Zen euedoidoojyaip - 2°} ‘eUEECODIP - Z'L
UGB YWLUMLIUREN CLELMLBBIALL Tad rt‘_.bc.nnw_.nrcc S ] [3 @ LsLmTjeuaslsLuLLLT
ALARWIsLALUNGLLELENLEL BLITOTLALY PELI (9PPR 'WM) O UMY BLLtANRBRULTCY
CLURLLUAMBBLUBLINC] BHALLURLE BYL  # GLPEWIRLALUNEILETLALY

{ooxouxa') / LLEZNNLAR T3 =
_.r_..Hr\m. 2R Ly S:c.n._.r.wﬁswtrcranﬂsﬂarwz wi nr._.uw_\.:mrrm:‘.ms_\m eLILLHILE

HOPLLUMBL|FOIELURGILG DREILL PR Letin]
Erwmﬁcrcrahr:ﬁa_..Es_urmwssmwruvnaownwrm._._E*_s&wr::wunsw

LAY ©6 1] LUSULAZE[UIEBULLUULILULG LU
AMBRILEBY (SARISUDS) LULNEBILLLERE BLNLIEN ESE.cm_ ng1 (uopeindod oapsuss)
tupnegrebusuLsasuenifurmss s tury Jope Aoges LBHEL LLBurUnEIRLNng
10j98; fiajes MIBMI OO ALY 3d LUSLUTEHILED MUNLILGTALERWIILALUNGLLIRERENLE]
FcasEmEFc:‘@nwmeE:.E.%cgnrﬂnwcrm.w,,moo-s._mhrcrp 13d LBnER (w)

'

L1 06 HLEMBNBULLULLIEBLULGELU
E..E_Ehn_:,nwﬁchﬁrn‘wEEnrva.W_E._.:rm_m_,_nuﬁ.nEm._.n%:p@ lopey Aeges Lol
ELBUCBNIZL[IN JojoB) AjsjEs M[NIBM) O© B T3d LYCLUPEHILES MILLINLEPLIMNLILUY
_.ws._..ms_..ﬂ__“.a.m_.,%ﬁrzsnauuts_,aw.%._.w._. BLLVELEHILIILE] BLUBEIEN [TLULULLAL]
TUCHLBRBERE gBLII N BRILBBRULICLUBTULYL ?s%sm,Wm\...,,nuk._.zu:m:.mw._,ﬁ_;m:
:E_..wm_nwcrpuw:zgwc:m_owzrv:cuﬁ:mw,...:.mrcs:s&am 73d Lengp (})

VIULLAIG] BLASLULE BN LIRSS :._,c‘.ﬁ\._ﬁrpna_#.n:rmm::u._mﬂnrcuak
(om/®ee ULBBLLBUTBLRILE) ' BLY T3d LBLLUILURB] E|LE 2Q® MERULNLIMJIbYGLY
(Mg ©) wLopwBbseEKEMLOLM (erres »q) :.wq»_.\.rmsnannsmmmumnm:m\”sruegok:pgn%
URSGILETIIA] (MLO[INOENRILE O NECUILE) ULBIIELNL P NACULELING NLBBERILL

A AR

@E.—urr:u#.rirurc.nrc_..zn._smzsnp_mgrtvaF#mw._.@HuEs#Srt—,W 13d _...cn\m_.— (e)

‘ﬂﬁs:msﬁpm (YHSO) uojiens|upupy uyeeH
pue Asjeg [euonednang ¢6R (13d) Ml aunsodx3 djgissiuiag rtm.%:w#_aa ] waprm. -}
LBLWITL L WA BLULRLLAR|RLERAIREE LUNBRLIMEULERLILLILBBR UL LY

Luupy "o

SE[LE PG LILM]TLUBE)SLULGLLTHALABWIR GLUNGELSMTEULECLILLIILUBRULY baE)
AMNIBIEBRLUBLURLT
ALY
UenHBLL




opa

QIOMILY O@ nUINt] LS PE ALEIRALINGILLE (@)
elBigY Poo nuiY) vholimpinesels (o)
DU eebEL], [UARSLMARINBALHLELULRBLILULL @ O
(DHI ‘UoISSIITEOD) TESTIRRICNISTH [euon
RS LMY BHUUIRCYLLBUIRE ML LRLELULLIESURIBBNGR PO DHL BLH ©RS
i Ewmspzﬁsvamﬁwnmswvﬁg LEMLEUBUTA  BRBIMUSLEISLIE,

(V) &P GLW eleruguIHIReIUIRY] T4 »® BT Leepau]
can_zm Qu>uq PUNOS snonupuoy) jusTeamby peyyBem-y smoy pe)) Mies Pa
BLARILECINLBMEUIMALIUNALITYRSENE  BEBMLUYILMRRITYRELUMOUINLLIEM
BUUDSIRRINBILLY LLNLCURLIEH  Mejes @ REUIRQINBEELE,

(V) 6P OLH QISMSYINLIRLIALAY] PREHLYRELLLLUILUDLEUALNIUZIONY],
AmbH|rpbgIel BBz LLunLT JoBrBrrginpzeLy,
T
:a%en.:v.m—;#%r@m:%v_umﬁ..@nh LLRLEURLIEN .._.a_:ﬁ%u@wv_w.mm:\wnhs
HELUZE[IN] o ep
"
ol R B
:..ﬁE:@zsrcagq::aa.me:smmE:hEnac ROPE WM GLLMAINGRLLING

MLLTSBLAUL ZBNIE IR LTfBIRLEZIMEAN () @1® LEVLITN] NLLUMLUGLILGALLE

[ euBeREImBRe L ELBLIEBHILY bgs
(cPz@ "B'M) 2o WL
BLABUITTERDUEHIQELUNELUZTBUILURL[L

YLRMATITGRULTIRBELUMELUALERLR
mx:&m%r: .
nunsLurLeendn tunnSeuaunsee
Saunpe oubes

-

AIPR W nuLne we __.\.E.m. 3 Hlu=en

LAUMALBBURLEM BLURS AL
mé:ﬁ:g.ﬁcszwmmmws UIALULUETIEE ULtz RLISATIEZULINSAUMMELULIGN  o(SW/DO)
\EwEBuuam ssep/Aydessojewony 589 4q 'pezfieus pue sEsiue um._mam_n Anepads

| PRPRN JB W (sDOA) Spunadutod ouesi) Fmop Jo uopeuuuRRQ, SI-OL
POYIAW WNpUBAUIO) Vel SN RUMNARY, MICE B3 LULINALEILY LksUELULGLENN)

PHISRUVIBALLURLILLUAMALLALLLUBINBEIREN WALt HLEGLUUEUGL B B
BapesLe 29 ghurbysun sﬁﬁsamun O UBLH JULALEN © MUTLLUUEHIELILYA

NTLR A LeuinjaeeLy :.__ﬂ.sms_.mESF::%E%SSE?EFzaSrEE Q ep
surtyLnulzueuY one nyyeauss et 3a

LetinjaeeLy FepRepsLULBL I g nens ugLynLEL uUTBIULY) © R
BRgEre LNCURIHLULRLENY
sE_aps._,EEEE:EESG_._.:E:E..%%mvegsvﬁnmnsgvmmrcamcaac ALralurgn
saa:saarsernsakrmmsﬁ__es..wcsraap _uﬁw:_w_.as?mqs:emﬁwmﬁ%a WE LLeLr
RET ©OF LEWLIT P8 LEBLT W0 LSWLINUNBURS 9 LEMLITNG ULRIBRMLUZIRENZAR

. EC_..GWC._::rmSm_.c?w_.s_._.psEﬁ:s:zs_mmm?:_rrmah;ﬁmﬁm 206 ::. sr__.vss_.nmmcﬁ._vm

L)

g.r:ac_..éh..m.__:wu;_&saa:__.rmﬂs»sa ) aw _‘ES:HE.EE.?_.:E%E

[P Yn srpvfﬁmmsgvmsrcacrm.crm._._
me._vusE?ﬁFrmnwsnra:mmso:vmsrcacrm.cwnm.::wm._oWWrc:wSrm?ﬂFSFac._:._u..,_mk.,
._..nsaswtrcr_uww:.:._as?._._m_rs._.:.n_._..nrcF_..cPrmwsrnszs.rcmnczmwrc;m._Smsw

[MEARUIMLULRLLAM UM BB naNSLEBLUNLEL BLITNULY veL)
BLAMATIECRBLIMIELUNLEURFBLILURE

»P3q naunby e LaunThLebURLL T GU RPWNEH oG R
T )

{,3 ?ﬂ'



YLABHIAVIMMLIALAALINALULEUBBURTIRGYRRILIALARLANAL (@)

’ smm_\.::nw:_m%mmm._E.arpnmo_\. (©
gy ‘sac..cmsnrsrmar:»mp:»mqrmumcappﬂcmmwrcneév@@ne

:wmcsrmswncm:._.vEc:mxam._r?%%::»wwqamm:nmnewam#mﬁrpnw::nw w e
MELUMALIBURITHTIN] ELUBRIILMELA

sLugneLuaguneeunLRsbneutpguLiihengeieal LenLeenLn sLusuneusenf,
AMLARLAALABNNLENEENEULE

b BLUNGUASNLELAEBEM RLMALILEBLABIADERNNAS LLITLLURLIEA (AELABLAZENNAL
’ :wwcsrmsw:cm:_.?mc:nxa@rasbrvpp»wmemm._Em_.:»wums:ﬁ:om

NLALE b PLUNEUALNNLEMARBEN GUMERANAL LLLLURLIA ,BRILBLAREANAL,

’ nwmcwrmswncmzﬁmnmmcem
mwswrc@m:mcum?mrccgam,r.wsb_‘m.:msr,mﬁm‘__ﬁsww%:wwcsEswncmﬁwEE:mc»w%
PEANLANMILELUNIULEARILLUALALENE LLMLEWALIL |, CLBUNCERRILIUALANNRE,

_ :mmcmrmswacmzﬁ:wnmmcec
BLULLUBUNGUALNLLULLERRUUIABNAUIEENA|ELUNLIALI LLLLURLIA L REILA,,
AIRCIAREALIELUNCUAL UARIBEANLATIESUALSUBIIRCUNGURS by AUJIMALANIECUALIZSD
maneLuRtgLt UTAGUILNANIUE AELUALIZBIUT LLMLLURLITA MELURLEUDITIL,,

puLUBEANn], @ ep
>ppa nawgdn wa untse Ewcsrmaw_ecg.vrmc:%mm#vs.m%::amWr._w.._am._rmmepnh?cs.
NLATOUUEIA 168 P00 UL as._.cs,nm?_\gﬁmcsrmswﬂemﬁ&?cgmcmﬁ. o ap
.
BRGNS CuLUALAUGENBELULLY
©PPA WM MELUMLIRUBIUNNELUBUNGUARLALLUNIAINEHIZEN SLUSL WWMUTURURLILE
AUPUIRLAATRELUALIUBIIONELUELUEEUATIBNYENGHIGN 08 BLAEN 0O GL SWPA Wk
(0 WNLB) BUBWIALAMANIELUALLGBIURLLUDBIAALEALMRITAITIWIAIYTNE ABPA W'k
RIS ANIELLUALBRUTELUBIMNALLREMMMN (3) O® LEWLITNILLUILSLILBRELE

RECURLIBEIUMMILEUNLERRILINLANAALBLARRILIRLAALELUMNY

NLUABUILEA dag asﬂcs._nm:z\s._ﬁmc_\_rmswzcmmrccrcummvw::;m:wocnmwrc:_w._w.as_.

recuMLRBRUAN NLBUNCERRILIURLARR AL BreRRILIALR s sLUn UL BLtenALY ety
oapa/ae |

w$._aE§nw?v_\s._wac_\_.rmarm_,ncﬁ_.wrc&rcnw?

ocpa ruLliuey we LAUMALBBYALL b Ope AUIMRGY Dwe [
ous _..hrs

P2O

(oPZ@ NALRIT © UL b @61 GHBY P00 [t LRUMALLOYRLERLMLUZED

BLEMAIMGRULIINE LLURLLURTBUNLLSL]L
gurnBrunLi
TURLLR BULSL UGIGM
OPR® WM MULA @1® URL 18 BLURLIT

LRUMTHLLAUGLE ] BLUZEIRbANERRBRLS
REULE BHHLY (OS] ‘woneziprepuels 10§ UOmeziESIQ Teuoprwol) MLELULNRLYLL
BWZELMLRCELUBNBILELUSLILUL] HIDGYSLIRRINYELLUIBLILELLY P )
£UIE) 02'© RRMNNLRRLLULGUENHUBRI[UUNUNBEBEUILILILA
PEHULBNUEGYALGLLLRULLARIMALZRELUN] B BB RENBIITLULL] b
HM] L] L] (GEMLEEMINILI LN 00'® [UEMIRG] LUR1 o@'® r.ncaohﬁzkc;vw
BUL ELULON RLUMBLILIUAZINRLLULITNGRFL] LU fT| bYELU >
ROMLLABUNREINGUARELUN] BILIOIBBIUU] HEbROLHIMTILULLIY] baY
TR 6] T MBSMLELHINNLY U 0 [UEH{RL] LWt oo ;.\caow?:kcgvv
MU ELULBUGHALUIBLILITUPAMISRLLULITARI{LL LU L BEELU (®)
LULSR] LS PE LELISERBLEHIGYNLAGARITYZLLL
BLLBMEITSSLLULILEL U] Y L4 P AUBINAYITYZLLBLLOLLUILG (@)
RengLesgnfionumumnuignng apgas
srocsubRpInEReLuLE n]  whebrepingaciuetetessiy ()
1L CUBSELURIILBAL [U,LURE] PALINYALLLILEBLL B



Bﬁnrmcﬂo:mmsgv.mDSnwccz‘_.)nrwc._wm.rcﬁrvarw?ﬁ.ﬂsﬁsrtﬁzrsgm?&rﬁ .ﬁcrcaw?
MUBLYUBTIC] BIALLW TERBENRRENGLATELE BEULBME LI NRENRLARINALOUNL EMERIRULNLR
:s»mcmzw_.»rmcamwrc:rva_.mra.mreﬁrc,&r:r._.fwhrcnmmcnaccr?:mvams:rnc:rzwzmmsng
MUARLURMNALEBILELUPLLDRLEN] TUL U] UTNL .ﬂcrcnwvn._.w.__s:séwurs?__:_w._k_.ﬁ:mwcsrmswzcm:.._.
?acnﬁamgrm_.a?.:::»mw%arpnwnpmrcpmpmc»m%wmm._rm_.srcae:rmEra EN 1)

ML CWITELELMI)RIILEL
naz.c.maww—n_.,w§meowSOWSsh\?nmswrcﬁ.cwr_.nrmn_\ncm _.,.n.w_..cprwug.:.rvmm.?s:r?sﬁ.??mpm\@._,w
w\_.nrw_&Wmrc@bm?vmﬁmawmrcﬁm._rxvm.@ vﬂrs.cwmﬁ_.ﬂrs,_.\rarrc._mmﬂwsmws.s.m\?nmsw_..c

|yrseuemeEn rzc_.swrgmprwn._.crc»maa@mnnrpncmrcﬁwcﬁﬁcwagmwx vnuLpLugieEeip
WWIZLLLEN UORRISP3{ JUSWUOIAUT J9JBA\ AN UOIEDOSSY 3IOM JSIBAN  UBDLRULY
‘UoIIeOSSY  YNesH JNangd  uesuswy b JSeMIISEM pue JSieM JO LOREUIWEXT
S4t JO} SPOWS  PIepuBlS BEW RUAJMATRLILMINERBLNMENEEULBLITULITEMERARILIZET
rﬁp\_.armc._mwm.@:rs?_,:_w._kﬁmws s:s.rtawmsosv.mnmjmrpzmmumc_.wz.ws_.,ﬁ_\,»mcwws recunLieh
PLLURLUUNLURINMINY, @ w._m._,:.swm._r..m_.:.rcar;rmmsrzr.c:omwnws?c SR
LYRRUItELBLE ©'C© Ny (UoJ| 1eI0L) AU (3o700)
twpewreugere oo i) (IBANS) Iy (worpo)
EUEGUIEULLIE O MY (ISBUBSUBK) RPRLUNEN (10700)
LWRBWNELLBLE ©'© nuiM| (IDPIN) Lun (oo we)
SWRBLILLUGLIE @O NUIT] (PEdT) Luaw (0©e)
LUREUEUELIE @00 NIt (WNIUR)ss) :mm.umm (")
LURRERLUBLIE ©'© nyife] (Wnueg) KRN (P0e)
LUBEUITEUBLIE WO'© MY (WNIWPRD) KRN (7o)
LUEEUIRELEEEE POOC MUY (AINDISW) WEENL (Gwe)
SWEEUITEUREIE ©'a NYIE, (19ddoD) tuNbGU (Pi0e)
LURGUIEURLR PA'C N (dussly) fueLi (3pe)
SWRRUIELULRE PO iU (WNIWOIYD JusjeAlt) WneiLesw)rames] (uep©)
SWERWMEULETE PAO MU, (WNILCILD JUS1ABXSH) WSILLABUBIRINCY] (A0©)
EUREUILEULLIE O Y] (DUIZ) Bautk (@wo)
[reLY uniane] (@)
LUBRYNEULEE Ow TUIT] (SIUBDBYNG) LBMURBLLE (P®)
LWERMNEUGLIL P AU (SpLONd) wuw.p.mmmz. (o)

ocpa nuLliuey we _b.car.r??mprw b OpPEe APIMNGY Pwe
aw L

wsmm_SRMCmcm [oTel0) 3.@3. ?_MMO.EZ Eme.?_ 1ejol) 3.m._§K {(c®)
NM[EBLLUNEY (SPPNSd) LuprunaMipuseLy (o)
LURRWITEULBIE © MU (SUUOIYD DO1J) RLBENLERY (P©)
Lweewrgubee © Ny, AUCJOQEOU syouayd) URMMNEUARL[LELE (wo)
LiopRIEUBLIE © NUNT| (SPAYSPIewWIO) YRLLLILEGM (©)
typgeurieugerg oo :.m._._.s_ (9seal pue IO jed) :.qﬁ_»mss\ﬂrﬁ (o©)
LUBBUNEUBLI @'C MUY (NDH SopiuedD) \sz.__ram__. (o®)
LepeUicUblt © nuie (SPUINS) BMLE (®)
LgRMIEURLIE OB MUY (PUels] USBAXQ edlWwaYD) gep (®)
SWERWIEULLE 00D nuIT)
NL P LOLT RABIAILILE ©Q mmsaww {puewisg USSAXD 1ediwuBydolg) YeRIL (M)
LULRMTEULEE ©0a NIt (SPnoS pepuadsng 1@10]) snsv“_“\.mmm:npsem.._;m_r <)
SURRWREURLI
Coow MYI] (SOL Ggw SPNOS  PSAIOSSIQ  18301) s_."sn,‘._m»r..m_.arm»mew._._g__. )
CRUBLEMURLIT NG (1opQ) ngy ™)
erEIder oox MRy (J0joD) B (W)
pApIeBILLNG P2 iy (imesdws)) glumnk (@)
o® 1y P _§o»s (Hd) PLUAETIBEUNRIELLY (@)
AT E:wwcsp.mswasm:_.
vrcc:n_mmm._r‘ﬂsbrwppumvvmar:amn_w.w.amar%zrcaezrmmsgs:sft » en
TN (QUIAIOS) RLERBLALYELEREN
(S8PMS SPIGED WNPIED) WNIELUNAHILETNGUZE MIYSBAILILOSLGEN NIBRIALACENRLAALEIAN]
2mcuscswmv_\_.?.w.ﬁwrm vmsmszrrcmwwrm (8] nmmcsrmswncm:?rmc?onam._rn:.mr:nw?:nw
wor.mm._rm—sbr?rcnmsmr:nFrcmsmzmwmrmarpnwwrc@mpmcnmww‘_ﬂ_.__.m:_‘.«_. > en
UGE - LAMRLANYICACMILTIZAGURGENGRINGYRE] WICITERLUIELS)
ey U (FTOHNVIN) mmdrﬁckmbzmzmw_ ELUBUNRURENNLUENER (TTOHNYW NOILDIdSNI)
r.w.az.rcacﬁorsm?crem_\rmtvm\@n? Z.Gc:.n_mmm._r‘._..‘rarpnmw_\.r._._.,_am._erm?m_sumw._wrc (@)
z.uc:.p_mam..r.ﬂarpnwm_\.vmam#\ﬂarnam»e__\._.:mt c@._-cmrm_bnm?mvm\@ap ®
qrsc:%mm,rm_,a_.p»m::»wwvmmm._rﬁmrpnw»pwnmtvwség.,o.pE.E.:E:s:aw_sna.pcmaem
am#.ﬂﬁwﬁczﬁucﬁamrﬁ%ﬁgcma.cvap.m:»wwmz.zmEam»r_g._sr:_rc.c:m._wwm&.@ ™)
?mc:o.mam._rwmrpnw::nwwzmm._rwarp»mneu:mtmrcempmcnr:
:ramﬁ.mrc.m.? © REReLEe (TTOHNYIN  NOLLDIdSNI) r_m_.z.rﬁacmrwsm?mvmm (us)

ocpa nullugy wo LAUnLERLALE b Ope ApMnes Pwe [
oW L



O b PP UMY (HA) BLSEMBLUNGINLLY  ©
[jeuy tyeeunLRIReLUNGURENUAEN
RELUNLBUBIUNNELUMLIBERLIbLULENULARLARE LLURBNLUNLEL ULItOMIULY @ ah
o REQULNEPUCERLAAMIELOLELILAN
BrenLnALaBAMELULIBBBELUNBURLMAIBEA IEeeUMLIIBIAT E.Es.rmswzrzww:._.:ouwwm&c_.p
LGEA MLMSMERLABIELUULELNL ELUBUNGURELELUULOUTALIL LENLEVALITL ,bALTL,,
:c:pmzmmsgvmscmmoms
ATLLOLELAN NN ALARL wmrcE«Fc:snmwcsrmsw?cmfFmswmzwsmws MLAbE|ALWLEL
AURABUILY RELUALPIBELUNGUALIUAY LEMLLUALIA , RESUMLIBWBELUNGUALNGM,,
rtecunLmbrtdneLURLLERLIEATIUILY MELUMLIWBITIY LLILLSALIA ,MELEUALIEWETIT,,
HLLBLIRLVLLALIATUMLY MLDDL) LEMLEUALITA , RELUMLBMBNLNNE],
MWLURLAN] W@ G
’ MAINLBULIZLNALMBY
MELUMLIBSRELUNGURLARIAET MELUALIMBRIN NLLUALIBUBNILMMEIULENALIRLAALELURBNLY
ALELBLITUNULULLUASMUBRELUEAELLUNEN] BUNYELE] ML PwPa WM LWL O
UNLME MELUMLRIOBITUT NI LUALRURNLIE WAL MSHLURSATULENALTLALARELLUTUNC Y
rWBRULITInALY bEE1 (PPA M) 0 WNANK MELBLINERENGEIUA SURUALBUEILLURSUILUALTL
:E,s:sém»w_._‘msr:awwrc:c:oc:rmms%%c_.o?_sc_3._:_.mmsSrtmE.,..ﬁ_‘m_aS»mk_..__s%wmw
MELUALRBBILINLIEMALIREUONALY BRS] AKENILUNCUSLUMELUSTOBULUREIE, @ BB
\
PIPE M TISLLUT 3 AMEDS TEELUMLIMRINALY
MEELUMLEWBIMLOE AUNALNGTHLURBATULBEULIALNALELURUNCUMLBLULIUNALY DOg) (WP M)
@ UAAB [ERULTNERENGEINIUA SURLULAULNLLUASUBLURLNURIUAK), © e
e guwssueasy
ELASANIEBLULNEELUNEEUATIUNGRNBRMMITLLRBIREN AWLIIUSNLSLLUNELURIULERLIIAMILLRY]
REEULNLEASNYLANELOLULAMEUPLEUALUSLULLLWNIEL PLUPE "W'M ULRMATIEGRULTEE
MLUTBLLAULRETRERI EYBRNBLLALMMAN PP LLULIENINLLURLULLALERPLE .
NEMGALIATILCUA, MELUALIBUBELUNGURLNUMIAEN RELULLBITUT
ﬁmcsrmswzrzwwc_.s,ssmr?mmec:cppc:rwmaré:srcmrc,,w::m:mocumm.rcap._EEH

RLLUALIBELLUNBUALLURIZET
MECUMLIBINEN MELURLIIBRLINULBRALIALRALLURbNCLLEL BLItBNALY beg!

ELULNERRENYLAMELALULBMEUDLEULREULLUREL

RUIMIREAANITELUALERTBTELUELULL
TIARY, BIMEL
oCPA WK MALMDE WA UL 18 WLUZEN

=

[MAUYNALAUMTLEBUALENLUSEANLULEUONLITNS 1

PLEUNLEREILIALARENNAS punepuly

REILAALAALNEY ?mcvsumms%vm:s:wcmxs:FEEE:Sa_‘m:ﬁ.ﬁs:Srcsnrsmwspcrcnm:

ng)enmLpuniieLrnLaAULab WRUDERLLUNBUALANLULNELARILAMLUTBE AN ALY

msqaﬁ,;r:msmaw?mssr:pns:svm2mm;S.E:.:.::am?muwcvms;omrcwcpoc;m:m

RELVLNPEIENYLATELOLULRMSAMINAENALNAIMLULENERRESULNMENUAL VAR LEBILELY

:Smrmr:._w..Ewrcar:%wn.cnwmc»accrepmvnw_.._nrpc:mm snmmsoamm:s»mcmzw_.»rmgm?c

MLERLENL]BMALUARLN R L .wcrc»wﬁzwm._,s:s%s:rsB.::.._:.__nmmcsrus.m:cmE.
NeunegRpLsILARRAL BreaLnAsaseLUBUnEUAL AfiABgLIMLUINbLBLLDEy. 2 o)

: ney ‘enu cgs_\awmpmm._,ng MEGLLTINEAUMILAMLLSLULAMS AN AN
mr:a_.::rocurmvmpnmmspﬂqmps»wcmzsﬁwsmmrc::,ar?amrmKPcaSr?@FcnmmcaaccE
:mp:sﬁrncpwsﬁnmmso:qm:s:mcmzSarmcgowrcarqarwngs:?csnrsj:mzs._.arc.mmqms
T srcam::_.m.__s:srcscreqrscs.__s.__vrmcnp_mam#:s:rpppawmrfam._S_.z.rcac
:rwwsrae;séE Eam.__\m:wr:;wwrcm:mm:rwmabr._.\&mm._.ﬁnwwcsrmsm:cmmmc

e

2PpPa naLnbe @ LAUMHLEBYLLE b MAe  AMMAGY e e
e LI

ocpa nuLliuey we SCP._?r?PMPrw b OPe AUIMNEK PWe i
W Lk



(ewseld pajdnoy Apananpuy)
LITRLEMEMINGBMAULNESLEEA (SYY : Andwondads uopdiosqy Siwoly) glwrew|Enie
MAMERNETIHHEYARILRLY sﬁa_‘nmﬂrsﬁés (UOSSBIP  PDY) WEURLINLAGLYRLIBRERILAIA]
BILUBINALN BUILGL CYRW RAZINT NAKIGEN MOTRRU pauNe (@)
. upKrane] o
(UEPISHI) BALUEMIGLRIK| NG PO
(PoyraW
OdeSOIBWONYSED) UILEUWILILUIBLUBERIUY LiprunaubupLiseLe Do
(POYIDW DLI2WICIOD)
ENBUISLELN (POPSW  DLISWILIL) WLUIBSLAINA] RELENEELY WE'D
(POYIBW DUIDWILICIOD)
ENAQRIZLALIMMCOLEWREN  (UOHENASIA) FBUELUAIA] BGMMNBURENELE @©7P
(POWSI DLIPWIOI0T) BRAKMGELAIN| YBIULLITLEM ©O©7p
MUER]RSTATLALCAUMMLILUURILENRLERBLACURLY LORIRXT 19)YxX0S Geut
uopdenxg pinbiy - pinbll WRLWIRLYLYEALDIU] njaeInmLL o0y
sisAjeuy uopsfu] Moy SLBEM (POUYIBW DUIBWIOI0D)
ENBKISLALILLELEUREN (UCHENNSIA) MBULLUB|A] WRILRA| =7
. (Pousy amg aujALIBW)
Bnngumatesn (poyls smawopol) ULWITIVIBI@ISLAIA] WMIER =P
(SIBWOLPI] WINISSEI0 ) WMLV EARATMIR|AVIALLRRGRSLAIW], Bl M
(PO BURIQUIDIY)
BSUTURIGNENITINGLELH (UOREILIPOW SPIZY) REUIMENIWE|GISLALYRLERENLIBURRLYLUREN
TUBLULNG P LR BRNGILAE o mgwwzwm&:pngﬁ. geln @@
MELE © REAMLAGLELINAY BRRILAILKLG POE - WOW ncsawsqs,,:mng._ ¢isig Jond
=gy mmsg LUTIR]PREUALIALUNLMMBEULLA Y azsqsamm:opsqpsvm__. 2
NILE © AEMNBELLLNG BRRLAILUNE Ope® mcsawszs:m..g._ OISl 18N Joqy ssejn)
CUMBIPGLUALUALUNLIMGLUUN BELURUIALSLAT, BIIAMALIRLEAENMRGS 7P
(POYISW INTY) Eamﬁemsﬁ. g owe
spegneLuLUarsuLilurBucasuple tlunt o
RUW @O LEULIGIT]RGIALILEUITU
@R1BW HO) LIRRNSRENULUN MITLLSULLBENAIA), DLURETLUNQIILLS @D
veubeecelA] > aonLe MEELUALBBELUNRUZE IR

e

aen RWWCSrmSQRc: _.nwrcSrmsm:._.,vvmwcr?v$r?=rwmsr=rc9wmmﬁwsmrc » Ceh

=Ppe naLnbe o LaumhLeeuaLe b oeAe ARMNEY Wwe e
e L

SULRUILULIT O MUIE (UN) BRLUNT (A©)
LWEBUNEULEEE ©O'© MU (IN) Lyiun (o)
LBUGUNELBEY G'O MU (dd) LURl (0©)
LUBRUNEULLI @O0 R (3S) :awm._wm ()
LuReUNLUBEIE O'© AU (B) MRLINN (M)
LugRMREULEYE WO'O Y] (PD) MRIRWLYN (1)
LugeeEUgLE Poo'e nure (SH) uesn (<)
BULBUREULLE ©'a MUNE) (ND) beMMeU ()
LURERUNEULEI PArO MY (SY) flsLe (9)
SURBUIEULRIE PO MM (WNILOAD JUSIPAUL) WrisiLeewpelned] ()
LisgeureuIr
PEO AU (WNRUOIYD JUS|BABXSH) WRRILLABUBINRINEL] ()
LWPGUNEULLYE O MU (UZ) paur (©)
NULETE Unnaue ce®
LBERBIEULLE o0® Ny (USSOIIN Wepply 1e10L) nguy pe®
NM[TGLEWEEY (3pIaNsad) LupaenaMiupLieLe Dot
LUSRWITLLUELYE © MUIL| (SUUOIYD 331d) RLPGNEGEY we'®
LUBGUNEUBLR © MUIL] (SOUSYd) LEMMNBURLNELE G’
LBBEUNEUBLIL © AU (SPAYSPIEWIOL) WRIWELNLEM ©©D
EUREIMLUBLRE P NUITE, (Ssean pue YO led) nERjRENALELL 09D
LWERUITEULLIE @'C huNY (NDH S9pIued) @:_.Smﬁ o
LWRGUEURLE © NIt (SPUINS) UM P
LULEWIEUBELE OB U] (PuBWRg USBAXO |EJIWBYD) Yol MR
LUPBUIELLELE O@ NI, (PUBWSQ UDBAXQ 1ediwsydold) yep &P
LYERMITEURLTE OP NI, (SPIOS PepuRdsnS 12I0]) USROG PR
LWBITLULIE 00O :@3:..??_55:%@@
BITABALTIGLEAER MNGRLULLUNUILU IR SU1RLNAL AL UL I STEAMALTIRLERUS OGN LlBBUItEURRr
OO LLUNYIMITUEALNALEALMMMGRLUALIMIUINERLARLILY  (3)
LUERINLLLEIE OOO NUITIIGY LIMBUMNEALAALIILL (©)
NBULLLE (SQL 8L SPNOS PRASsIA 1RI0 .c WIUBULIIRLERENATINGA 27
) erEIEe) oo ;GB (o) g we
ma@mgrsemouaE_,“iwéEmQEmbm.,csaws.u

»prPa nalnbg o LAUNIRLLLUALE b e ApMned wwe [
PO L



NERENEALNSLANELOLULAMEUN SRS UELULL EONIERE
pugnefouy gugel ueiew
©PPA WM TULAL OA UG M8 BLUASH

Ny
LAUNTHLBOYALEMBLUAS ANLUNULEALAMIAVNALUMMEIINESARMIMALUAR > B
ALMBIELUM L] SLAANTGRUCIEEMLUTILLAUL SENREMNILLURLLLRLIMBUTLOTALBLAAL LU
nUNLUnLECULIRBNULUSLUTUAKERURILYNEANNYNBIARITABLURLL  » G

(@1dwes gein)
BLEMANNYIAL ©f0 NLUBLAGLYNYILE 16 DALABLABLUNUILLUZL @
swc.s:mﬁ.swa_‘ms&srwnw?cmmawc:._. MELUMLEBBELUNGUALWRIALN
FELEUMLIBRIIT :mmcsﬁswzequwcrocmmmrm»mwq,«.rmsagsso.«:@.ﬁ.ﬁrnﬁK;mswmwszomssq.m
wcammanamrmEr?ms%E%mSnmswﬁpm.as._. Lpecynyiel o
TVBINENNIMN) > QHTLW MECUMLIZMBLLUNGUASIUSRIZEN RECUMLIWRITATL MESUMLIZOBRLEN]
crew.ﬁrﬁmr:nw?c:e:oc:ersrn:mueowsmrcaRJvwr.m_.?_am&:m._wrc @ eh
LAUNALEBURLENMLUAL LAMBILITNLYSLUNLLUATIY
Kursmws szsrtrcmammms_mss._uw?vg UONRISPD JUSWIUOIAUT J9JBAA RBN UORRIDOSSY
JIOM J2lep UEDUBWY ‘UORRIDOSSY YNedH dNaqnd uedusuwy o I91eMaISEAN  PUR
B)EM\ JO UORBUIWEXT U} 10} SPOLISW PMEPURIS BEA RUABUIAL[UNTEBLLLNNENELULIL
NULRELBRARILAASILAXALLNCRBRLBAINLIAL @ BRrLY ME2LUNLIRWELLUNBURLLUAIAET
nwwcsrmsw:r._am zwmcsrmsw;rzmwcEzmﬁ_.:rmws,.nr_c:wmepwsmrc a ep
o (ewseld pajdnod AsARDNpPU))
LItSLEMMIMLMAUBNEELBEA (ADSWOLDSAS DUBDSIION DIWOYY JOdEA PIOD) SWMItLuyenL
ms:smnmomzcmnos»mmo?qﬁmcwmmmws (Anpwonpads  uopdiosqy Jwoly Jodep PIoD)
VULV UILNLMEANENBENCHACLEILISUISLAA] UeLh ()
(ewse)d PIANOD AIPAINPUY) LIRLEMEMIMBEMAUBNELLAL
(UONEIBUSD BPUPAH) MELIBMINGILLY|E|Y(R (Anpwoloydonoads  uopdiosqy  J1WOlY)
L8P0\ SU U UTIAMEHNENUTETRURELA) M) nepegReniasLe ()
. WNEILEARUBINATTIE WY IANA

rensy e ROLMALRLBULEMILALYSLAIW] ?:m..rﬁws._.__,sm._wcw (¥)

©

(ewseld

pa1dnoD)  ABARPNPUY) LItLEMEMIMBEMUAUBNGILALIOSLELEMAENBYLRELAEH  (SvV Anawonpads
uondiosqy  JIWOlY) LBUIILVILIENEMCRNENBIIRURRELRLIULELLWALNVYLELELI
(PO DUISWLIOI0D) ENRIMSLAIN] WNEILLARUGITRIELY] ()]

(ewseld P31dnoDd ASAIDNPUY) LISLEMEMIMIEIMAULNEALEEH (SvY Answondads
uondiosqy 21ui0ly) wss:ﬁchEm:.m._,\.mp:@_._cmumsnmmwmrmas@._.arnm?rsﬁng
(UORSEBP  PPY) WEURLUN.ACLUALLEABRCLLIA] WIIANATERIFIC] (u)

rRELY (@)

©PPa naLnby o LAUMMLEBURLE b NG©  AWIMAGK WWe [
©a LK

0ppa naunbi o LRUMALEBURLE b MO ABPMNGY WWe [
oa L



pwa

MELUMLBLBELL  (R)
HRUAKMH[LLIMLSIBBN LT ELUnE Re UL
L
_,mc::Ecﬁm.w_%ﬁczéqommcwccwmanm:caw:wt.c W
GMIRAA] RE[LH I ELALBZBIUUISEN
BLUMESUGUULOPALILIEL ULIN IR UYL 2 pueisziiesun (2)
tyRUIELY  (n)
nauft euLMLETe BB fLEELURL L UNLMzEN
‘oA
BURRLBUS] BEILBELUTLINBYRV] VU] LRZLIBUIABELY  (U)
GMITLAR] BE[LA{LISELMLURLIUUIZE]
PUTNSSUBYULEPLILEGLIWLAR ORI IIB], © WUGIRLMLISBHI ()
LIABLULMUSOILHALLELY ()
" L
BRAEMLELY (1)
tnespAuchesy  (n)
M\ Rp M
MEU[L] LULIMLETBBREUTELELUnLzEUNLIzEN
L1
U[LBLL] BEILBELUNLINBYRBL BU] LRV LBLLL (W)
GMITLER] ZLUHOELILIZLNUIZET
PLILIESUBLULLALIATLEY] ULTLSIAT TS, @ WUUIRLILACBUN (@)
teumrerHsenecRuthesy (U
~“
:..w:knwnmsmmmomugmg:whnzrsw:p\.ms__.m_.c (m)
:ozmcmﬁsa#ww;?mrcz%E.waﬁc&.m:na_éc:&c.c W
OMITLARL ZE[THLIBELILEZRITUUIZLLUIANELULUULEALILULOBLE[LRY] BLAELS
" a
MLEMLUBRLIMLGTBRULANEKT UN¥] © WUEIZE[LILNBUN (@)
~ s : "
2 WHUIZL{ILHEBUNREN P WAUIZSILIMEIAN © WAUIZE[ILIDEAT @1 WILUIRE[TLI
. I 4 LJ . . * ©

BUMIT © WABIZSALAPRWIT BRUIZEM 2 HTIUGRHBLMLIMWIINMTITH ® @
h F Fk (4 wTeTe Hlar 4

RULELALERIR{LIMLETBUHLIEBLAEIAGRL]l
@ ueren

P

BILALULILGIS UATTLBRIC B AL LB OIZLULLABILIINUL L
LLREIZUULILBSULILIIUL L] BLUBBULAL B MM BNLE BRLIA] BT B RGN
. P = .me
LILPEHITAIBEURLZRN BLBLILLILOESY] WE RLYALUTNITHERMINGR] OLEBRU AT LLELE

~ v P2 A4 1 ¥

LLPBHIEERCENLLURLAALE MBREMMYNALUfGY LrgamLLILBLINEUNZEN L1t
LJ .

MYING MLBCIZU b1 FORM COOULE LA BOALTA  HGLYLILEUN,

..«urc_.cnh_.az.w © e

@ BLrer

U eweL] netpneennnjLmLenbniEeecr

L L3 &
BRALUBLUZE[LILLD RITBRULIIDILLUREEURIBY 2©0P@ W'l BLEMUIIBRLLING
MLUrslL AU e pufafnaLcsemoutr (0) mie LewLity L BLBOLLEAKLE

HECHLIPRUITLAMLLTBBILEL BLIEBIULY beer
ROPE "WN
YULABHIIRRBLITEMLUTBBLAUL Roimg Bt B fbfaN AL SEMA|tLLURLBURE
(@wPe M) » e
BLABUINEDULIDELLUNCLURIBURLUZE]L




@we|

EWBGUITEUBLN O LLURBHILLLLM pLEZBNLIGUGR (©)
nner (2@ bg () zen
(@) vg (©) 2 epnusrideuinray » wscﬁm.?wqm::z_.ﬁz&ae qep
sugpLl 00° oy
"HEING! 000D LLUNUITLLUN RLappu]eeupnburgiun ()
suggeq oo oy
"NGYY'TEQ) 000'0® LEUNUIT]LUR snsv.ﬂ_.p:mozmcwzwc_uwﬁc:: (®)
SWEGWNLULLI ©°® LLUNUTE]LUIE Bo1R (@)
LHUGUMLULLN 0P LLURBRX]LUL RLBzEReILUGE (©)
WIng » o nLeHLELLNENey © wssnw?m_.o.m:::ﬂﬁz&ac »ap
GHULULMEALE LUELULE LY MIMOTEWBELTTLN, (THPUE) HENar (Pe)
. £URRUILLULL] Y], ®1'O LLUMUT| LYY (aprxodarooeidsr)
BRLUGMELBULLBLAIZLY  (ro[UoEldoH)  CRUULBLAT (©®)
SBUGEIEULU] T, @0 LLUNUIEL LU (TIPTY) neweg (q@)
LHERWILLULU] I, @0 LLURUIN] LI (MUPRIQ) nEvey (@)
LBBRBILLUCY] ],
®mo'o LLURUI]LLE (OHE-eudly) Lpeensnsgseil (@)
LUBRUILULU[ ] ©'© LLUMUIN|LYM (LA key (@o)
LBLEBIMELUBLIL P00 LLUMUIN]LBIL (S3pnssd
SULIO[OUESIQ) TEI0L) BIUBIHEBLBUILLEIECURZLIENERULIBELE (M=)
Ema_aueosc:m o'e rwcrmﬂ_zr (2109) LBIIZREZLN LURBYLLIBEILIL &'0
Leurigint, GUdry) LMeenge LU (Arauoworpey) gremLusriy (o)
LBUGUREUBDI POOO LLUNUIN| BT (3PTURAD) WH]LR%] (o)
tepaBRsuBLR eo'e Leunui el (V) huss (29)
LBRRINLULL ®|00"0 LEURUIELLLR (BH 0L drehtUaL( (Pe)
LBPRYRLUBEN 2O'0 RUIT|LLN (4D Ly (©©)
LwpapreuLen
#2070 LLUMUIN LB (JUseABXRH 1D) IHOILULGUGIBILENAEY] (q®)

qwe

E
LBUBMNLUGEL P00 LLUNUII LI SWRGIIMIUREI 000 LLURYT ODED ten[iin]
PSSLUMLLCUHULINLLZEN CURRYBREUBET P00 LLUNUINLLUN cuBeYrLuger ooe
~

LLURUIR, ‘oo®0 SRAIER]MYRLURLLBRULIIAY (PD) RERIeUN (2©)

LBURBRLULLIE o' LLURUINL LU (UZ) gauty (P9)
LBEBERLURLIT ©'6 LLUMJTELLUR (WA) RHLUb (we)
LIGRRILUBLE ' LLUNUIN]LLE (N) eyrslt (1)
LBBEUILUBEIL ©C LLUNUITLLBIL (WD) detdaU (00)

SWRABRLUBEN 2000 LLURUINILBI (SIousyd) Benj (o©)
£
FEUBLIL "0 LLURYIN LW HuIsw] ey CHND Rrnpren (2)

MEUBLR O'R LLUMUIL LU MOISW] H]RLIIR] (on wLuing ()
LWL 000 QB “NETMIE] 000’0 LLUNYI
R Ll (eumoed wiofo) [o9d) RLBMEELLGLMRBURLILLILN ()
£B2LLIL 000 QY TMEYM TR 000 R LLURUT
[ e (sHsIoRg UHONO) [EIOL) WRHEWNLBMEL] NBURLILLIN (R)
sugemreupLn 2o _..wmzm_E;Em (aom veyn )
LULEWILLUBLR o'g LLURBINR|LLI (OQ) nLezEneIGUee ()
0'g-0'R BLLUALLYM (HO) tLBzEnBLUninLLyY («)
RAZILAILLNG
© nyLAresLrunlumbleurling (eaesdwal) rumd (@)
YLLNLEANLSIL RALULIR R ERLT
gy g Eé27@mrﬁe_ﬁ_\,ﬂc.#ccscmﬁqesmmw:aswmz, (®)
w_.;o.s.,w:rnmsﬁm%w @) mssnm:_.m,%sznﬁi_.cac ?ep
(¢) @ BRrLBY] LR RE[LE]
BELNLRZLM BLLMLLIRLBMLULILEGY © wsaﬁ?ﬁ%i:?ﬁsrcaa © el
PELIITBELUGMINLER] SLUML[LIBLLILIEZEN WUTREN

PLIUECUBUULORIALIITER] ULHEBIN LTI, @ WAUIRSILLIREAN (%)
& & ”® g L3



wae
s::Emg.a:acaocamcs?sg:ﬁﬁ cLButLILbLRRLY
5 I I3 h e ¥ ~
MUILLUMEALBLELIZRRERBITMENLIRY] Op WOULNGILGMULBELU] MLOMUL]BAUN
feuRLIkLIIzZLY snxqmﬁmmzmcwuwcbwﬁcnz YerLunenseeyelunty (nEA
SMMUIRg ,07) O RBU]HEILB[ULUE] U] ALERCHULUGRLUMGRILELILY  ©o of
(AyderSorpwonyy - sen) Ew:swr:mcw
T SHLUZEELU] FEBHRIZEN B UGMALALULL[LT HLVLBE NEULY LMUGHBHALLEAIL
kg URAUHLBDUEILALLBLZOILUEBLLIELLELYBLLLLLY (PO)
(Temuney reuoniodorg punoiSioeq o) SQUITLLYT BRRALIBMIEBLM
BLLLUBMI CLILLELW] BOLMLUWMRTULUMRRELIVELY (o)
o - Fl LA ) L] ~ o
(proy oumqrey - ompLAl)
BB cm_u_.m\wr: MBEM] ELEIL U] BR]LAG|LBMRRLLELELY (F©)
(opupAy snoasen - uondlosqy OTWONY) wmcﬁn_.
BHRUIT NEMBLITEN WENAWAGILE]H] fucLsLenepseeseLy (©0)
(onbruyos ], modey prop-uondiosqy OnEOIY) BILUUT Le[uLs
BBUL HLMERIEN VINeYZRLLE| U] s;xw_.\_.som?mnmu?wgc (c®)
(wopendsy 1exq - uondiosqy opwONY)
PEEIN] S0T1 BEIG), MEMORILAN UIteBZALLLIU] LYRORLI WHOILELEUZIBHANAOLU]
MAMEIBLIT B2UNE BHLUNTH BUIH bUNMEGULLMLELACLBELU ()
(eua1fdpue ounuy-p “UOTIETNISIA)
MLEM] $HGIN KRG - 2 MLDIGLLBILET U] SOIMLLLNEIILEUELY ()
(UONRZLIS[SSON UOTR[RSK]) :.m.ﬁwr.mmﬁub:_
MLUIBURBLLA] M| MBILW] M RLIMA[AIIN] NBILYMERLLLLELY ()
(mononpsy Wamipe)) HLLBE
MRLIUNLLL] U] NMGIZB]R{RLIUA]VEBIR|LUNBROLEWELY (Q)

AQH_GEUQH UOTIRJUUIIs]
aqu], o[dunp) UYHUWY HLEIHIILOM H_.nam. m.wh,_mam_wmﬁ? MSeMEL] BRLN
:wc_wusc_._._:cnm:c::vsnmmzccwna%ﬂsc::&:@gnms?c (®)

l =4 ) & = D P& )
MUGBLYNE 2 LBLINL BAgiukiLLee om tlumdY (toneopoN
PpIZY) MEUILBN] Y] R0LLLIM] YO HLEMRBLLELELY (»)

P
(uoneayIpop
SPIZY) MEUINUI] Y] 30LLEL W] ALEZSNAIBURGLYNARILLVELY ()
(orewonoaIH) ULBRIL] BRIGOLANLYLULLULEL LY (wrew Hd) LIbRALLIREI
®
BSUM[UMLLUBEOLUILII] PLSBIBSURTIRLLLLENGRICLVELY (@)
LIBLRGEBUILLULI
L
ATBNYL (avemonuay L) rlurehug ez Uy nbumnbnasscivey ()
B1B8RYRLULLEL U] @ Bpeg @b.:rsﬁs&acnmuﬁms?c oo @j
BrULUAMBRLUtY
WITLULLAIAL # GRILEBMALULLILNBHINGR (=) 28n (©) rsnessersel
MERLLLWSY 1 LURIHE 0W UBNLLY
MYRLUNUIRL :mmzmﬁcoaﬁzwcaw&c::a@:cnsv.\...\.zmozmawnwcawﬁc::x::.m_
L1 @ YN UERLLUEULIMEUNIERLERGRL LWl 18 uBtLeudLEUbUBRIALYTIY 30T
=) » g N ] 1) . =3 P e P

LN @ LLUNUIBEMLCUTULINEATINLWLETBROCEVOY T8 SBITT © UBRLLUNEALUY
e :
K] ngnp r_“z.:.m_?.o BE DOMU MLOLIRW tu_.mfvw vurﬁvms__ (=)
neseceisusl
SUMIHALT ow URMLLBISZLUITUIA] nwm?mcwmmcﬁnwcmmmc::ac:c::v,._.\ﬁmozmcw

_.".mmﬂaw:uufc:.____b:;w_ rnesoeeuul m Cm:rﬁcZ.GCGWF.oman_.u—ﬁv%:ﬂ_v@Pvr,m\c_.:.ﬂc
L3

ch..,msww:m_kﬁ FTLLT POBLLE LN UIYLOE BR|LINIUN (©)
141}, 860y

1 Ll
L

b
mrcmmsm.r—m_.._.. @ e oy @ @._M.R_.G_s.rcac_ﬁ@b_wPmsm..,v\_._r‘mﬁor_umn‘\@_ﬂm._m_.c zen

FGFZ-.;VG—.S_:@1_.2_._.cﬁum...:,@ﬂﬁﬂWGRE__G—.E@BS;EF—.CEH
ST N [ e

@ BENK

LRUTMHLOGURLE I BLURLRRMBRNYTLBN S URLOL RN
© GRNLSULUGIZSRIINLANSRITS PORTMGCHUILN I BIALYELY @ o
P URUIZELIGEND
i L
ny UwLsebleutsniBosinmeey 2 AUnIZSILNERIR LMLEISE @ ap
L : 4 ~ "~
LBZQUIREULER 0P LLUMUINI LI Y80 (@)



B[UM][V],SRUBL PR ALK ENUNGIIAMI LIUAIL GIUL[TYLNaYR
[1|UGELAMRLGELUINGUUEULLURL] LLEULEBLBLILAGILE| SLUMERLZBUIBEURY (P)

afiiseILIULLUBR

LIALIZENLUEEOYZRGIIMLANGLREN LumieLeL 2 LLURGILT Wby CurtgnT 2o LLURRIY,

LHABLBLILNGULINGLe LA LTIBLUNAUNLELUIGY uaeELANBragUIBBBRLLLILL

GLUDBLUNINLE SUMIBLELY © LLUTBHIX,UNMIEY SUMBMAET € LLURGILITLIMBLBLALIL
GIUL[UIGLBUNLANHILUMOUNLOLISGY L TBraumssybLaLIL AL BLUR), (=)

oEw.magm:=_.S_.._.:c:rcm::EcEF.uEm:mEmowsawfwasm.afmswu_.

QMbBUIBLILMNLaKzabagILAmLILTLLULBABR LUt RovLuLaLiefiumeur] (@)
L3 4 - o -3 =3 =2ty o4 = v P i ao W

wco_sqr._,..qmzmaﬁcpzaEGEm:mBmow. RLLUNEBNYRIULRLUILUBNITIERLY LUl &
LLURBHIT] [1] beUEHYLNULLRLBNANBUYINYRMNLAUNKNGY GRulBLLLILIGT (9)
h . =2 ) N I 4 i o
OLBLMLIGMLMBEU| UBHALULIIMULGLLY @ 8)
L "
omPpa WK BLULIILIBRMALLSEMILILLY
~
NLBUGE (BIPRE BW'M) ®© WILLB MECUMLRBBILLUCULLUZEURIUBL] © of
[TL08NS L] RUR[IMGRLLINERO R HYSGfELUZON
MJMBELILBMLBHUMG[FELUMERLE CLULALELULR] SLUSBLITZRILIBUIUE HBHKLUBLURL UGS
GLULMALMALUNELUSIBUBLGRLILANILEAL] MEEULIEEZRNYLANLILULAMEUDLLUREY
. h
sluLLebnnds omp@ WM LBLILIYhHALALLZIMEMI (©) @ LEBLIH|RLLUMLUGLILGRLLE
.
RS HOBO[N]BLLUNLOBNYBRUBGRALIAZLIUIALRLBLALAS|URILLUKIBUILER
. L
SE[UMS[TECUMEEE BLBLALILLULAEHLYGMBMIMLUIUPRL[TIIA] NAUEIZBIELLGALLELULILIL
'~ - B - = = 17 ~ ) p

n_.EZ.mwvO?Gm_._.n_.ﬁ_.u_.n._&w:_.ﬁc_._ﬁa\_apng:,—WE-,TG_; BLBLALMEULAMSULY —._..m;@_‘.maﬁ__m
.

oPRe WM
m@:n._n_u.wco:vm\v mw_3_._‘_.._.uva_..wmrcn_w:_..vaw_‘n_.mﬁrw

—._.va—m.wrcn.w:rm.\hrcrﬁﬂvrsE.h_.cwS..R»E..S«EECG:.CZ:.rc RS
'~ H = ’ ~ ¢ 7

R@WGQdvmng._mCerhPmCSFm$v@anmCC..C%m?

opP®E RULUALM oo _-_ﬂcaz._._rmmh_\m b 2P AMIKNGY P®© Ul
»e _.h—:.

op@

(@R SRULURD P® UNL b 20 U1y ©00 1101 LAUMIKLIBYSLEN|MLUZSL)

BLLEUNNRULLTIEEELURL LURTBBHLERL
purreBeunn
BUUBK HLE

@OR® W0 BLLUNR OB UNL I8 BLUBLT

ALIL] BHULUTYMEE
LugreELnban UOTEIIpa joNUCD UONIOF e MY UONBIO0SSY S{IOM I9TeA} UEoLRUTY
2UJ} UOTBISOSSY WI[ESH Oljqnd UEOLISUNY ZW (IsjemoIsep| puUE ISJEA\ JO uomERURuRXH
0} SPOYISI\ PIEpUEIS) am__.m_.ue_rﬁwurmcﬂwmrc:..ms_.mzrnmsrzwfcmm:rsg:?omm
{1 ow.—nrsro—ﬁgrcac?mu@ﬁmsnrcncz 8 o‘—.r_.nrarw_.z._u@n.‘_m:mdmrc o el

s F 3



MEUVLIbIALILANELALULRMAUN CLSLULLULL LW TEE
nubuw receeyene

OPPE PM RULNRE PE UWHL 18 BLURE
¢ Pe e u

sLpIENBLBLILLAN
RUUBBHLUNMH ML @ RIBLULPGALEREMBLLLALAMLMULMU|LLBUNBHLIRLENSLEY
. ”~
HALBRLBLILACULRMEUTEUIINLY BLULILAGITGUBBILUNLIALELUBLNGY ()
~ . ®
SHULYLLBLITLHEULBMEUTTEUBILEOUA] LARIZET CLUSE WMBUIUBRILL WIDGEME
. 1 = grgoungney L & X a
GRIHUGG BLULMLILLULAKEUIIUYMIAUTR IS (©) MLBeLBLILNALERLE (@)
RLICKILONA QAL 2L TBLBLITLUMLOUNMME UL IALGINLYU MG E K UPOULERSTLULILINLAUTIM
vonind MULYSLUYLALULLURMILBLGY HOL BLULILAG[UTLUBBELUN]NORBNITE rnesnm
® L]

i
CLULILAZLOINLENRY] BHALYBLBLILILEULAMEUREUUA] MARIZRT SLUSL WIRUILZANLY
a.:c_._.s.mzpewzmts%:ucswzm vﬁ.:ﬁF:Eeum?mﬁsrE..HE_SESEE
BLBLILILELUNEEURIBUBALIEHILYRY] BHULULLBLITLILULAMSITEEUUIILY
. 2 r
ngbpragh gubgneapumyeshunmentyneuubtay CgngLugIeLLLLIGR (€)
BLeLTLRgLUBIEG Q ap
HLLOLTULHGIUN| [1(HIUGHALLULUYMOELBLNOZH LIALXRUMAAMI ML RLALIL TGS

MULANEAGLUINLAZEOLBLILLIOIULLANa & LR upsulupnbragunpegeLuny (@)
~ : L L

ot S
3

oPPE NULERLN ©@ LARUMTHLLBUSLE b PP RMIMMES RES REI
®o L

E.s_.:_.,m_.@.::.._._.;vﬁu_.JOTSrDuE._u._.rx_..:nmv@wEamP:n%:%ewshﬂhc_.-mwzmv@ws (©)
euetnipnbreger 2 ep
: 4
MEQBUMBUBITANANMUARELULITLIeA]LILBL LN
. ] L] L
BRICS @O LLUBGIILLL]PURBLIINAY (@) NLBELBLILIGILH]LIHLUSLUBBARLY ()
. I3 L3 L
tegeuNLUBElL oF
LLURGILIT] MEGUULGRILLITRINLE LA RI] wwszmgw.ﬁsﬁzm_ REGUUGLUGLH MEGLUNSL
FALD Es:#w,EEE,,zE2st&nmcwrﬁcr:ﬁmngws:mgw_%mrc (=
_E_.m;z&.:amEmw_ﬁﬁ?w
pLeLfiLpenn peunelipsLuLiAbey BLELLIRR]FRUELBLALIREOLUINGRMAUIEILY
. o =2l | ° I3 L L= H [
MOELLUBZUBLH BLULALIMDIOLUINGBYELUNEUOEU LLBLILAZLLISLUNEH (o)
~ L L
Ec_.n_...-__b_ﬁ:cwwszmﬁ._ﬁ_.c » o
[HLUZEIIALALL BRLALY ALY
MERZLIHILBIULULL BUTRYIN, REILUMI/CYIBLURIBAURIBBENGYRL] V] URLILUMIVEBILL

-

MUAUGIBRSLEUILA NRCLO CLULILILEULRMEURLURTILORLL UML), (P)
JeLuzefaLy
gleuLens|aen ereuiiniBesnnielnuiyunisshibieg hogkmumyig U pe)
RUAHURIBRUBIBULUASLEWILELULIUNGY BHULYBLULILILLULAMEUREULULBUN] (©)
; : P
JLURLALL Y] UULEME]FOUBLLTLATULE LA L] BTLALYWLesbrBit] HapmuInUIL) Ut
amRupmbzLn =E_~E2=namcwacmwh_.sf:rw:_wsam vl gngLspeLaLILAL ()
BHULUBLBLILLILEULAME LY
:
WR[MBRIZLI ELULE WIUIUBURLBITeAMKINLEUA]BLBLMLMEULRMEUNEULIIILOL
134 ' - ~ e 3 H o F e
BN (SZIPMD DFI/ OSI) LEST-00€1 "uart HLELBLItMLUTBLGSMELLUMEY] WNBHITLBREEN
LIEBRRIBAULIBLAALEVILELUMULAYILLIAIULEL P BRELUBIBBLH HEELUBLENELBEHOLLLILLY
? ~ & - e FE 6 PP R & =2 13 [ 2 A
LULBMAWILUULORMAULTBYIALLUIL ELUNLYYL ULIM{LINGBUL] SIS SOUBLELILIL (2)
s H I

Wrcc_hm._.—m‘_.nPWGrSr;r..mavD_rgrcET @ .w._w

oPR®E NULURLM ©f r_a.c_.—_m_.rpsmn.rh b @R AMIMHRY 2O L)
Qo _.h_.x



hsn_mzf.—.ht_.:cwo_&mﬁwcw 00§ nyirey

100

100

100°0

S0°0

ro

500
(cugBRLULLIY)

ubrbrogflewmur

o

wsn_mzﬁ_.m_tr:cw_wm\mmﬁ TTLL can__.m.

Rbnrzz.__bsz.:._.m:x?_as

-3
=

3
a

feey

=
=
g
=3
&=

N

sy
ooy

Loy

iR !g 2 12 IR IR

=

(cupaursupLm)

:bnr—n:_ms==_.w-wra=_

neaqg
(NJW) wisTaedIo uLofIed
30 Jaquunm a[qeqoid 15oJA

junod ajepd prepuelg

runaLe

ALILBIEBIBIELUBARUEMLE

(eS)NRHILE
(PO)reAIBLL
BHueLR
@deyzw
(NO) mz_._..an,_.
sv) fuaee

sLunts

RMHMUzBRURIY

(SPHIOS PaAJOSSIP [101)

00T 009 Rt ], RLOZULWIMEIALLRUL IBLILE[L
(ooep se umunvnm.: a]BUOGIES-UON])
0§T 002 Ny LeLBRLIZULLY
008 00€ ), (0QED se ssoupmY [EIOL) WILUEUNLYALUNLLY

f
(44 Sp YN (‘ON) uswiny,
01 L0 nyireg (a) wepeabp
009 05T nyIfey, (10) pL|60u
0sT 00Z NIy, (0S) vpeg
st 0°S Ry (82) paurp
$1 0’ YR, (n0) veiven
§0 £0 HWI), (TN BHLULRN
01 S0 M), (o) ugmi

ﬁsmm.sn%cmamv ?smc.s:mcmu@

ubebreoghewreu RBELIRHILINILYLLIBUI tunLe
UL zIBRUpME
7659 S8-0L (Hd) rLg-sLunpLLY
(rhrtLeuatin) 0t (MANLLURTII) § (Aupramy) rhrniey
(BRG] -MAUEMIBLIIL) ST (BRBMU[-IILUBMIALIL) § (3o100) g
uhehreogiewroui IERALRUILBRULULLIO U LLuBLE
MLsRLUNLKZIRUEILD

WF@GWW..—#?@WE.G:—Fm_.-._._.mws_.z



m._.vPhs.nh_._tr:nm_ﬁcomvm._m:.m:.._uvw oBPE WK ﬂ_.sr:_.mﬁm‘m_uwﬁ_mhrwnmt.v.!.: £ @ Lesirzien
~ L

LU @ LEBLITRLtBBUBILE U] LLUBRL LML LHOLEUY BLULITLIGILEBRBLHLNLUELLLTLIE
. L]
rieusbrLunbesl vrugne] nEbs[ung moLunLORUYNALLYRRN MUSRLITAYTLL LA OLIAL UL LS UgTeLU

LemUILRULEANLEECNE omP@ Wi BLLLMLAEfbALELUNMLLUNLUUGS (BIPR® M) @© Uiy
4 ;

Rmhc:._._ucwgh_pnmcc_.cnm—:a_.s 3&:.@:8%69uvm\vcwﬁ__?_ﬂ_vaﬂwEnG:PFEwEEEKZ&Z_.m..n_.c_._..m:._.w

SLULBLIMUNELUSBLITREN wP_ﬂC_CW_‘_.c_.va‘m._ ay —h.:hnﬁt_.cnw—ﬂ,—.t_.an_ﬂhr::.ﬁﬁze_: - Brmtm
L]

°PPE MULUALM o LRUMIALOGURLE b PP AWIMHGY Pae g
PO LM



AMARNUIN I

LONEISNSEIULNEULAT YLD



£8¢CIW9.L- D2y

JUBWLINLSY|

N €z Jdv 9 zz1dy 4 2Z0Z40.0 ‘P10 JUNNSUCT IV A JeusLIUoIIAUT OWIRYL SpIXOIg UISOIIN 19zA\euy apixolg usSoniN| z1
9SE-VL1LS-DTY uswnasy
- £z 4dy g1 zz 1av 61 £202H061 . ‘PI70D JUBPNSUOD FyN A7) 1eIUSWILGIAUT OUIBY L apIxoIg U3SoIIN 1azAeuy apixoig ussomn| 11
Z000ET8OWD
¢z idy 9 zz idy ) Ze0zr0.L0 "PYT0D JURNNSUGT I¥N iZy SYUSDS OULIBYL 3PIXOI] USSOAIN sszijeuy sppoig ussonn| o1
1002152150
- ¢z 4dy 9 7z ddy 4 2202040 "PYT-0D UBNNSUOD 3vN ey UoI92)3 OBy | 3pXOI] USSOLIN sozkiewy sproiq ussomn|
000215160
B gz udy 9 Zz idy 4 Zeozy0.0 "PY7-0D WENNSUOD IvN A SLIUSIDS JOYSIY OULIBYL apXOI] USSOLIN sazheuy spiorg ussomn| g
9101T08050-02b
B} €z 1dy g1 7z idy 61 Z20Zv061 "PYT-0D JUBNNSUOD YN ey oy 3POI] LSO 1zhjeuy spoig ussonn|
(5%Wd) Janey Jenoniey
(ueder-pueyey ) SDOA
- £ Inf 9¢ Zznr iz 98GTHZZ UOIIRID0S5Y UOROWIOId ASCY0uyds | - AueuwsD ‘ofiieg (dSL) S1eIndiey papusdsng 12101 JsypwoisAn-owsy ] yeal o
4nd) Jonew Jenopied
(ueder-pueyiey] ) SDOA
- gcnric ¢eNr ¢e 2zlzdez UOREIDOSSY UOHOWOI4 ASO10ULDR - Aueway) ‘oSeg (dSL) @.noiuey papusdsng R0 ja1awoley pilosBuy| ¢
PITOD 892¢91
- €2 120 0% ZZPO 1€ ZLT-N4V-ZT JUBLINASU| BARRAOUU| 190 188380 sqeT esapy LT Yrp—— o Mo | b
PI1“0D ASojouypa) 05446
B £C AON B ZCMON § 100-09¢0tz2021 JeuoneUISIU| SDRIW WS/Q-WODSS-an U} DYNUSNS 18Ny $0A 1932 Mol ssen| ¢
{ueder-pueyey) -
- ¢CIenN 11 ZC Ien Z1 £08dee UO[RIDOSSY UOHOWOI ASoiouyda) W/M-96-1221 13Amg (dSL) Mendpuey papuadsng 12104 mawouey aan-nl z
XWTT Jojeiqned
- gz unf 4z 1z unr gg ZZ029082 “DU["|BIUSWIUOIAUT YDS| | N io7da) “2U] ‘SIUSWINISU| USIDPUY (dSL) Senoineyd pepuadsng 1830] piepuels Jajsuel] aayu0| 1
uBiquy
uopeiqne) | uoneiqned 'ON
Jlewsy | jo 83ep ang jo :;eq uolnedyius) Jojeiqien ‘ON 1elLIS/OPOW I2inpeinuepy i919uieiRy swdinbyAuswnisy] ["oN

sisAeuy Aend SSION 9 Jly 10} UOIIEDIIUSY) SJUSWINISU| JO 1S




2500141112

- £Z 1o pZ 7z Jen 5z zz0Z€052 (RVECTIRE) oaly 12 2 SCTREHEal aM/SM uoIRIQ PuM/paRdS PUIM| 57
150010111
- €Z 18N 1T 72 JeN 67 7207£05Z "PY1 YD L 38)edS 12 1M "PYT Y23 18)eds AMVSM o3 puUL/Paads pUm| vz
#0001AT11Z
- TACERNA zzoed 7z 7202202 "PI1 Y231 39)es 12Im "PYT Y231 191edS AM/SM oI pu/paads puim| £z
9ISdS10Z
bz unr 1z TZunf1z | €aT0ovSTI66INTO3 Auedwod apinbr ty ue sedily Z9z¢p1093 sedily apxolg inyding (2anpip) s3589 pIRpuElS| ZZ
0bOE0STETT
- €z ke z zz ke g ZZ0Zv0g0 "PA70D JUBNNSUOD YN ) SRUIDS OWIRYL apixolg Inyding 1azheuy apxold nydins| 1z
9900750811
- €210 vZ 2230 62 7Z020152 “P¥T"0D JUBNNSUOD YN i€y JURUBIDS OUIBY L apxolg Jnyding 1azAjeuy spxoig nyding| 0z
§900p50811
- ¢z Kew z 7z Rew ¢ 7z0Zp0E0 P30 JUBNNSUOD YN Iep SYIUBIDS OWIBYL spixolq Jnyding 1azhjeuy apxoig Jnuding| 61
1100262811
- €220 11 zZZPo Tl 72070121 "PIT0D WRNNSUOD YN I6h 3YIUBIDS OULRYL apxoig nyding JazAyeuy 2pixoig Inyding| g1
9100262811
- ¢z udy L zzdv g 72021080 “PYT"0D JUBNNSUOD YN (37 JAUSIDS OWIRYL apxolg nyding
$100Z62811
- gz Jdy 17 zz 1y zZ FAATALNAS "PA70D JUBNNSUCD 3N 1€y JYRUBIS OWLIAY L apixolq Jnyding 1szAeuy appoiq inyding| 91
100262811
- gz ady ) 7z 1dy 8 22021080 "PY1*0D JUB)NSUOD YN 1€k SYUBIDS OWLIBY L apixolg Jnyding 19zhjeuy spxoig inyding| 1
9155102
- pz unr iz 1Zunr 1z | €QT0vSTI66INDOI Auedwiod apinbi 1y ue sediy 79z¢p1093 sedity apxoIq USSOIIN (aNpx) sases prepuels| 1
19€-1160.D20 JuRWNAsY|
- ¢z 1dy 81 Zz 4dy 61 22029061 "PI1OD JBNNSUOD YN ozy 1EJUBLILOIAUG CUIBY L 9pIX0lQ USBONIN 13zkjeuy apixoig usdoN| €1
uaIquIy
uopeiqned | uopeiqned "ON
ydeway | Jo ajep ang Jo :aeq uonedyia) Jojeiqied *ON elSS/)PPOW Janpejnuep lalpuwieled juawdinbyAuawnunsu] |'ON

sisAjeuy A}enp asION %3 iy 4O UOIIeDIIHD)) SJUSWINIISU| JO IsI




PO 96£5000
- €€ 924 01 223 11 S0T-1Dv-2C JUSUUNASU| dAeACUY| (ALY SiAeQ uosse 06V «Siwe _um<._ 1213 13497 punos| 8¢
‘PrICD 56£5000
- £C 1B T¢ zzidy 1 L¥¢-10v-2C uaWNAsU| sARBACUY| Z1xa SIABQ uosIeT 06y sl bz mwf_ 1919 19ART PUNOS)| ¢
“P17°0d 9089 (JojeIgNED) JISNODY)
- geunr g czunrg le-10v-¢e JUBLUNASU) 2ARBAOUY| 0s1vD siaeqg uosien 1913 19437 puUnog 23eIghe) I0jeiglieD 12A37 puUNQS| 9¢
91101Qas0¢C
- gzdas gt zz dos p1 ¢c0z60m1 P Y331 1911825 1Z2-1M PAT Yoa] 1eueds AM/SM uonda.g puim/pasds puim| s¢
p1101d50ze
- gzdaser Zzdes p1 220260101 P Y331 191838 12-IM P31 Y22 1911808 AMV/SM uonI3UIg pum/paads puim| ve
£110.1050¢2
gz des ¢l zz dos p1 22026001 "PY] yoeL 18)EDS 12IM "PYT Yd9L Joyeds amvsSm|  uonaaug pu/paads puim| ¢
90101as0ce
- ggdeser 2z d3s 1 ¢20260v1 P31 Yoal 19ueds 121 P31 YdaL 191ledS AM/SM uoiaLg pun/paads puim| z¢
50101Q50¢2
- gzdes ¢t 7z das 1 €C026011 P Yol 13ueds TZ-IM P Yol 1=9vedns AMWSM uonsaud puim/pasds puim| 1¢
800010502¢
- gz dss ¢ Zz das b1 22026011 PYT Yol Jeueds TZIM PH1 Yo L 191eds AM/SM uoRaIg puipw/psds puim| o€
¢01014d111¢
- €¢ 1eW g ¢c leW q¢ [AAVA% T4 P¥T Y22 1=).e0s T1Z2-IM P Yo3L 1=)4es AM/SM uonpag pum/paads puis| 6z
2.001Q111Z
- €C 1B pZ Z¢ 1BW SGZ 22072052 P31 Y924 131eds T2 M PIT Y931 11ieds OM/SM uonPaIQ Pup/psads puim| 8z
G9001Qa111¢
- €C 1B\ pZ ¢ e 6T €¢02£05T P¥T Ya21 J9ieds T2 1M PR Ya3L 18)4edS aM/SM uoIRQ PUIM/PERAS PUm| 22
8500LQ1TTZ
- ¢C 1eW g ZZ e GqZ €¢0zg05¢ PYT Yoal je)eds T¢-M P11 Y3 L 18408 AM/SM uodang puiw/peds puim| 9z
JuBIquIY
uopeigne) | uopeiqned "ON
Newsy [Josyepang| 4o sieq UoeDYIHaD Jojeignen "ON el3S/1oPOW ampeynuepy I9jauleled wswdinbAuswnasy)  |-oN

sisAjeuy A1enp 9sION %3 1l J0) UOIIRDLIHSY) SJUSLUNLISU JO ISI




(ueder-pueyeyl) PEeeoDr
- gzuergl zz uergl 09HDZZ UONEIDOSSY UOROWOId ABO10UYDD | Y00THd ISA Hd RPBWHA| T
121epA
uoneiqned | uoieiqned "ON
Jjiewsay | jo ajep ang Jo ajeQ uoRIIHD) lojelqned *ON 1euaSNepPON Jinjoesnuein i9joweled uawdinb3Aauawngsu |*'ON
sisAjeuy Ajend J91epA 104 UOIIRDHHDD) SjuduInIisy| JO Isi
PUeD 2055000
- £2 24 01 IAACCERAS £01-10v-22 JUBWINASU| SAREAOUU] z1x7 siAeQ uoste 06—y <S4 92 b3 1219 12497 PUNOS| O
PI0D 0055000
- €7 Uer oz zz uer 1z 9£0-10V-2Z JUBWINIISU| SARRAOUU z< sineQ UosIeT 06—y 514 52 vy 123N 12A97 pUNOS| 6¢
JRIgqulY
uopeigned | uopeiqned "ON
Mewsay | jo aep ang Jo 81eq uopedyie) lojeigned *ON 1elSS/YoPOn Jainydeinuep Jajoweled juswdinbzAuswnisu] [‘oN

sisAjeuy A}\eny SSION 73 Iy J0J UOIIeDIIID) SIUSWINISU] JO 1SIT



RECALIBRATION TECHNOLOGY PROMOTION ASSOCIATION (THAILANG-JAPAK)
T I S c H . DUE DATE: CONPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SOU 18, SUARLUARG, SUANLUANG, BANGKOK 16250
‘ June 28, 2022 TL. 02712300024 FAX. 0:2719548¢

Environmental

( -g g ﬂ(‘ % é z Certificate of Calibration R v i
. . Page: 1of2

Equipment : U Tube Manometer
- This certificake may not be repfoducad other than in full,
cal. Date:  June 28, 2021 Rootsmeter S/N: 438320 Ta: 297 3 Memsachuer: Do e e
Operator:  Jim Tisch Pa: 753.6 mm Hg Model : 1221-36-Wikd Conporale Senvices 3: Equipment Calirtion and Testing Services:
Model¥#: G254 Calibrator 5/8: 11MX SerlalNo.: -
10 Na.: UAE.EFM. 1782561
val.init | Vol. Fnal aval. ax
Rum {m3} [m3) {m3} {inH20) Condition As-Recaived: Ubed itsm
1 1 2 1 2.00] Recaived Date: 03 March 2022
z 2 4 00 Caflbration Diste: 12 March 2022
3 3] 5 00| .
: ;E 13 -;g Reference: 2003-0139WSC Submitted by:  United Anatyat and Engineering Copsultant Co. Lid.
= Ambiant Tempersiure: (20 = 21 %€
Data Tabulavlen = Rolative Humiity: (S0t 15y 81 S0i Udomsuk 41 Sukhurwit Road, Bargchak,
Pa |/ Tsid . Phrakhancng, Bangkok 10260
Ve otd | s AH(-EE—KT G \/aHZ T /pa) Almospheric Pressure: 1010 mbar
(m3) | (eaxis) {y-a1s) va feemis) {y-axis) Procedure used:  Tho calibration was conducisd by direct i
comparison method against Pressuca Measuring
09508  0.712]] 14105 0.9956] 0.7158 0.8878] Standard aceonting to inhouse calbralion procedure CP-PO4, using * DKO-R 8-1 ; Calibration of Prassum
0.9865] 09975 1.9545 0.9515] 10025 1.2555 Gavges, Edition 032014 ~ as a guidelines.
0.9844) 1.1123] . 2304 09854/ 1.1179] 1.4037| s
05831| 11661 3353 0oss1] 1177 14733 Gondiion of e peati of alfbration
08778] 14030 8213 05825 14102 17756, 1.Reference standards instuments ;
QsTD e LR 1 Instrucent Hodel SeslNo.  Corfestatio.  DuoBate
| S — T E— QA = 165000 1} Pressurs Calibrator FCI03P 1189 MPO11021 09 Aug 2022
2.This resull of calitration was made on requested at tha point specifisd by cusiomar.
Vstd=[aVol({Pa-4P)/Pstd){Tstd/Ta) | Vax=|AVol({Pa-0F)/Pa) 3.Scals snd conversion fackor is { kPa = 4.0148203 inH:0
Qstd=|Vsid/ATime | Qa=|Va/aTime 4.Thig iestrument was used dlean aic 83 pressurs medis.
Faor subsequent flow rate 5.This instrumin was caforaled by appicd prassure 1o high-part (+) side end low-port (-) side open 10 atmospheric pressure.
" "'"Q J"”(?P:«TXT?‘G))‘) Qa= zlm(( IAH(T:/PA))&:) 6.This insirument wras inctafled in veriicai crieniation and Lop of the Dressure porl was Used as the ratenance level
M ° 7.The certficate is valid only lo the item calibratac I
5 an date and place of catibmtion.
andai fons. o .
¥, ! sons! of Unlt maunlained at-
ordi T RECALIBRATION 8.Thig Cenification is tracsatle W the Intemzbonsl System ol manlamed al
Sic: mm Hg -Mational Instituta of Metrdlogy Thadand (NIMT}
U5 EPA recommends annuat recalibration per 1958
40 Code of Federz| Regulations Part 50 to 51,
Appendix B to Parl 50, Reference Methed for the
?a:_an_mrﬁr_'u_) of F Matter in
3 ia petic pressure (mm 8] tmi
Tnteicent the Atmbsphere, 9.2.17, page 30
v tlope Callbrated by :  Suwlt Aussarres Approvad Signatory : Alfwgal P =
= — — — lsuo Date 14 March 2022 [ 1 Phaiines Prabpatpel
Tisch Environmental, Inc, n Sura Suwannasti
" Lwvani
145 South Mlami Avanue TOLL FREE: (877)263-7610 :/lr
Viltage of Cleves, DH 45002 La 15 Y eax: ﬁlﬁ‘é"s‘m Altapol Fanurach :
nera SR enenslumun
5 0282416
s#@'%
MIRACLE INTERNATIONAL TECANOLOGY CO.LTD %
% 3
214 Basgwack Rd Bangpal Banghue Bugkok 10160 %770y
d Tel: O-28654647-R Fas: 0-28654649 bupywww mivinth et Wi
CertNo. 22P803 A £
L —
v o ey LY -
ol = Wi atment Range : 0 inH,0 10 36 inHs0 CALIBRATION CERTIFICATE
ung| uremont Sealo Interval : 0,1 InH O The Filth Estimate )
Increasing Prassure Certificate No. : L202210260-001
: O7-Nov-22
C tndcatie: Daie Tzsued : 07-Nov
e M Losnoreid . ae Eeror Customer : United Analy st and Engineering Consubtant Co.d 1d.
(inH30) {inH;0) (inH;0} (inti;0) {inH,0) L subhumvi 5
0.00 0.00 0.00 .00 0.00 81 Soi Udvamsuk 41, Sukhumvit Road Bangehak, Phrakanong, Bangkok
200 1.00 096 198 0.04 10260
4.00 200 -1.96 3.86 0.04
6,00 3,00 298 586 -0.04 N N
200 4.00 394 794 0.08 Equipment :+ Mass Flow Meter
10.00 500 ~4.94 9.54 -0.06
12.00 800 -5.94 11.94 -0.08 Mannfacturer : Alicat Soientific
oo £ 694 1386 004 i o
18,00 a0z 794 1598 e Model : MB-3SCCM-DISM
18,00 2.04 388 18,00 .00 Serial Ne. : 87730
i o . il o 1D No.Tag No. + UAE.EMA2.169/2353
2200 108 10,98 2202 0.02 N .
24.00 12,08 4496 24,02 0.02 Bate Received £ 31400123
26.00 1308 -1288 26.06 0.08 Pate Calibrated : 05-Nw-22
208,00 14.08 1398 2808 0.08
30.00 1510 -14.88 30.08 o.08 Calibrated by : Mt Jamz Khaothong
3200 18,10 1588 3208 0.08
34.00 17.08 -16.98 3408 008
3550 17.83 -18.00 3586 0,38 Catibration Method or Calibration Procedurs Useid
The uncestainty of moasuremen! was £ 0.11 inH.0 tn-house method : CP-34 by comparison aguinst mass flew caiibrator.
" UUC = Unit Unduy Calibation
*AP = High- ide - i . n
The mm&m’x;:smm was based on a slandard unceriainty multiptied “This certificaie is traceable to national stzndards. which realize the units of measuremen 2econling
i & coverage factor k = 2, providing a leve! of confidence of epproximately 95 %. to tha Internalional System of Units (SI).
oo Besubof Calibyation
The repurted uncertainly of measurement was based on standard uncertaingy multiplied by «
coverage factor k =2, providing a level confidence appronimarely 95 percent,
“This certificae may nos be reproduced other than in fult except with the prior writien approval of
the Mimcle International Technology Company Limited.
Approved by: 6037 iuu\'[ Page 1 03
¢ My, Saraputh Tochun)
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Certifiente No, 3 L20Z210260-0u}
Fovironment @ Aaribuienl, lemiporsiune [N Ay
Relative numidity - 50 215V RH

Capacity Range : 3 i min

Calibration Media @ Air

Type: Mass Flowmetsr

Unil Ender € alibratiow Reference Condition : Presaw 101,325 kPatabs) - 25 O Air

Teaperatun Pressure UR'C Reading ST Reading, Trree Uheenainty

{“Cy (kPay ¢ mlima 1 { misnin y { mi-nvin ) = mlminy
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Certifitate No, 1 L202210260-001

Notc : The actiai flow rae 1= determired by the equation

143 = Flow rate

1P - Absolde pressurs

1T = Absdutc temperstone

. Sabscript "Meas”  Meastrenas condition
- Subseript "Ret”  Reterence condition

Quuns = Qxey %

Cenditiin \~-Recewed - { sed liem

The mcasurment resulis aind stagements nf confoemity with specificatian only relate to the kem calibrted.
Fraceabifity of Certificate :

The Fncemationat Syssem ul L aits (13 Guough

MMT Cerdificare No. MW-00013-22 tor Mass Flow Calibrato (20 SOOM) Serial Mo 65300971620, Due 22-Teb-24
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INNCV ATIVE INSTRUMINT CATINRATHON LAB
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Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT Request N,

Cerliflcate No : 22-1PM~428

Req-2R2- 1506

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOV AT T 12

ARUMEST CTh. LTD, HEAD OF FICE

-”. [T e

D, LTD. r -2
Address 8t Soe Uidomsuk 41, Sukhumvit Rosel. Bangehak, Prakanong,

Banghok 10260
Unit Under Calibraties Detalls
Calibration Parsmazr Tempurature
Ingunin: Name: Air Flaw meter Rangs Cafitatinn :  20°C ta 45 40
Manufayiurey BGI Type oi Sersor . RTD
Model Dl ut X1 Sensor Dismeter (mm) . 3
Serial Numbsr 163268 Calibeation Position {pm} = 45
Resolttion LN Intrument Stalus ¢ Lsed
0 Number UARERM,174:256)

Calibrution Environment and Detalls

s By

Humidity SS%RH T 1S HRE

Reocived Date 12 October 2022

Cahibrated Duic 1 Ocober 2022

Calitwation Procedie  n-howse method CP-TPM-Q1 by Comparison with Standard Thermonteter.

Refe e Sandard N " e

— Digital Thermometer with Sewsor, Manufaclurer GINGOIGINGO, Madel G111 RTDIOD. 8.

DRUDNS7, T1: (12-TPM Whaeh wa calibrated vn 10 Mireh 2022, Calibrstion Cerlificaie Nu. - QR22-0S78

Traceabitity This Comficale is tracosble t §1 Unk theough Qnaiily Reborn Ce.. Lid, NS(-UNSC Accreditation No ¢
Calibration D292

Suin

The reponed unceriaingy is based un siandand uncestaimty multiplied by the Coverage Factur &= 2, providing 3 leve] of confiderce

approximiately 95 %».
Appruved By ¢ A
My Pacit Mathovorm
Lalibration Engineer Superviser
fssue Date : 3 Ocrober 2022
™ p——" i i o
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN]

CORPORATE SCRYICES 1: EQUIPMENT CALIBRATION AND TESTING SEHVICES

$34/3 FATTANARARN RCAD SO IR SUANLUANG, SUARLUANG, BANGROK 10750
TEL. 02717300024 FAX 11-2719-9484

ESCTWC TR
CaumRATION 8520

Gertificata Na. : 22P2722

Certificate of Calibration

Poge: 1012
Equipment: Ansrcid Baromater
Manutacturor: Badge This gartficate may not be rapeoducsd ahar than n £l
axzapt with the prior wiitien 3pproval of the heed of
Model: - Gomporats Services 3 Equipment Calioration end Teating Servioes.
Sarial No.: -
1D No.: UAE. ANV.013/2547
Condition As-Racelved: Used !lem
Recelved Date: 20 July 2022
Calibration Date: 22 July 2022
Reference: 2207-0584WS5 Submitted by:  United Analyst and Englnaering Comtultant Co.Ltd.
Amblont Temperature: {23 % 2 ) °C
4
Relative Humidity: (et 15y % 815al Udomeuk 41, Sukiumvit Road, Bangchsk.
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar
Procedure used:  The catibration was conducted hy direcl compariaon method againsi Prassure Measunng Instrumants
Standard according lo i-house callbrlion procetuns CP-P10, using * DKD-R 6-1 ; Calibwation of Pressure
Gauges, Edilion 032014 © as » guidelines.
Condition of thip regult of calibration
1.Refarence standands mstomants :
lnstrument Model Sorial No. Gortificate No. Dus Date.
1) Standamt Baromater DPH42 1422505046 MP-p070-22 02 Way 2023

2.Ths instrument was instafiad in veriizal onientation and santee of the dial was usad as the rafaranca lavel.
3.This resull of cafibration was made on requested at the point specified by customer.
4 Scala and comversion factor is 1 kPa = 7.50062 mmHg
5.This resull of cakibration instrument was in absolute pressurs,
6. This Inshument was used clean air a5 pressura madia.
7.The cerificate is valid only to the kam celibratec on date and pisco of catibration.
8.This Canification is raceable to the Intesnations! Syslem of Unil maintained al:-
~Natianat Institute of Mebology Thajiand (NIMT)

Alagel B
{ ] Phakinse Prabpaipal
[ ] Sure Suwannasii
L/rAllannI Panurach

ensstumun
r 0293205

Calibrated by :  Suwit Aussamas
Issue Date : 25 July 2022

Approvad Signatory ©

gl
136 MUK 12 $01 SUNTRNAKORN [T TAMBUN BANG KAk, R e
AMEHOE BANG PHETSAMIT FRAKAN PROVING 6 I0530) THAIL AKD
YEL: (66UD21 1598508 FAK- 1668-21 {714
Callbration Note Cenifiesce Na:
T T—— ra 027 ek
Page: 202
Resuit ol Calibration ¢
——t
p ViCReaser | Comem sy
LV Sensor —_——
- 0 v
s s i [
oy 13 2 [X]
wa 138 3 [
1l
25003 M5 -02 ol4
000 is -02 Ul
asoo? mi . (3]
20963 = 1
8 v ai (]
3ea e 61 L]
3360 Y s01 113
] E2] i ou
45403 My i o
End of Cenificate
Calibratea By < e
My Neppedn
The ressls eetuisd onty sarbe " T o i
FM 20T PRD) R 1 b e VA4 0
la
CortNo: 282722
Page: 2¢12
Repultof without Range ; 720 menHg to 780 maHy
Functlon: Bcale Intecvp! ; 1 mmig ( Tre Fitth Estimiate §
Increasing Pressure
{Aosted Pressure () | 718.46 | 720.35 | 7aues | 75022 | 78050 | 77201 | 7e5.88
UUG* tndication (mmHg) 700 | 7300 | 400 | 7500 | 7600 | 7700 | ‘e00
[Errer {mmHg) 154 087 015 | 022 | 090 | 201 | 5B
Decravsing Pressure
[Appied Presaute {mmHg) | 78590 | 77195 | 76088 | 75047 | 73590 | 72957 | 71862
UUC" Indiextion [mmHg) | 780.0 | 770.0 | 7600 | 7500 | 7eb0 | 7300 | w200
Etror immHa) 690 | 199 | 085 | 017 | c10 | vas [ 13w

The uncenanty of measurement was = 0.24 mraHg
* UUC © Unk Under Cafibration

“Thve seportic urertainty of messurement was based on 8 stanvard uncensity TuRics
by & cowetrape factor k = 2, providing A leval of confidence of sppraximatety 95 %.

whe-

W tapel r
enerslumunu
a 1118533



TECHNOLOGY PROMG ITON ASSOCIATION {THAILANDJAPAN)
€ URFORATE SERVICES 3; EOL IPMENT CALIBRATION AND TESTING SERVICES
ST PATTANAKARN ROAD SO1 18 SUANLUANG, SFANLUANG. BANGROK 10280 %

w,
kX

&

TTL, 5-2717-3000-24 FAX. 027199483 G- T TS T8l
Catinranion sess
Coarlficats No.: 22H1586
Page: 1642

Certificate of Calibration

Equlpment ; Dhal Therma-Hygromater
Manufacturer: Bango This carbficats may not be reproduce! otner than m fat,
excapt wih the prior witten approva) of tne head of
odsl: - Cororate Servoes 3 Equipment Calbration. and Testing Sacvices
Serial Ro.: -
1D Ho.: UAE.ANV 00472548
Condition As-Received: Used ftom
Recsived Date: 20 July 2022
Calibration Date; 22 July 2022
0 27 July 2022
Reference: 2207-0538WSC Submitted by:  Un'tad Analyst and Engineesing Consutiant Co.Lid.
Amblent Tempersturs: L 25 £ 3} °C
Relative Humidity: 15022)% 81 Soi Udomsuk 41, Sukhumyit Roex, Bangohak,

Phrakhanong Bangkok 10260

Procedurs used: Cakbranon were concucied Usng IN-housa cakbration procedurs CP-HO2 socording 10 comparzon
with standam chillst mimos sansor for humidity measurement tunction st comperison with standesd

for funchon ints humidily / (emparsiure chamber.
pmbe

Songiiion of this reault of calibration
1 Refstance standads instuments *

Resuit of Calibration::
Function:
Referance
Temperature
('C)
250
250
250

Result of Calibration:-
Function:
Referanca
Temperature
("Ci
%0
250
250

Razutt of Calibration:-
Function:

Before Adjustment
Humidity measurement
Standard uuer
Humidity Resding Error
%RH) {%R.H) {%RH)
40.1 -3 -2.1
600 57 <30
B0.O0 74 £0
After Adjustment
Humidity measuremant.
Standard uuge
Humitdity Reading Emor.
{%RH.) {%RH) {%RH)
401 Ll 01
60.0 60 00
80.0 7 -0
Without Adjustment
Temparatura meacurement,
Standard uuc
Tamperature Reading Error
C) <) [§)]
20.00 205 0.50
25,04 260 004
30.01 30.0 .01
35.04 345 -0.54
3998 390 £.88

Cart. No.: 22H1586
Page.: 20f 2

Uncertainty
of Mesasurement
[£%RH)
16
1.8
20

Uncariainty
of Moasurement
(£%RH)
1.8
18
20

Uncerteinty
of Measurement
{&°C)
ar2
arz
072
ar2
072

UUC" - Unil Undar Cakibration
The reportad uncensinty of maasurament was hase on siandard uncerlamty multipkad
by coverage factor k = 2.00, providing confidence levet epproximately 95%.

-wDo-
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nanslumuny

United Analyst and Engineering Consultant Co., Ltd.
2 Sev Udomauk 41, Sukhumyit Road, Bangchak, Phyaidnong, Benghok, 10260

21113774

Instrument Mode! Serial No. Cadificuta No.  Oys Date
1) Standsr Chibed Mator Hygrometar Senser Dew Prime |1 31863 19714 17 Sep 2022
2) Standard HumidtyTernperaiure Meter 400 10240767 TH-0128-21 13 Dec 2022
2.The cartificaite is vatid only to iha item caiibrated on dale end place of calibration
3.This Certication 13 traceable 10 ihe Imematonal System of Unil mainisined Bl.-
-Nabonsl insbiuie of Stsndargs ang Technology (NIST) , The Uniled States of America
-National Instlute of Metrology Tharland (NIMT)
Calibrated by :  Somchai Dumwor Approvad Signatory : ﬂ g —
ksuoDste: 03 August 2022 |+ j Chakm Waewanjua
{ )Porathippa Tameymku;
[ 1Vipom Tentiyawutti
i
w 0293722
ME United Analyst and Enginesring Consultant Co.. Lid.
3 Soi Udomsuk 41, Sukhurt Road, Bangchak, Phrakhsnong. Bangkok 10260
s Tel.D 2765 2028 Fax 0 2783 2800 oom E-mas:
MULTI-POINT GAS TEST REPORT
Test Date ¢ Apr 19,2022
Equipment ; Gas Analyzer (NO2} Model : 42C
Mamufacturer:  Thesmo Bectron Corporation Serial Number : 4200508011076
Standand Gys Concentration Pllutor Detail
Sulphur Drexide (SO2) 45.75 PPM  Manufacturer : ‘Thermo Scentific
Nitric Opide (NO) 45,35 PPM  Model : 1461
Methane (CH) E PPM  Serial Number : 1160540071
Carbon Monaxide (CO} 1007
Cylinder No. : ©C153599
Experation Date : 34 30,2022
Multi-point gas test dats
Reference Value (pph) Aratye :)"’"” Oifferenca Eor | PercentError | (% Error ]
o) 1 [2ero 0.0 [T 090 0.50 .90
Level 20.00% 100.0 1006 0.60 060 .60
Level 3 150.00% 200.0 200.7 0,70 035 .35
1 4 60 3000 300.7 9.70 023 .23
fLe .4 400.0 400.5 0.50 015 0.15
Remark : Measuring Renge 500.0 ppb Avermpe Differance (%] 0.45
Actepiable Lint + 5%
“Huiti-Point Gas Tes!
450 =
5 a0
2 w e
*  uo0 T
§~ 250 —
5 W =
£ w —= B
2 T i
@ b
0
] 0 100 50 200 750 300 350 40 450
Refarence vaue (ppb)
- dnbpn Dy
Calculate by

Page § of 1

Lanms‘b.imuqu

e e e, Tel 0 2763 2826 Fax 0 2789 2500 e
MULTI-POINT GAS TEST REPORT
TestDate  :Apr7,2022
Equipment : Gas Analyzer (NO7) Mode! ¢ Lr.o
Manufacturer ; Thermo Eectron Corporation Serfal Number : 0517512000
Standand Gas Concantration Dilutor Detall
Sulphw Dioxide (S0:z) .75 PFM Mamufacturer Thermo Scdentific
Nitnic Oxdde (NO) 45.35 PPM  Modd : 1461
Methane (CHi) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007
Cyhinder No. : CC159599
Expiration Date : Jul 30,2022
Muiti-point gas test duta
Reference Value (pph) “""'“'( :)""" Differenca Error | Percont Error|  [% Emror ]
lovel 1 Zero &c 05 0.50 0.50 050
level 2 |20.00% 190.0 1005 .50 050 050
Loved 3 40.00% 200.8 200.4 0.40 0.20 0.20
3000 0.5 0.50 0.17 8,47
Level 5 180.00% 400.0 400.6 0.60 015 0.15
Remark : Measuring Range 00,0 ppb Average Difference (%) [5]
Acceptable Limit + 5%
- Multi-Point Gas Test Chart]
P
o
E =
% 300 - e
g 20 —
§ e
E. 150 —=
2wl e s o e ]
50 | — = -
o b
[} 0 100 150 0 259 ] s am 45t
Reference vatve (ppb]
Pt
Paga 16f %
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IEKE\E United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.

3 Boi Udomsuk 41, Sukhumvit Road, Bangeheic Phrekhancng, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvi Road, Bangehek, Phrekhanong, Bangkok 10260

rian et T 0 2763 2628 Fax 0 2763 2800 comm €-mai: com e Tel, 0 2TB3 2628 Fax 0 2762 2000 E-mall: com
[T T T T HUCT-POTNT GAS TEST REFORT B [ 7T T T T T UETI-POTNT GAS TEST REPORT
'
H f
TestDate  :Apr7,2022 l TestDate : Apr 7,2022
Equipment : Gas Anabzer (NOZ) . | , Model: e Equipment : Gas Analyzer (NO7) Model : Lzl
Manufacturer:  Thermo Beaciron Corporation Serial Number : 0517512001 Manufacturer:  Thermo Sdentific Seris| Number : CM0B130002
Bilistor Petait
Sulphur Dloxide (307} . PPM  Manufacturer : Thermo Scientific Sulphur Diavide (502) 4,75 PPM  Manufacturer : Thermo Scientific
Nitric Coxide (NO) PPM  Model: 146 Nitric Oxide (NO) 4535 PPM  Hodel : 1460
Methane (CH) PPM  Serial Number : 1180540071 Methane (CHa) PPM  Serial Number : 1160540071
Carbon Monaxide (CO) ~ Carbon Monaxide (CO} 1007
Cylinder Mo, : . Cylinder No. : 0ri59599
Expiration Date : Expiration Date : 30,2022
— Wautti-point gas test dita
Reference Value (ppb) A""’::L:)b'l" Diffesence Ervor | Percent Emor|  [% Esror } Reference Value (ppb) W’Tp;:;”h” Diffenence Error | Percent Error| (9 Ervor )
Level 1 () [X] 0.80 090 .90 07 (X 7 .70
Level 2 |20.00% 1004 100, 050 0.50 50 004 4 40 .40
Level 3 [40.00% 00, 200 030 015 .15 3006 v 30 530
Level 4 160.00% 00, 300. 070 0.3 23 305 51 ¥ 17
Level 5 160.00% 0. 400, 0.8 0,20 .20 07 047 37
emark : Maasuring Range 500.0 ppb Aversge Difference (% 40 A-! erence (% .35
:Acoeptable Limit £ 5% L Awenpe Difference (%)
0 (VP Gos Tomt ] o Waiti-Point Sas Test Char
_ s AWl
:é L % g - - a2
g T E 0 s
H - g = =
200 T
£ }
3 o =i
£l
158 200 250 300 a0 a0 450 Q - - -
Referonce value (apb) a Eo] 100 10 Fod Eo] e EL2) 0 S0
e sosiyer sy Relerence vatie (oph)
. L Trleeede
Calculate by
Catculate by
Page 1 0f 1 1,'; Paga 10f 1 ¢
lanmsumun l.anms'lumuqu
Bg_/E\E United Analyst and Engineering Consultant Co., Ltd. [A_‘-}_/E\E United Analyst and Engineering Consultant Co,, Ltd.
3 Sof Udomewk 41, Sukhummvt Aoad, Bangchak, Phrskdanong, Bangkok 10260 3 Sci Udamsuk 41, Sukhsmvi] Road, Bangchek, Prrkhancng, Bangkok 10260
ST TR 02763 2628 Fax 0 2763 2000 £-mai: com Coahe oy tenis | Tel, 0 2763 2626 Fax 0 2763 2600 E-mai:
" MULT1-POINT GAS TEST REPORT " MULTT-POINT GAS TESTREPORT
TestDate  :Apr19,2022 ‘TestDate  :Apr7,2022
Equipment ¢ Gas Analyzer (NO2) . Model : ac Equipment : Gas Analyzer (NOz) . Hodel : 20
1 Thermo Enviroam r Serial Number:  42C-67174-356 3 Themm Enviremental § Serial Number : 42C-76412-383
Standard Gas Concentration Bilutor Detait $Stepdand Gas Copcentration Bilutoc Detall
Sulphur Dioxde {SO2) M PPM Manufacturer : Thermo Sclentific Sulphur Diaxide (S03) 475 PPM  Manufacturer : Thesmo Sdentific
Nitric Oxdde {NO) 4535 PPM  Model ; 6 . Nitric Oxide (NO) 45,35 FPM  Model : 1461
PPM  Serial Number : 1180540071 Methane (CHy) PPM  Serlal Nuber : 1180540071
: Carbon Mumxide (o 1007
Cyfinder oCi59599
Expiration Date : ul 30,2022 Brpﬂabon Dau 8 304 30,2022
. Mutii o Multi-point gas st dats
Reference Vatue (ppb) Analyser SERY | pifterence Error | Percent Error | {% Error ] Retersnce Vahie (ppb) Db or by |D¥ference Error{percent error| (3% Ervor)
Level 1 |L=m 00 | 0.5 0.50 .50 050 Level 1 |Zem ] 0.0 o7 0.70 0.70 070
level 2 [20.00% 100.0 100. 0.70 .70 D70 | Level 2 |20.00% 100. 1004 0.40 040 0.40
Lovel 3 [40.00% 200.0 200. 0,50 E 0.25 Level 3 |40.00% 200, 07 0.70 ~ 035 0.35
level 4 [60.00% 300.0 300 090 .30 030 Level 4 |60.00% 300. 3006 0.60 020 0.20
Level 5 anoo% 400.0 400, 0.70 017 017 Level 5 [60.00% 400, 400.7 0.70 0.17 017
Remark : Measing Range 0.36 Remark : Mapsurng Range  500.0 ppb Average Diference (%) 0.36
:Amepmhle Umk 5% sAcceptable Limk & 5%
50 0 ; Muiti-Point Gas Test cmn|
o 400 | - L ] i
Eowfo - —— 2 I '
I ix s s =
g‘ 250 = i ow I I = =1 1
P ]| Sm— — e 5 . | =
F @ 5> L = .
S e < Mo - I - ——
H pp 0 = ! —
° # e vl o o = ~ = . ¢ n.‘ 50 100 1.;:0 2 0 300 350 400 450
Referonce value [pph)
[ Refecanca valus (ppt)
Calcutate A by
va f o I Catculate by
L
Page 1ol 1 Page 1 of 1
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United Analyst and Engineering Consultant Co., Lid. ..
3 Soi Uslomeuk 41, Sukhumvt Road, Bangehek, Phiakdrenong. Bangkok 10260 .mrgas Alrgas Speclalty Gases
Atpas UsA, LIC
ST IehTaTT,  Tel. 0 2763 2620 Fax 0 2783 2000 www. E-melt: com o £20 Dnited Drlee
0. Alr Ligukde company Duthem, NC27713.
Afges.com
MULTI-POINT GAS TEST REPORT
R CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Equipment : Gos Anslyzer (NO2) Model : s2¢ Part Number: ED4NISSE15A01D3 Reference Number: 122-4!12135157-1
Mamfacturer:  Thermo Environmental Insruments  Serfal Number:  42C-70971-367 Cylinder Number: ~ EB0143262 Cylinder Volume:  144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Prassure: 2015 PSIG
PGVP Number: B22021 Vaive Outlet: 860
: Gas Code: CO,NONOX,S02,BALN Ceriification Date:  Jun 21, 202%
Standsrd Gus Concentration Dilutor Detall i Expimtion Date: _Jun 21, 2024
Sulphur Dioxide (S0} 44,75 PPM  Manufecturer: Thermo Sdentific ! T m—
mmm("o) pir i ; P l M|w1 Iﬂmu mm-a-nm-ﬂuﬁmmmmmmummqummlsm
Methana (CH) PPM  Serial Numbes - 1180540071 ! iy X
Carbon ide (CO) 1007 1 an';ilhﬂ!hﬂlwlaulmlﬂm.
Cylinder Ho. : ©C159599 ANALYI'I(‘AL RESULTS
iration Date : Jul 30,2022 Component Requested Protocol T lative
Expira h Cancentration com:nmﬂnn Method 3 ncar ﬁ‘l:z
f NOX 550 PPM GRPPN Gl +F 1A% NIST Traceabia 0s/14z021,
Muith-point gas test data ! :um m . ::ﬁ I;: 4594 PPU a1 +1-1.4% MST Tracesble oer4z21, :ﬁlﬁﬂ
: *58 Tracastle 42021, 0872142023
Reference Value {ppb) Analyzer DIspIay | by arence Ervor | Percent Eror | [% Error | : CARBON bl bpliy @ GANSTToamle  ognmat tar
—— {pab) i NITROGEN e - 0871412021
level 1 [Zero Y (] 0.50 030 .90 : e
level 2 |20.00% 100. 100. 060 | 0.60 .60 CALIBRATION STANDARDS
Level 3 00% 200. 200. 0.50 0.25 .25 Type Lot ID der No Concantration Uncertainty iration Date
Level 4 |60.00% 300. 300. 0.50 0.37 .17 NTRM 20081120 coT08068 40.52 PPM NITRIC OXIDEMITROGEN +H-1.0% Ex:en 02, 2025
Level 5 90.00% 300, 400, I8 [/] 017 .lz PRM 12388 Deasozs ©.01 PPM NITROGEN DIOXIDE/AR - ::ox Fe 2\1. 2020
Remark : Pieasuring Rarge 5000 ppd Average Difference (%) 4z | GMIS 401423030902 COS05681 4348 PPM NITROGENDIOXIDEMTROGEN  +h-2.1 Feb 18, 2023
3 iy NTRM 18011043 CCAT3277  49.02 PPM BULFUR DIOXIDEMNITROGEN +- 0% &0 17,
e e e NTRM 14000112 CCad2r? SHOE% Nav 15, 2025
- Whilll-Point Gas Test Chart | e
- a7 - ANALYTICAL EQUIPMENT '
E ow s Jnstnamentiakeodel Anutytical Prine Last Multipoint Callbration
E o e Nicoll 6700 AHRO0S0133 CO FTIR i 03, 2621
- Nicolst 5700 AHRD201333 NO FIR Jun 03,2021
20 T Micolet 6700 AHRO801333 NG2 FIR Jun 03, 2021
P : Nicolet 8700 AHRO301833 502 FTIR Jun 03, 2024
2w L
50 e \ p— — Triad Data Avallable Upon Request
o et | NOTES:! 002807
o 5 100 150 2 240 300 350 40n 450 GROSS P“(r)r'::i:”a
Refarsnce volus lvpb) NETWT: 4.'}3“
ety

Calculate by

The analytical test rasults reported on this certificate refate only to
the cylinder number specified shove. This concludes the tast report.

Page 1 0f 1 Approved for Releass
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m:ﬁ‘] United Analyst and Engineering Consuliant Co., Ltd,

I&E United Analyst and Engineering Consultant Co., Ltd.
3 Sot Udomeuk 41, Suldwmwit feed, mmmlm

3 Soi Udemauk 41, Sukkumvil Road, Bangchai, Preakhanong, Bangiok 10250

et s s Tol. 0 2763 2620 Fax 0 2759 2800 o, v rar s Tel. 02763 2620 Fax 0 2763 2800 E-mak cestiy arid com
! MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TagtDate  :AprB,2022 TestDate  :Apr22,2022
Equipment : Gas Analyzer (507) Motte! : 43 Equipment : Ges Analyzer (S02) Moded : 43
Manufacturer:  Themmo Sdentific Serlat Number : 1162920014 Manufacturer:  Thermo SCIENTIFIC Serlal Number : 1182920015
Standenl Grs Concentration Dilutor Detall Standard Gas Concentration Dilutor Detall
Sulphur Deosade {502} 4475 PPM Manuficturer . Thexmo SCIENTIFIC Sulphr Do (507} 44.75 PPM Mamufacturer : Thermmo SCIENTIFIC
Nitnc Osade (NO) 45.35 PPM Model - 1461 Nitric Qxide (NO) 45.35 PPM  Model : 1456
Methane (CH:) z PPM  Serial Nurber 1180540071 Methane (CHa) PPM  Serial Humber : 1180540071
Carbon Monoxide (CD) 1007 Cartion Mononde (CO) 1007
Cylinder No. : CC15959% Cylinder Mo, ©
Expiration Date Jul 30,2022 Expirztion Date : Jul 30,2022
Multi-point gas test data Mufti-point gas test data )
o — = e . -
Reference Value {(ppb) m"w‘" Difference Error | Percent Ersor | {% Error } Referance Vatue (ppb) alyzar BIEDI3Y | bitferance Eror | Percent Exror [% Error }
Level 1 [za0 Y T 0.7 070 0.70 0.7¢ level L |zer (1] [ 0.0 . 0.50
level 2 [20.00% 100.0 100.6 0.60 060 0.60 Level 2 120.00% 100.0 1005 .50 .50 0.50
Level 3 140.00% 200.0 200.7 0.70 0,35 0,35 Level 3 140.00% 200 2086 ! .50 1 .30 030
Level ¢ 300.0 300.7 070 023 0.3 14 360.0 007 | .70 1 .23 0.23
Level 5 90.00% 400.0 w5 | 050 012 .12 tevel £ 60.00% 4000 o7 [ om T ow 0.17
Remark : Measwing 5000 ppb [ Awmgi Dsference (% 040 Kemark : Mezsixing kaige 500.0 ppl [ Aversun Offference (%) 040
sAcceptable Lime x 5% ‘Acceptabie Limik = 59
“ Multi-Point Gas Test Chart|
= 5 0 - 0003
‘é & W - o
E 05 e ;
§ H 5 —r "
2 PR D -1
i £ f
] g m + Tl 5
E E4] = ™ -
! A i
» 5 100 50 0 25¢ 200 80 400 450 0 & 0 150 200 20 %0 w L 45
Refrence vaive topb)
Pagas 1of Page 10l §
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

Sonan e ver | Tol, 0 2763 2698 Fax 0 2762 2800 com E-mait:

[T " "MULTI-POINT GAS TEST REPORT

1

: Test Date + Apr 8,2022
Equipment : Model ; L
Manufacturer : Serial Number : 1182920016

: -
Sufphur Diowide (50z) Thermo SCIENTIFIC

Nitric Oride (NO)
+ Methane (CHy)
* Carbon Monaide (CO)
" Cylinder No.

‘""V;:;:)‘” Y Difference Error | Parcent Error  [% Ertor ]
039 .30 .90 .50
1005 .60 .60 60
200.8 LBD 40 .40
300.5 .50 .17 .17
H 400.7 .70 0.1 .17
Average Dilference {%) .45
e i Multi-Point Gas Test Chart |
5 0 w0
g = e Tt
F <R
F o= .
3 ™ RS
150 E
E e L e
50 . L 5
Py el . ! 1
[ ) 100 150 200 250 00 350 0 450
Relerance value (npb)
Paga 1of1
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I:A—_KEE United Analyst and Enginearing Consultant Co., Ltd.
3 8ol Uddomauk 41, Sukiurmvit Road, Bangchak, Phrakhanang, Bangkok 10260

gt i s T8l 0 2783 2028 Fax 0 2763 2600 tom E-mait
N MULTI-POINT GAS TEST REPORT
Test Dato < May 3,2022
Equipment : & Model : 43i
Manufacturer:  Th Serial Number : 1180540065
L] c8) Dilytor Detall
Sulphur Dioxide (S02) “rs PP Manufecturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4535 PPM Model: s
Methane (CHy) PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 1007
o«

INAE

United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrekhenong. Bangkok 10260

Camivor coon ey Tel, 0 2763 2828 Fax 0 2763 2690 www. Emails wom
MULTI-FOINT GAS TEST REPORT
! TestDate  :Oct12,2022
Equipment : Gas Analyzer (SOz) Model : 430 _
Manufacturer:  Thermo SCIENTIFIC Serial Number ; 1182920017
Standard Gas Concentyation I it
Sulphur Dioxide (502} 44,68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (ND) 4594 PPM  Model : 1461
Methane (CHs) PPM  Serial Number : 1180540071

Carbon Monaoxide (CO) 984.8

Cylinder No. : EBO141262
Expiration Date : Jum 24,2024
_ Muli-poirtt gas test data
" [Anatyzer Display ]
Referenca Value {ppb) (ppb) Difference Error | Percent Error 1% Error }
Zero I 0.0 1.1 10 [ X
20.00% 100.0 100, 0.40 0|
140.00% 2000 200, 0.80 { 4
60.00% 300.0 300. 0.60 | 2
Leve 80,00% | —ano 400 — T o
Remark : Measuring Range 500.0 ppb Average Ditference (%] A
:Accaptable Linit + 5%

450

i

Analyzer Displayippb)

-

Cylinder No. :
Expiration Date :
Anal
Vall
Referenoe a_ne ﬂb)_- | isplay (opb) Difference Error |Percent Eror| (% Emvor ) |
Zero 0.0 0.6 0.50 0.60 0.50
X 100.0 101.2 1.20 EEEUCIN IEENT
200.0 201.5 1.50 0.74 0.74
300.0 300.7 0.70 0.23 0.23
400.0 4013 i 1.30 0.32 0.32
Remark : Measuring Range 500.0 ppb Aversge Diference (%) 0.62
sAcceptoble Limk 3 5%
a50 +—
= =l —
g 0
% 00 = o=
5 M —
g 150
o :
F |
-t 1
50 100 150 200 250 300 B0 400 0
Reference value [ppd]
| mmvoem |
|
Page 1ol
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N United Analyst and Engineering Consultant Co., Lid.
3 So7 Udomauk 41, Sukhumvit Foed, Bangeha, Phrakhanong, Benghok 10260
Comrin s iy Tel, 0 2763 2020 Fax 0 2769 2600 E-msit;
MULTI-POINT GAS TEST REPORT
Tesi Date 1 Oct 35,2022
Equipment ; Gas Analyzer (507) Hodel : =
Manufacturer:  Themmo SCIENTIFIC Serial Number : 1180540066
Standard Gas Concentration Dilutar 1
Sulphur Dioxide {S0.) PPM Manufacturer: Thenmo SQENTIFIL
Nitric Oxide (NO) PPM Modef ¢ 146
Methane (CH.) PPM Serial Number : 1180540071
Carbon Moncxde (CO)
Cylinder Na. ©
Expration Date ¢
Mutti-point gas best data.
Referanca Valua {ppb) m"r' :.‘IBV fay Difference Error | fercent Eror {% Error ]
Level 1 Zero = (] 07 = 070 2.70 0.70
level 3 [20.00% 160.0 100.5 0,53 050 | 050
Level 3 |40.00% 2000 2006 .60 | 030 2.3
level 4 [60.00% 300.0 300,7 7 | on 0.23
Level 5 [utho0% 400.0 400.3 .30 [ o007 | 007
Remark ; Measuring Range 560.0 ppb Amrage Diiference (%) 0.36
iAcceptabie Limit + 5%
s aint Gas Test Chart |
= 4w BT -
2 o
= W -
£ ™
T e e
£
2 e
E]
04
[ 5 w00 150 20 25 300 n “ 450
Relerencs valus [ppb)
ke Depl
Calcutate by ‘Aﬁpme by
.
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‘KQE United Analyst and Engineering Consultant Go., Ltd.
3 Sal Udomeuk 41, aummmmmw1m

AT T M S

o o e Tel. 0 2783 2826 Fax 0 278 2600 com
" - MULTI-POINT GAS TEST REPORT s
, TestDate  :May 3,2022
Equipment : Gas Anglyzer (502) Madel : 434
Manufscturer:  Thermo Sdentific Serial Number : 1131503040
Standard Gas Concentration Pilytor Detal)
Sulphur Drovade (S02) 44,75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oride (NO) 45.35 PPM  Model: 1461
Methane (CHa) PPM  Senal Number : 1180540071
Cacbon Monoide (CO)
Cytinder No. : i
Expiration Date : Jul 30,2022
-  Multi-point gas test deta
Reference Value (pp) Anatrear D915 | bttesence Eror | Percent éror | (% Error ]
Level 1 0.0 0.3 30 30 30
level 2|20, 1004 1003 X 30| 30
Level 3 200, 2004 X .20 .20
Level 4 X 300 3003 30 .30 .10
Level 5 [60.00% 400 400.5 050 o .12
Remark ; Measuring Range 5000 ppb Avmage Difference (%) .20
-Acceptable Limit + 5%
as0 Multi-Point Gas Test Chart |

40 ‘ : e

) =

gm0 - L

F am - 1]

A Rl

T w e

§ 150 - -

E w00 s

50 S - -
0 deis
0 5 00 1% 00 250 30 350 400 450
Referanca vaion 58]
H o adyi Cspley
t
Page 10114
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SCARLET | TECH

Certificate of Calibration

WIL-21 Wireless Anemometer

Scavlat Tech Ltd. hereby certifies mat the WL-21 wireless anemameter listed below was tharoughly
tested and i ing the standard procedure {st-wl-21) and is
within manufacturar's specification at the time when the calibration is done.

CUent: Envir Service Co., Ltd.
Serlal No: 2111DT0004
Calibration Date: 2022/2/22
Calibration Explry Date: 2023/2/21

The Result of Calibration |

Velocity =— : _|

"Maasired | Actual Deviation | Tolerance | Result

| Valus (m/s) _Valve (m/s) |
12 0.9 [ 09-u Pass
29 2 [] 18-22 Peass
50 48 02 | 47-53 Pass
70 74 0.1 60-90 Pass

} 00 87 | 03 95-105 | Pass

b 200 @ ] 190-210 | Pess

[Deviation | Tolerance | Result

3 42-48 Pass
1

135 ] 192-138 | Pass
25 227 2 222-228 | Pass
s 318 L) 312-318 | Pass
[ 1 1 357-3 | Pass

‘inspection |Actual |Daviation | Tolerance | Resull |
| Rapm Temp VnL\In

25'C [ o4 | 215235 |Pass |
Actal  |Deviation Result
Pressure Value
|Inspection | |
" ew8 | 1000 | 2 641002  Pass |

Environment conditions :
Alrtemperatore: 24 °C
Relative humidity:__58 %

Statlc pressure: _ 1183 kPa _j‘;m J -
Performed by:

Certified by
Head of Engineering department

Thie cartlticate may not bs published o reproduced, axcept In full, untess
obtalning permission In writing form from Scarlet Tech Ltd,

&F-3, No. 347, 2nd Sec., Heping E. Rd,, Qaan Dist. Talpel City ‘mlmqihlmuq”

‘Rirfoas. Ay oo

640 United Drive
0 A Lioidn company Dutham, NC 27713
Alrges.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO4NIBOE15A01D3 Referance Number:  122-402135167-1
Cylinder Number:  EB0143262 Cylinder Volume: 144.4 CF
{Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Cutlet: 860
Gas Code: CONO,NOX,S02,BALN Certification Date:  Jun 21, 2021

Ex:lrl!lnn Date: Jun 21, 2024

~EPA Teaceatitty Proloool 20125 docunent EPA
BOUR-12531, using the
128 leﬂwmﬂﬂﬂm hnalyica b v > o “This cfinedar
maieAmcle basis unless olhenvisy
sz Tiie bekow 100 fe L. 0
Component R tad -
mpone! quas Actua) Protocat Tatal Relative Ass:
Concentration _ Congantration Method Uncentainty Dat:ny
NOX 45.00 PPM 45.96 PPM (3] +I-14% NIST Traceablo 081412021, 0872172021
HITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1- 1A% NIST Trucanble 08/14/2021, 08/29/2021
SULFUR DIOXIDE 45.00 PPM 44.88 PPM =1} +- 1.0% MIST Traceable 08H14/2021, 0BI21/2021
(CARBON MONCXIDE 1000 PPM 984.8 FPM G1 + 0.7% NIST Tmcsabie oene2021
NITROGEN Balanca
e
CALIBRATION STANDARDS
Type Lot ID Cylindar No Concsntration Uncertainty Expiration Dats
NTRM 20081120 CC708060 4052 PPM NITRIC OXDEMNTROGEN +1.0% Feb 02, 2025
PRM 12388 DeB5028 921 PPM NITROGEN DIOXIDE/AR 20% Fan 20, 2020
GMmis 401423638102 ©C505581 4,348 PPM NITROGEN DJOXIDEMNITROGEN 2.1 Feb 16, 2023
NTRM 16011043 cC473277 49.02 PPM SULFUR DIOXIDENITROGEN +-0.8% Jun 17, 2022
NTRM 14060118 CC434277  960.0 PPM CAREON MONOXIDENITROGEN  +/-08% Nov 18, 2025
The Skt PON or RGM nated sbxvs setwrca v GRS unm & e wwcoe o 5t it o the ety !
ANALYTICAL EQUIPMENT
InstrumentMake/Modet Analytical Mu:!r Last Bultipalnt Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Bcolet 6700 AHROBD1333 NO FTIR
Nicolet 6700 AHROB01333 NO2 FTR
hicolat 6700 AHRO801333 502 FTIR
Triad Dats Available Upon Request
NOTES:PO #5221002807
GROBSE WT: 28.40kg
NET WT: 4.73kg

The anzlytical test results reported on this certificate relate only to ]
the cylindar number specified shove. This concludes the test report.

ACCREDITE

CERT
Approved for Release %3] nﬂ"ﬁ
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifles that the WL-21 wireless anemumeter listed below was thoroughly
il d, tested and the standard cali {st-wi-21} and is
within manufacturer's specification at the time when the callhraﬂun is dona.

Client: Envir Service Co., Lid.
Serlal Noz 2111DT0041
Celibration Date: 2022/3/25
Calibration Expiry Date: 202373724

The Result of Calibration
Valocity = a1
Measured | Actual Deviation |Toleranca | Result
Velue {m/s) | Velua (m/s) |
10 1 [ 09-11 Pass |
20 1.8 02 18-22 | Pass
50 1 s 0 47-53 | Pess
2.0 | 72 | 02 [60-88 |Pass
100 8.9 ! 0.1 L 95-105 Pass
] 19.0-21.0 | Pass
| Wind Direction
|Measured | Actual Deviation | Tolerancs | Result
Yalue Value
43 2 | A2-4B Pass
135° 135 [] 132-138 Pass
225* L= H 222-228 Pass
315° 318 3 3M2-31
[ o 0 la57-3 | Pess
Inspection | Actual Deviation | Tolerance | Result
.RoomTemp | Value
_242C 248 06 23.2-252 | Pass
| Atmospheric| Actual Deviation | Tolerance | Result
Pressure Valus |
| nspection | | !
| 998 10 Pass

Envirenment conditions :
Alrtemperature: __22 __ °C
Relative humidity: __62 %

Static prassure:__102.2 __ kPa A l:
Performed by: _"7”“ LY

Certlfiad by
Head of Engineering department

This certificals may not be published of raproducad, axcept in full, unless
cbtalning permissfon in writing furm from Scarist Tech Ltd.

&F-3, Na. 347, 2nd Sec,, Heping E. Rd., Daan Dist. Taipsi City 106{%,1’%“&”




SCARLET | TEEH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed balow was tharoughly
librated, tested and i fing the standard calibration procedure (st-wi-21)and is
within manufacturer's specification at the time when the ¢allbration Is done.

Cllent: Envir Service Co., Ltd.
Serlal Noz 2111DT0052
Callbration Date: 2022/3/25
Calibration Expiry Date: 2023/3124

The Result of Calibration

Actval IDeviation | Tolerance | Resulf |
Value (m/s) | Value {m/s) = i
0.9 0.1 09-11 Pass

9 T 0a [18-22 Pags
4.8 0.2 &7-53 Pase
7.0 | [ 60-8D | Pass |
10.0 98 | o4 95-10.5 | Pess |
(200 200 | 0 190-210 | Pass
| Wind Direction =
Mansured | Actual Deviation | Talerance | Result
Yalup Yalue |
[ % | o 42-48
135° 137 2 132-138 Pass
225° 223 | 2 [212-228 | Pass |
315° | &8 2 [312-318_ Pass
o 1 1 [357-3  Pass |

Toleranca | Rasult |

‘Inspection | Actual | Daviation
Room Temp | Valus |

242°C_ | 240 | D2 | 232252  Pass |
Actual [ |" | Rasuit
Pressuro  Valve
Inzpection |
98 | 000 | 2 | 6341002 | Pass

Enviranment condlitions :
Alrtemperature:___ 22 °C
Relative humidity: __62__ %
Statlc pressure: 1022 _ kPa

T L

Cartifleiby
Head of Englnesring department

Performed by:

This cartificate may not be published or repreduced, excapt n full unless
abtalning parmission In writing form from Scarlet Tach Ltd.

4F-3. Na. 347, 2nd Sec. Heping E. Rd., Dean Dist. Talpel City 105,y tmﬁ 111’-' n.:u nu

——m—_ e

%

SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd, hereby certifies that the WL-21 wireless anempometer {Isted balow was tharoughly
Liby d, tested and i llawing the standard calibration procedure {st-wl-21) and is
within manufacturer's specification at the time when the callbration is dona.

Client: Envir Service Co., Lid.
Serlal Noz 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3724

The Result of Calibration

[Valocity

Measu |Am-l Davigtion | Tolerance | Resuit
Value (m/s} | Vatve (m/s) |

10 1.0 0.0 09-11 [ Pass
20 18 | o1 [18-22  Past |
50 50 00 &7-53 Pass__|
70 7.2 02 60-80  Pass
00 [ s 02 | 95-105 | Pass |
200 200 0 [190-210 [Pass |
|WindDirection |
Measured | Actual Deviatlon | Tolerance | Result |
‘ Value Valve

45° e 2 (42-48 | Pass

| 185° | 135 [ 132-138 | Pass
|25 224 1 |222-228 | Pass
[a15° 35 | 0 | 3w-31B | Pass
[o* [ 3 [ faw-s Pass.

Inspection | Actual ‘| Deviation | Toteranca nmm|
RoomTemp | Value |

| 242¢ | 245 | 03 | 232252  Pass |
[& heric| Actual I o | Result |
Pressure Value |
(spection | | |

%86 | 100 | 2 | 8841002

Ervironment conditions :
Alrtemperature; __ 22 °C
Relative hurnidity: %
Statlc pressure;_ 1022 kPa

o 1w

Cartified by
Head of Eng'neering departmant

Performed by:

y not fnfull untess
cbtalning parmlnlnn Inwriting form from Scarlat Tech Ltd.

4F-3,No. 347, 2nd Sec. Heping E. Rd, Daan Dist. Talpe} cmmm’\'ﬂﬂm‘d q”

§ mesry  mE—— T w—
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifles that the WL-21 wireless anemameter listed below was thoroughly
tested and the {st-wl-21) and is
within manufacturer's specification at the time when the callhratlnn Is done.

Client: Envir Service Co., Lid.
Serial No:z 2111DT0065
Callbration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Callbration
Valaclty
Measured | Actual |Devistion |Tolerance | Reault
Value (m/e} | Velwe (m/s) 1 |
10 1.0 0.0 09-11 Pass
20 20 0.0 18-22 | Pase
50 48 02 47-53 | Pass
2.0 74 04 60-80 | Pass
0.0 8.8 0.2 95-105 | Pass |
20.0 T 188 0.2 19.0-210 | Pess
Wind Dirsction =
Maasured | Actual Deviation | Toleran:
Valve Valve 1 =
i s | 2 &2-48
1 S . H S | 132-138
|225° |25 [] 222-228 | Pass
a5 35 L] M2-318
[ 2 2 L 357-3

Inspection | Actual [Deviation | Tolerance | Result |
anTcmg Value

242 | 00 | 232252  Pass
Atmosphoric| Actval | Deviation | Tolerance | Result
Pressure Value
Inspection . | |
[ | 1 994-1002 | Pass
Environmant conditions :
Alrtemperature:___ 22 °C

Relative humidity: %
Statlc pressures__102.2  kPa

. -~
Y
Certi
Head of Ennlnnrlnu dapertmunt

Performed by:

except In full unless
abtalning permission In writing form from Scarlet Tech Ltd.

4F-3,No. 347, 2nd Sec,, Heping E. Rd,, Caan Dist. Talpe] Clty 106, Lm’l’h-’ﬁ’] Uq H
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the Wi-21 wirelass anemomater listed below was thoroughly
tested and i the standard calibration procedure (st-wl-21} and is
withln manufacturer's speclification at the time when the callbration is done,

Client: Envir Service Co., Ltd.
Sorial No= 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocy A
Measured | Actus! |Deviation | Tolerance | Result

Value (m/s} ' Valve (m/s)

10 13 01 [09-11 | Pass |
|20 20 0.0 18-22 Pass |
5.0 48 02 47-53 | Pess |
70 70 00 |60-80  Pess
10.0 | 2.9 0.1 95-105 | Pass
20.0 20.2 0.2 19.0-210 | Pass |
Wind Direction a N} |
Measured | Actual Deviation  Talerance | Result |
Value | Vale |
45° 45 | ] (k2= &2-48 Pass
|135° 1% o [132-138 | Pass |
|25 o 2 222-228 | Pass
A5° 314 i 1 312-318 | Pass |
o . 358 1 857-3 Pass

inspectlon | Actual Deviation | Tolerance  Result |
_Room Temp _ Valve |
242¢ | 242 | 08 232252 _ Pass

[Actual Deviation | Tolerance | Result |

Value
1000 2 | 9941002 | Pass
Environment conditions :
Airtemperature: _ 22 ¢
Relative humldity: %

Statlc pressure; __1022  kPa -j;vw J -~

Certified by
Head of Englneering department

This certificate may nat ha published or reproduced, sxcept In full, unless
obtalning pammisslon in writing form from Scarlet Tech Ltd,

4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipsi Cﬂyiﬂ&tmmq ’bmu qu




SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
tested and il ing the standard calibratian procadure (st-wl-21) end is
within manufacturer's specification at the time when the callbration Is done.

Client: Envir Servica Co., Ltd.
Serfal Noz 2112070102
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

[Velacity ]
[Moasured | Actual Deviation | Tolsrance | Result
Valve (m/s) _Valva (m/s} |
1.0 00 09-11

X 20 0.0 18-22

5.4 49 0.1 47-53

.0 73 0.3 60-80

09 Y] 01 | 95-105 |
|20.0 X o1 |190-210

‘Wind Direction =

Measured | Actual Deviation | Tolerunce | Result
Valus Valus

45 45 0 |a2-48 |1

6w 1 192-130 | |
225 224 1 222-228
_815* 314 1 |arz-3m
o ) —) (] 357-3
[inspection | Actual vistion | Toleranc:

Room Temp _ Valus |
"242¢ T 248 | 08 232252  Pass
Atmospheric Actual Doviation  Tolaranca | Result
Pressure Valve

Inspection

ge8 | 1000 | 2 | 9941002 | Pass

Environment conditions :
Air temperaturs: __22___°C
Relative humidity: __€2__ %

Statlc pressure; __1022  kPa .
Performed by: dj”"" 1-4 N

Certified by
‘Head of Engineering depariment

may not ba p
obtalning permission In writing form from Scarlst Tach Lid.

4F-3, Ne. 347, 2nd Sac., HepIng E. Rd., Dsan DlsLTaIp.l Clt)'lﬂ Tmﬁ111umuw

except In full, unlass

o

P % 1

SCARLETTECK

Certificate of Calibration
WI-21 Wireless Anemometer

Scariet Tech Lid, heveby ceviifies that the WL-21 wireless anemometer Exted below was thoroughly
calibrated, testyd and inspected following the rtandard calibration peocedwie (s-wi-21) 2adis
wrthin manufacturer's specification at the time when the calibration i done.

Client: Envir Service Co., Ltd,
Serial No.: 2205010008
Calibration Date: 2022/9/14
Callbration Expiry Data: 2023/9/13

Inspaction [ Actual value Deviation Tolerace | Resull
Foom lang ..,.—l__ — — _l
25c nsc 00 505 Pass
Mmospheric | AcualVolue | Devistion ‘ Tolerance | Remit
Pressure
Jempettion | . : }  H— _|
2005 | 1005 0 | 10011009 | Pass
Environment conditions :
Bk temperdture,__ 22 *C
Relative humidsty:__55 %

Static pressure: __102.2__ kPa

mmmnanem-ynmbgmmﬂmamm exteot in hat, oless
iring permsssion in wrHing form from Scares Tech (td.
5.3, No. 547 Znd Sec, Heping €, R, Daan Dist. TiperCity 106, Tohaan

SCARLET | TECH

Certificate of Calibration
WIL-21 Wireless Ancmometer
Staviet Tech Lid. hereby eevtifies that the WL.21 wireless anemometer fisted below was thorougily

calibrated, esied and lmpmed foliowing the tandard catineation procedure: (n wi-21) und i
ficationat the time when

CHent: Envir Service Co,, Ltd.
Seriai No.; 2205070105
Catbration Date: 2022/9/14
Calibration Explry Date: 2023/5/13

The Result of Calibration
__ Vebodty -

£

10011019 | Pass

Envlronmient conditlons :
A temperature;__22__°C
Relatrve husmidity: __55.__ %
Static pressure: __ 1022 kPa

Performed

This u-mﬁm: may not be published or reproduced, excent in lul( unless

PRy nmzn 2rSec,, Heping €, RS 03on Oist, n.pelmyms mwm

wnasluemuny

enenslumunu

- %

7

SCARLET | YECH

Certificate of Calibration
WL-21 Wircless Anemometer
Scarlet Tech Ltd by hat the WL-21 wirchess. listed below was thoroughey

calibrated, tesed and lﬂspecltﬂ fotlowing the standard calloration pracedure (< wi- 2] end s
within i atthe tme when the

Cllent: Envir Service Co., ted,
Serlal No.: 2205070106
Calfbration Date; 2022/9/1¢
CaBbration Expiry Data: 2023/9/13

- The Result of Cakibration

Measured Acwdd

Environment canditlons :
fie temperature;__22_°C
Relative umidity__55 %
Static pressure; _ 102.2 __ kPa

Performed by:

“This certlficate mary not be published or reproducer, cxcepl in full, unless

rmission In writing form irom Scarlet Tech ted,
4F-3, No. 347, 2nd Sec., Hepirg E. Rdl, Daan Dist. Toipei City 306, Taiwan

enmslumuny




SCARLET | TECH

Certificate of Calibration

WL-21 Wircless Anemometer

Scarlat Tech Ltd. Y that the W2-21 wireless listed below was tharoughly
caltbrated. Iesud and inspectad fnllomm the standard callbration wnwdum {st-wl-21) and is
e time when is done,
(liant: Envir Service Co., Ltd.

Serial No.: 2205DTa113
Cafibration Date: 2022/9/14
Calibration Expiry Date: 2023/9/13

The Resutt of Cafibration

Ammiospheric Arual Vake Deviation
Pressure
tsauction

2005

Environment conditions ;
Alrtemperature; 22 *C
Relative humidity;__55 _%
Static presssre: 3022 kP2

This mnlﬁatz may not be published or reproduces, exept in ful, unless
ataining permission {n wriing form from Scarlet Tech Lid.
1r-s.uo 347, 2nd Sec, Heplog £. R, Daan Dist, Tatpe) ity 105, Totwan

I.ﬂﬂﬂ'ﬂhl.ﬂ'i'l.lﬂu

SCARLET [ TECH

Certificate of Calibration
WL-21 Wireless Anemometer

‘Seartet Tech Ltd. hereby cortifies that the WL-21 wireless anemometer fisted bekww was thoroughty
caliteated, tested following procedure m M 111 and is

Client: Envlr Service Co,, Ltd.
Serial No.: 2205070116
Calibration Date: 2022/9/14
Calibratlon Expiry Date: 2023/9/13
The Resutt of Calibration
Velocity . |
Actal | Deviation Talerance Resuft |
value im/s | - |
10 (X} L0841 | fuss
20 a1 L1832 | fem

1
0
36 '[ s . 2 Pass
358’ o 2 3573 Pass
Inspectian Atualvale | Deviation Toterance Result
| Room Tems |
| mst 25¢ | 0 215215 Pass
i Aemaspheric Actual Value 'i Deviation Talerance Result
Pressure
Insmection —: . !
1008 wes | [] 001019 |

Environment conditions :
Anrumoeramle.__z_z___ c

‘THis gertificete may ot be published o repoduced, except in fuf, unless
‘obsaining pamission in wridng form from Stadet Tach L.
A3, No. 397, 2nd $ex., Reping E. ik, Ozan O49, Taipei ity 106, Vaiwan.

Lanms‘lu'muqu

SCARLET | TECH

Certificate of Calibration
WL-21 Wireless Anemometer
Scaris¢ Tech Lid. heveby cerbfiies that the WL-21 wireless #nemometer fisted below was thoroughly

<alted, esied and inspected folowing the tandard caibraion procedure (st w: zn) endis
the time when

Clent: Envir Service Co., Ltd.
Seriad No.: 2205070114
Cakbration Date: 2022/9/14
Calbﬁunnl-:xphvbate- 2023/9/13

The Resutt of Calibration
Vel ity

[ ess
19.0-21.0
Wind Dirsction
Meacured Value MII:I Value Devistion Toleranm
45 o=l Aae=_]
136" ‘35' 1 T
2r | 2 222-228
16 ooug | 1 | swas
358" [N 2 3573
nspection | AcualVave | Deviation Tolernce | Result
Roomlerrsp | | | |
25 I mse 0.0 215235 Pass
| Ackalvake | Deviation Tolerance Result |
Pressure
begetion | | D
1005 | 1008 o 10011018 | pass

Enviranment canditions :
Aremperture; _ 23 *C
Relative humidity,__S5 %
Static pressure: _102.2 kP2

This centificate may not be published o reproduzed, expept in o, uniess.
obtaining permission in writing form from Seadet Tech Uid,
453, M0, 347. 21! 54c, Heping £, R, Daan DR, Tipet Gty 106, Taiwa

wenenslumuny

Certificate of Calibration
Customer
Name  UNITES) ANALYST AND ENGINEERING CONSULTANT Ceetlfieate No : 22-ACT-372
LO.LTD. Request No : Reg-2022-6840
Address 81 Sai Udonsuk 41, Sukbumyit Road. Bangehak,

Praknnong, Banghok 10260
Unit Under Catibratian Detafls

Measurement item : Acoustic Calibrator Cluss < 2

Manufacturer : LASON DAVIS Range: 94, 114 dB/ HKK Hz
Muode] - CALIS0 Intrunsent Status = Used.

Scrial Number - 8306

j[+3 - UAE.EPM.04R72563

Calibration Enviroanient and Detalls

Temperature (20£2°C)
Humidity (50 £20%RH)
Barometric Pressure < (1013 =100 hPa )}
Rectived Date + {0 May 2022
Calibration Dote 2 8 June 2022

Location of Calibration : LAB [ Acoustic

Calibration Procedure - Inhouse mcthod CP-ACT-02 based on [EC 60942:2017 Blectroscoustics - Sound calibratars

Reference Standard Model 8erial Number Traceahle Due Calibration
Sound Calibmtor SV3sA S8079 EE) 31 May 2023
“I'HD Multimeter a3 1047765 NIMT 2 Febmury 2023
Traceability s This certificate providoss ility of 4] national standard, and to the
realization of the intemational System of Units (SI).
MNote
The reported ty i bascd on stand: mulriplied by the Coverage Factor k=2, providing a level of
confidence approximately 95 %.
Cafibrated By : - Approved By : YRR
Mr. Noppadon Lusngart Mr. Pacil Mothavom
Serviee Cafibration Engincer Calibrution Enginecr Supervisor
Issue Date ¢ 8 June 2022

.

TR, .



INNOVATIYVE INSTRUMEN T UALIBR AN EAR

ISNOUATA T INSTRIME N4 O, 110 HE DI WHICE

L8 MM (5 B ST NTINAKGRY 1] T35BON BANG RALN,
ARTHUH BANG P ESAMU T AR RS BRONING L [ofH THAG axm

D aferr 2l 16 SRl AN (W20 16Tt

Page20/2

Certifleate No ; 22-4CT-372
Request No : Reg-2022-0840)

Sound pressure level Calibration Results : Without Adjustmont
Calibration Renge Without Adj {dB) ji {dB) b inty pls imil
1) Mensured Error Measared Error {+dB) | Clasy2(+dB)
94 dB 1000 Hz 9402 0.02 L3} 0.40
114dB Iﬂl)sz 1N4.12 042 S o 030
Frequency of Sound pressure level
Calibratlon Range Withoat j Aeceptunce limit
(Hz) Menasured (Hr) | Error (%} | Measured (Hx}|  Eeror (W) {+ %)} Class 2 (+ %)
W 48 7 1000 Hr HO00.00 [ 010 1.7
114dB 7 1000 Hz 100000 000 V.10 Il . 1.7
Totat Harmenic Distortion plus Nokse of Sound pressure level (THDN %)
Calibration Rangz | Without Adj ;i : W [
1z | Memsured (%) Measured (%) 11%) Class 2 (£ %)
94 dB /1000 Hz D.05 040 30
N4dB- 1000112 021 040 30

Note

Ancepiansc hi wis TECEUIL2 47 Class 1

p

End of Calibration

IBnAaEBiAa L.

INMOYATIVE INS TRUME NLCATIERATION EAD
ISR ATILE AN RN €2, LT

AR O HICH
TINATUG PTSOESENTEC VRIS 01 TACTBON BANG KAR s o i B
AccRECITED

AMPIBE SANG PHEISAME TPRAK SN PROVINGT 050 THA ARD L ——
CALTNATION LABO i

" wsn2t 3

Py 246

Comflere Mo : D-ACTR:
Reques: Mo Req HR2-42T
1. indication at the calibration check frequency
LUC Setting Nemtwal Befure Adjt Adjse | acespranes
Levat e ERR vee ERR v A Limit
CaXbrator Settiag (dB) {dB) B} @Ry (4B (£dB)
100D Hz 1401 4B 1385 us 008 my a0s 020 03

Nl . Abesrhie semsits 1y s wseilisbeed by the se nf Seumd Calibrator Biromd SVANTEK, Made! SV 354, SN SRty

2. Self-generated naise, Micranhone instalied
CUC Setting
FAST, 37129

Measwrtd | LMCERTAINTY

LU Weightlg s} t+d)

A w4 a1

3, Sell-ganerated neise, Micrushone reqlaced by the electrical input signal device

ULC betting,
Measurrd | UNCERTAINTY
FART 135139
LLC Weightiag 1auy {£dD)
A b olo
. piz) 010
2. 20 0.9

4. Acoustic siinal test of freauenty weightines {Without Wind: )

Deviation from variows Freqeeac Acceptance
UUC Setrley UNCERTAINTY
ighting Respene curve Lim
TASC- 37039 A < z
= [EXL] [F10)
STD Settlng, W8 ) w8
125 H o0 ot 0 .50 20
1000 e op 20 00 00 19
4000 Hz 04 0t 0$ 060 10
8000 He 02 [ 03 070 50

toeersPRen. ...

= MM 93, SO1SE NTINARDEN 01 TAMEBON AN R ATD.

INNGYATIVE INSTRLMIRT UALIBRATION LAB
AMPHOL B NG FILESAVLE PRAK AN FRUNVIN E 1080 THAR AND LIS GG

AT LA T
iy

Page 17t

TH AGRIN G| ANtk Tl I L

Certificate of Calibration
Custenoer
Hume . UNITED ANALYST AND ERGINEERING CONSLLIANT CO.ATD. Certificate Nuz 22ACT-247
Addeest 1 61 Soi Udomdok 41, Sukbumvn Rood. Bangehak, Prakationg, Sanghek Request No 1 Rep2022-0627
[{Uc)
it Cnder Calibration Detults
Mezsuenen ik : Sound Leved Mewe Micwpaon: U+ 2
Mansfatuner : LARSUX DAS Mucrophone Model - 373404
Model s a2 Murophone S5 . J29355
Sert huenber : QUSWS Preamgifies Model . PRMLXT2C
w - UALEFMO)12564 Preamgifice SN 072797
Resohmion : o1 dn Ioprumesn Sestues . ol

Calibratien Lavirenmen 254 Drtalls

Tanpetatire ICF2C
urnichry * M %RH = 20"RH
Baroacirs, Presurs 3 EDIYhPa 2 [AKPa
Recrved Due = 33 Manck 2023
Calboued Dme : b Ap 2022
Cilbeation Procedure. + lo-howse method UT-SLM-01 besed on TEC 61672-3 1 M3 Llectmacmistics « Sound kevel moters - Pan 3+ Periodic 0o
Incation of Calheation 2 Tab Acountic
Rebertnce Standard
Imirumax Brasd Model sv. [rp— Tracebiliy
Stantard Mucrophons GHAS AN 188273 15 Seplember 2022 GRAS
Mulfifrequency Calitwmior Qe Qoaical EFAOODZH 14 Junc 2022 T
Ao Generaior [ Sl | 3 | moneezon | wkEeane
Neur
1 based mltpised by i Covernpe foor 4 2, dmaily 95 %
Cwlibrated By 5 P Approved My :
v Noadon Lumpat M P
Calibeation Officer Calbrsion Fngincer Supenisor

Tiswe Date : 1 Agrit 2022

toRePTStRINA. ...

INNOVAVIVE INATREMENE CALHIRA (N LA

NN AT TNSTRE MEAT LT e ¢

TIMIMOU LT SO NTISRRORS 1T TIMIRON BANG K AR
INPIHN BANG FHE§XAMDT PRAK $ PRONING T 30030 TH A AND
LU S T PR T

CorificseNo ¢+ 22 ACT-247
Regorsihe  © Rap2@224007
S. Electrical Ligial test of irewe/icy weirhtings, Weih it network resacou with relative to 2 kHz
LUC ety Derlation from » erium Frequency Acceptance
UNCERTAINTY
FAST-3139 Weighting Respouc rare Limit
STD Sesting. A(4B) cum | zum (e9B) 1xum
B8} 1z @2 a1 <1 U
128 fr 0.1 oo 0o 15
I, a1 L0 oo
500 Hr o1 06 0o e
00 H 00 o0 2] 02 19
2000 Hr LI L1 on 290
4000 11z 00 05 0o 0|
B0 Wz -1 a1 of 30
lﬂ? al o1 01 15, -INT.

6. Freduents and rime weightirg at L4z

UGL Setting s10 Measared Acveptasce
FAST: 3+439 REF L ERR Umit
UC Weihtleg 8y ] @By A tram)
A 1400 1140 o 02
3 By 1140 a 02 02
7 11400 140 on (2}
L Settlg st Slexsared Aveeptance
39 A HEF (229 ERR ' Linit
UGC Time Repose [ {8} (B) (=48} {+¢8)
[ 114,00 1140 a0 0l
Show 11400 1o ap n2 1]
Leg 11480 1o w [

ConEr RN,



FINOVATIVE NSTRUNMEN T CAUBIATION £ AB
IAROVAFIVE INSTHLMENT (L
VIS M 13 SO SUNTINARGRH 1) FAMBOR BANG FALU,
AMIBOE BANG PHE TS TDRARAN BRIOVINGE 1900 TIEAT A0
L AN-201EAS0I FAN A2

LI NEAR ORI

140

Uenificse Moz Z-ACTMY
ReqaMa  : HRep-2022:0627
7. Long Term Stability
LUC Sextlag Measured Acceptance
UNCERTAINTY
FAST/ A 731139 LLC Limie
STD Sesting (aBy [E1LH (diy

Initiat a0
Final nan

Dieviated °0

8. Leval arily on the reference level @nge
UC Setibng Acticipated Desiation Acseptance
FASTSAZIMB REF v ERR ' Umbl

ST «dB) (any (2dB) (+dB)
1390 [0 [ 1L
13400 1340 o0 1]
90 1y 190 ar it
12400 1M 1240 o 5]
1w [ 1neo [ X
11200 1 tsn [ 1
100 09 W [ [E]
10400 tod 040 00 11
90 » WY 00 ]
2400 94 810 0o ]
00 L 0 00 ~ ]
400 B4 o [ 14
£z K] 0 oo X
0 2 HO [ 1]
w00 6 »a 20 [
400 ) 60 [T [
940 5 50 (X 1
ey 54 S0 20
00 49 495 [
4190 ” e 01
B » #1 03 Lt
130 [ 14 [ 11

INOVATIVE INSTHUMENT CALIBRATION A%
ENOVATIVE INSTRIMENT (0, LTD. READ GFFKL

T WD 03, X015 NTINAKIRN 1 TAMININ BANG KAES
AMPMIE FAKG PHLISAMUT PRARAN PROVISUE 10849 THAH AN
VUL 66N 203G SROHD FANS 1664 21 fiTadid

R T

Cenifieaic No 2ACT2ET
Reguat Ne o 2022627
12. Overload indication
ULC Sening Musaured Acerphanee
FASTEASTAN vee timh
ST Sening @ni sami [
FPesitive oochali tyck 142.2
Negwive anetalieyele 1422
Devized 00
13. High bevel Stabifity
GUC Sering Measursd scrramry | AT
FASTLAI3FI® vue it
ST ez 4B) 1+dB) L
fnia) 130
Firal 1584
Davisled 09 i iy
End of Certificate

Tonert RN ..

INNOVATIVE INSTRUMERD CALIBRATION | AB

INSTRY MES £ELL LD IAD T

T LW MO 13,5 STNTINARURY 11 TAMBON BANG KAKQ,
AMPMUE BANG PHLLSAMIT PRAKAN PROVISUE 1080 AR AND.
TEL. GR-I16-S560-1 TAN MR- 110

Cenificae N T-ACT-HT
Request No Reqr2022-0617
9. Leval linearisy including the level range control
LG Seiting s10 Mrasared Atreptance
UNCERTAINTY
FAST/A HEF cue ERR Limit
ULC Range @B) 148) 1dB) {xdB) 1508
A4 4335 ul 1.1
37129 03
14 1140 00 11
10. Tone burst respanse
UUC Setting STD | Anticiguend Menwred Actrptanes
UXCERTAINTY
A132132 Tumetrrst Ret e £RR Limit
ULC Time Respont: ims) (48) L (4B} L (kdB)
20 1350 14 <l 7}
Fau T neo 02
021 9.0 7 03 +15,-50
200 1285 134 ol 10
Sk o3
2 199 xR 02 418,50
200 1290 1250 0p 1]
SEL El 1] i1 “al +10,°25
25 1000 9 -0t 15,50
11, Peak C Sound favel
ULC Serting. Antlcipated Mesured Acceptaace
e UNCERTAINTY
FAST:C195-142 REF e £RR Limtz
STD Siewstug. @By [t (am) (2dB) (+dB)
Complere eyete 1314 1348 080 0
Pusitive half eycle 1364 162 -0.20 62 20
Negative ball eyele 1364 1362 020 10
[
reneSiIER. .....
INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMERT CO.. 1TD, NEAD OFFICE
139 MOO 13,50) SUNTINAKORN 11 TAMBON BANG KAES,
AMITIUE BANG PHLI SSMUT PRAKAN PROVINCE 10340 THAILAND
TEL: (680-21 14«3560+1 FAN: (66KM24 16-T140
Certificate of Calibration
Custorser
Name © UNITED ANALYST AN( ENGINEERIXU CONSULTANT CO.LTD, Certificste No: 23-ACT-105
Addrezs * 81 Sof Udomsuk 41, Sukkumvit Roa, Bangehak, Pratanong, Bunghok Request N . Re-2022-0239
10260
Unit Under Caltbration Details
Meaturensentem : Sound Level Metor Microphons Chass 2 2
Manofscturer LARSON DAVIS Microphaas Model : 375404
Maodet s LaT2 Micraghone SN : 326350
Serial Number 1 000539 Preamphifies Modl : PRMLxT2C
n : UAEEFM03)2864 Preamplifier S : DTIRI2
Resulmion $ 01 4B Intrument Status : Used

Calibration Environment and Detalls

Temperaumy: paTCEC
Humidily 1 S0%RIH+20%RH
Barwractric Pressure : W0I3 hPazt 10 hRs
Heceived Date © 3¢ January 2022
Cafibraed Datc H February 2022
Calibration Procedure + In-house methed CH-SLM-DL basesd on (EC 61672-3 : 2013 Elecmozcoustics - Sound fevel mckers - Past 3: Peviodic s
Location of Calibeasion + Lab Acousiic
Reference Stundurd
Instrument Brand Mode) SN, Due cafibration Traecbiliny
Standard Microphone aRAS 4DAN 18827 15 Seplenher 222 GRAS
Mulifrequeacy Calibrawoe Quest Questcal EFADIRYM 14 Junz 2022 31
Audio Generatar Svamrek Svansg1 1] 18 Octuber 2022 WK Elevuric
Note
The inty is based wicerusinty wmultighid by ihe C & =2, proviling a fevel of i 95 %,
Calibrated By : " Approved By MEn

Mr. Noppadon Luangart
Calibration Officer

Mr. Pacit Mahavorn
Calibeation Enginser Supervisor

Vssue Date : 11 Februnry 2022

full, o EN Y
EAT0880.M 91 Res 0 datae ke DLO% 1S

l.anms'lu'm'uqu



INKOVATIVE INSTRUMENT CALIBRATION 1.1 INNOVATIV & INGTRUMENT
INNGVATIVE INSTRUMENT € O LT HEAD U1 FRE
7.139 MOXD 13, S0) SLNTRSARURN 11 TAMBON BANG kAgn,

BRATION LAB

TO.HCAD DEIR E

T130 MOO 1 S0 SUNTISARUEN THTAMBON BANG RAEO,
AMPE N BANG FITLLSAMLA PRAKAN PROVINCL 10530 THAILAND

INNUVATIVL 1N

RUMENT 4

AMPHOL BANG PHL) SAMEUT PRAKAN BROVINGE 1055 11l
TEL: 10201658401 FAX, (6610-2116-7540

AILAND

TEL. 466621 1Sioh) FAN. (0h -2 A1

Cofifiseto  «  22ACT-05 Cenlifiate™o  ©  22ACT-108
RequestNo - Req20224229 RequewNo @ Req-2022-0229
1. Indication at the calibration check freguency
UUC Setting Nominal Before Adinnt Adjust Acerptance 5. Electrical signal test of frequenicy weightings, Weighting natwork respone with relative to 1 khiz
UNCERTAINTY] UL Sett tieviation from various Frequency Accrptanc
FAST/A 32139 Ledl we £RR vue ERR Lime UL Heting e . e UNCERTAINTY °
TAST 30 Rewpon Limit
Cuibrater Setting (s%) ©B) (am) tam) (@) (£am) (xdm = Weighting e urve
STD Setiing A B [ ZdR (£0B) +dm
1600 He 11400 4B 11388 139 003 139 05 0.0 03 (L o ) ) (
6IHz 42 0 09 20
e : itivi ahiishal by Svand Calibrator Brind SYANTEK, Modol S 35A, SN.§%078
125 He .1 00 0 15
250 Hz 1 0 o0 15
2. Self generated noise, Microphone instalied 30012 0.1 0.0 24 15
VUG Serding
= = i 1000 Hr 20 (1] o 01 e
— — 2000 Hz [ (3] 00 20
LG Whighiiog {eB) [2dB) 4000 2 00 00 00 20
J .
A S . L $000 Hr 09 00 oo 50
3, Self-generated noise, Microphone reptaced by the electrical input signal device G000 s 2 ol < ST
UUC Setfing. = .
Measured | UNCERTAINTY 6. Freq y and time at 1kHz
FANTE 3218 UUC Setting TR Measured | Arceptance
= A AINTY
(HEC Weightioe oo {xdB) FAST: 3739 REF rve ERR Limit
.
— 28 g0 UUC Weighting ) B @B (ram (+¢8)
£ o3 210 A 11400 1140 00 02
- 2,
‘ - o0 « 11400 140 90 02 02
4. Aroustic signal test of i (Without Windscreen) —= Z [ 110) 50 03
Devisthon fram varieus Frequency Acceptance
CLC Setting = UNCERTAINTY - LLC Setting STD Mrsared Acceplance
Wrightlng Rerpune curve | umi UNCERTAINTY
FAST/37-139 a c z AT139:A REF e ERR Uit
= 5 an (£dB)
STD Setting (a8 (4B} (48) CUC Fime Respane (@m (an) (a8) (£dmy (2¢B)
125 s ot ol L 050 28 | Vast 1400 nag uo ol
(00 Hr g (L] oy () [Eely | Slow 1400 1140 [0 0z ]
4000 Hr (73 05 06 0,60 a0 | T 1400 1140 00 t 1
L
5000 Hz 81 0w 02 | 630 50
e, 1 The results roimald only ke the i cuiibrmind, The cenificalz shull moi he decarl fuil, L i TNENY
FREASL N R 0 Lenw dare O1OT 14 FA-NE-SLMD] Rev O T date 016718
la las
INNOVATIVL INSTRUMENT ¢ ALIBRATION LAR INROVA TV INSTRUMENT CALIBRATION | AR
TSNOVATIVE PNSTRUMES L O, LTD HEAD G HE FaNOY A DV INSTREMLSE Cor LT MEADSETRCL
7039 MOU 1T MONUNTINARORN 1 TAMBON BAl SN ch l oy T3P MO0 13, 500 SUNTIN AKORN 1 TAMDON HANG KAED.
AMPHUE BANG PHL L SAMUT PR AKARN PROVESCE 1055 THAT AND L 3 AMPHOE BANG FHLISAMU T PRAKAN PROYVINGCL 1034 FIIAILAND Il
TEL 66672000 #0011 AN tondh2U16-"140 R TEL. 00 211028601 1AN: 2 | 46760 a5 it
Page:4j6 Foge:5/6
CortficaicNo Cemifcate Mo :  2ACT-108
Reguest No RegocitNo  ;  Reqr2022-0220
7. Long Tenm Stability
CUC Setting Messured 9. Level linearity including the level cange contrat
UNCERTAINTY ULC Sertin ST Memsured Acteptance
FAST:A- 17139 E UNCERTAINTY
FAST: 4 HEF uue ERR Limit
STD Seniar (24B)
= UUC Range {dB) {dB} {dB) (+dm) (+dB)
Tnitial 1340
w2 28 04 [
Final 1140 3109 03
n4 14n [1] [N]
Devisted 20
P = Ry 10. Tone burst response
. Level linearity on the reference level range LUC Setting STD s N =
UUC Setting Amlctpated Devlstion Arceptaince CNCERTAINTY
UNCERTAINTY A3%139 “Toncburst Rel vre £RA Limb
FAST?A-3%-139 REF we ERR Limk
HUC Thne Respane (aas) (dny («8) (am 124m {dB)
ST a8 (@B} (@B} (dB) (1dB) (+dB)
w0 1350 149 0.t I
13800 13% 1390 00 it
2 6 0 -19,-2.
TS = r o m Faxt ==E 180 [T 0. 10.-25
o 3 e 0 0 025 109.0 108.7 -0 +1.5,-50
i 124 20 Y N 0 1285 1B 1 10
124 1 [ 11 . -
150 19 190 [ 1l 2 109.0 1089 0.1 +10.-50
et T4 10 00 Ll 200 1290 120 00 10
10500, o) LD 09 1 SEL 2 090 1089 o1 +1.0,-25
- il — 99, o 028 1000 1000 o 405,50
00 % %0 w 8]
LD * 93 o 2} 11, Peak C Sound level
»no 5 89 ol Y Lt ULC Setting Anticipated Aessured
%00 5 By ) ) FAST?C:95-142 REF e ERR Vit
L) i) e ot UL ST Secting (@B (@B) (am) (£dB) (£dm
Ll = il == Ll Complee cycle 1324 136.7 070 10
B0 @ 629 0t (1 =
Pusitive hatfople 1364 1362 020 02 20
6100 o 539 0.t 1 —
Negative lalleyrle 1364 1362 020 H
900 E £9 o1 "
5100 53 539 01 11
S0 “ 49 0.1 L1
a0 “ 440 90 "
3900 » 2 2 ul
00 % B3 03 Lt
The resubs v £ L it E T, without o Ll The posults scdatud o) if L o, b
HAE-HR-S 5111 Rev 0 rsae doe 0107 H N EM-ESLMD] Ko Do dae 0474

ieneslumun enenslumuny



INNOVATIVE INSTRUMENT CALTBRATIDN LAR
INNDVATIVE INSTRUMENT CALIBRATION LAR
RUMENT (0. LTD. HEADWRICE
2149 MU B KSHNTIN ABDRN 12 TARBOS BANG RAFO,
BANE PHE 1 AVMLT PRAKAN FROVINCT S0 TUAANT

INNGVATIVE INSTRUMENT € 0., LTI, HFAD OFFILE

T 135 %9000 13, SO SUNTINAKOKN 11 TAMBON BANG KAEG,
AMPHDE BANG PHLESAMUT PRARAN PROVINCE 10340 THAILAND
TEL: 16510-2116-3860-1 PAX: (668F20 167140

INNUVATIVE

(GARD X L1Gr S FAN: 608 20165080
CenificagNo = 2Z:ACT-0S
Reguest No Req:2022-0229
[T o N Certificate of Calibration
12. Overload indication
LCSetting Measured Acceptanee Crsiomer
UNCERTAINTY .- . D AN CGINEERING CORSL ertiffcateNo: 2-ACTA
AT e Nowe ¢ UNITED ANALYST AND ERGINECRING CONSLLTARY COLLYD, CentificsteNo: 2-ACTN36
I Addn 1 Sei Udormmic 41, Vit Pz 4 No; S0
T - T o P Sukdumyt Rnd, Bangshak, Prabanong, Banghok Request¥o: ReyBOT-098
rae
Pesitive one-halleycle 117
Negative one-hailcyels 1515 Unlt Gnder Calibration Detalt
Deviated RAl Mepsurenent itzm ; © Sownd Level Meter Miczophone Clasy . 3
Mamslbcturey LARSON DAVIS Microphyne Madkl : 3T5AG
Niodel 1aT2 Merophone SN : 320676
13. High Level Stabl
SUC Satin e = Scvial Number : oS Sreanplinier Model : PRMLYT2C
UNCERTAINTY w © UABERM 0332564 Preamplifier SN+ 073803
FAST/A#37-139 wue Vi g e
Remslubive 01 B Intnanent Staney ;. Used
STD Setting (e} (+dn) {+dB}
Culipratlon Environment and Detalis
Initiat 1380
Tempezituec s
Final 1389
Humidiy i s H % 20 YaRE
v X al .
b 0 2 Raromeiric Prssure : 1@)3EPaE 19 bk
Received Daic. + 14 Jawary 2012
Calibraed Dt : 20 Jaary 2002
End of Certificate Calibratias Procedure " Inehouse method CP-SLAHD! baseston IEC 61672-3 : 2013 Elevmsacoustics - Sound Jesel aveters - Pan 3: Periodic tests
Locatioo of Calibeation ¢ 13h Avoustie:
Reference Standard
Inwrument Bmad Modet ™ Due calibratien racebility
Standurd Microphon GRAS 40AN [ 15 Sepicmber 2022 GRAS
Multifrequency Calibrator Quest Quesival EFAD0234 14 Jupe 2022 18t
Awlia Generior Svantek Svandbi 131 1% Ocigber 2022 WK tkeerric
Note
P e Tactsr = 2, pewiding 4 Jevel of cuniidenee appersicnarely 95 %,
Catihrated By ; e Approrea By ¢ Y
M. Noppadon Luzngart Mr. Pacit Mudbasorn
Caibration Ofcer Calibrasion Foginesy Supesvisor
fsyuc Date : 21 January 2022
Yy K The cenifitsie dull exenp in fall, withoul wrinen sl of ihe Innovaive Isirument €., Lid

FIMESLADU Rev.0 Isnuc s 01O

mnms‘l:imuqu e =TSR, ...,

INNOVATIVE INSTRUMENT CALIBRATION LAK IRNOVATIVE INSTRUMENT CALIBRATHIN LAB
NNOVATIVE (NSTRUALENT L0, LTLL. INEAD OFFICE NN LIVE NS CRUMEXT L0, LT, AT OFFX &
7155 MO 15 501 SINTINAKORN 11 TAMBON B H FM T et Ky 857 TUI9 MOK |3 SOLSUN (KGR 1 ARG BANG KAED,
Dl s 5—!_ e e oo mislblling ! AMIHEDL 1EANG PHLLEAMLT BRAKAN PRIVING & 140 THAILANE
TELY (BGH-2 CR-0Aab | AN 021167000 coneRngARIT TEL: (X2 1653000 PAN- GASHI21 167040
Poge: 275,
Ceruticste Ne AT Cotiffcue N0 = 22-ACT36
Request No Req-2022-0085 Requed Ko @ Reqe 20220085
1. Indication at the calibration check frequency
LU Srttlog Nomlnal Belure Aulfast Adjont . Aceepiance §. Efectrical signal test of frequent s weightiys, We'g!itiig network resi=>ne with relative to 1 kHz
5 NTY . =
FASTEALIM3S L [ wc | emr u xR Limik ——_uuCiin ] Dedetha fomsaiont Frequensy [ | nceRTaiTy | 2T
Calibrator Settg n () (dwy (am) (B (an (am) 1 FASTISTAD) Weghitug Respone purve L
1600 12 114.00 4t 138 s +008 1118 [ 02 % 1 Y0 ettt AU | cab) | zem (E20) L]
& He 02 1 00 20
Notc ¢ Absolure sensi ity was established by the use of Sound Caiibeator Brand SVANTEK. Ml SV 354, 84.56079
175 He Al [ 0o L
2012 a1 o0 ao 1
2. Self generated noise, Microphane installed 300 He 0.1 (2] 0o L5
LUC S
LUC Setting Mesured | UNCERTAINTY 000 Hz on L (1 5] 10
FAST /37133
20m 11 on 00 00 20
TUC Weight an) (a8
L] ue) 8 +000 He [ op 0o 30
A B oIp
000 He 2 o0 o 5
3. Self generated noise, Microzhone replaced by the electrical input signal device 16000 i Al hll 0] o3, =0F
VUC Setting
Measured | UNCERTAINTY 6. Fresuency and time weightings at 1kHz -
FAST :37-139
YUC Setting B Mesared R P
CNC Wedghti dR) Zd b Al
IC Wotite 8 ELL) FAST: 37139 REF v T Limit
A 28 [
g UUC Weighting () ) (43 (2B txay
< = L] A 1400 [I2Y] on 02
X ) 4d)
: LT L) < §14.00 00 02 0.2
4, Aroustic signal test of fresuency weihticigs IWithout Windscreen) Z [LX] U0 C
Peviation trom varfeus Frequency Anceprance
CUC Seniag UNCERTAINTY o
s YUC Senting st Messured scemmarery | P
FAST /31130 A [ z 719ra REF e ERR Limit
(uB} [£dm
STD Sty (0] (amy (L) GUC Time Respane (@au) 4B} B} (£dB) {£40)
11SHE 2] 0l 00; 040 20 Fast 11400 1140 00 .l
1000 Ha i 08 20 -] 10 Stow 100 1146 00 02 01
4000 b, oS o5 08 LE 1) Leg 11400 1149 00 ol
5000 He 04 04 05 o 50

TSI ..., " TR ...



INNGUATIVE INSTRUMIRT UALTRRATION | Al
RNV ATIVE IS TRUAMENT (0, LT HEAD OFH 8 8
71163100 12, S SINTINARORN 11 FAMBAN BANG K AbS),
AMPIE AN T

MUY IRAK AN TROY

WD 1AL AND
1 teHe 2l S0 L EAN TOARR2EIn 14

Certificale Ry AACT-036
Poquest K Req-2022-0095
7. Lang Term Stability
ULC Setting Mramarsi Acceptance
TNCRRTARTY
FAST-A 3139 we Limit
om (48} (2dB)
1140
120
20
Level linearity on the reference level range
LUC Sevting. Anticipated Deviatlon | Acceptunce
UNCERTAINTY
TAST /A 32139 REF e EAR Limit
STD 2B W tn i (xam) 1£48)
(2 39 1390 0o 11
THoe 13 140 on 14
12904 5 o X
| 2500 i) 00 1L
i [ 119 00 I8}
100 14 a6 | Ll
5.0 109 a0 [N
10240 0 L4
" " w w
o a1 £ o1 T u
£ » s m L
i ”_00 M X% R Xl Lh] 1+
_— _'N |;P T ___:l ) ne -0t (2]
N 3 B ‘—‘ﬁ.l =i 23
0 ) “0 [ 0
ol @ ;9 (2]
D ) su w i
 aw “ Mo [ 1
) w | w0 o0 [
o - i 1 [} F | 3]
3800 3 31 W [N
g0 » L2 L [N]
EH ” iy (A3 [k}

G e TS RRN......

INNOVATIVE INSTRUMENT CA1IBRATUIN LAD
ISNOVATIVE TUSTRUMUNT 01 10, 1 ADOFFE )

T 129 MUK 13,500 BUNTINARUIS 11 IAMBUN BANE R AL,
AMPIE BANG PHLISAME T PHARAS 1908 L,
VL GERReTHI OY CAN KGRI T

I I0SH0 LIRAR AND

Cemificte Ny 1 IRACT36

Rogmd Ae  Reqr2022-5095
12. Overlead indication
UbC Setrhing Memyared o Accrpirace
FABT AL 371 ue Lienit
ST Reving 4m) (L] (=i
Fusitive one-hal cysle 1421
Negathc unc-ha Y
Devirted I 02
13. Hih Lewe) Seabilicy
VLL Serilog Mesared Acerptance
GNCERTAINTY
FAST-A 32139 we Limic
STD Serting By [T (£dR)
Tansal 1350
linck 135
Devized | (7]

Fud of Certiflcate

e TSI .....

INNOVATIVE INSTRUMFENT CAFIBRATION LAB
INNOVATIVE IATRUMUNT €0, 1B HEAD 0 FICE

TR0 JESOLSUNTIN ARGRY 1 TANBON BANG KALG,
NP ARG 1 ESAME | FAK A PROVINCT (O80T LR AND
0002116 SN0 |1 AN (BhNET1167130

Conficaic by 2LACT-OM
KnqucstAe Rq:2022:0003
9. Level linearity includiry the level raiye control
UL Setting STD Measared Acceptunce
UNCERTAINTY
TAST (A REF (179 ERR Limit
LUUC Rasze By ({11 {48} (xdm) {+dB)
49 a3l 03 14
33y 03
4 (2] 11
S Asticipated Memurd Acceptance
TXCERTAINTY
A3 Tonebars: et vre ERR Limk
GUC Tiase Responc: ima) Ry iom [ (243 (+40)
0 1350 1350 o0 1
Fast 2
as
200
St

SEL ]

11, Peak C Sound fevel

CUC Sctdng Antliclpsted
FANT A0 95142 i REF
STD Sctiing d8)
Complete csek s
Posiive Mk eyl | 1364 1362 R 02 20
hegative hall cycle |1 426 u

“ | ...,

INNOVATIVE INSTRUMENT CALIBRATION LAB

INSOVATIVE INSTRUMENT (6. 11D HUAD (FFKCD

7139 MGO 12 901 SUNTINAKIRR 11 TAMBON RANG KAED.
AMPHOT DANG PHLI SAMI T PRAKAN HCVINCE 1050 FHAR AND
TEL: 460 0-2116-1560-1 FAX: 166N-2110-7)40

Certiflcate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERMNG CONSLULTANT CO.LTD Certifleste Moz 22-ACT-102
Address © 41 Sov Ldomeak A1, Sakbume s Rosd, Bung. ik, Pratanomg, Banghok Request No @ Req-2022-0230
260
Unh Under Calibestion Details
Meaturement ilem © : Sound Lexel Meter Microphons Class ; 2
Manufacturer + LARSON DAVIS Mivrophoae Model . 375404
Model 2 1aTY Microphosi: SN : 128664
Serial Number 2 003402 Preamnplifier Model : PRMIxT2C
0] = UAEEFMO3R2S6 Presnaplifier €N : 071540
Resaluiion ERCARR Intrumen: Staws : Used

Catibration Enviropment and Details

Temperaiure T 2TE2C
Hurawfity © $0.KH £ 20 “RH
Baromelric Pressme 103K = [0 RS
Reorived Pt 5 30 Jarwary 2022
Calibrated Date 11 Febmary 2022
Calibraiion Provedure hoiese methond C1SLA-01 based 0a JEU 61672-3 : 2013 Ederirmacumstivs. - Sound bevel moters - Pant 3: Peviodac tests
Laocation of Calibmtion 3 Lah Acoustic:
Reference Standard
[ngoument L Muide! SN. e enlibration Tracebility
Standerd Microphone GRAS AN 185273 15 Sepiember 2012 GRAS
Muhifreyuency Calibrator Quest Quea-cal EFAGUOY34 14 June 2123 TSI
Awdio Uenerakiw Seaniek, Svand0l 131 18 Ovtober 2022 WK Electric
DNote

The reprrted uncerainty is baned on stamdard uncertainty mulliphisd by e Coverage Fastor & - 2, pronidmy a kevel of conlidence approsinately 95 4.

Calibrated By : d Approved By 1 MEn
Me. Noppadon Lussgant Mr. Pacit Mathavern
Calibratron Enginecr Supcrvisar
Tasue Date : 11 February 2022
s 13 the fet cafibraled It i i — Ca- L

FAETESLMOL Rev o i VT 14

enesluemun



INNOYATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT (L. LTD. HEAD OFTICE

D MO 13, SO1 STNTRNAKORN

BON BARG KABD.

AMPIOE BANG MHLESAMUT FRARAN PROVINCE 10540 THAILAND

INNOVATIVE I
INNOVATIVE INSTRUMINT €O, 139, HUAD U1 FR'E

NTRUMENT CALIBRATION LAB

77139 MO 13, 501 SUK [INAKGURN (1 TAMINN BANG KAED.
AMPHOE RANG PULESAMUT FRAKAN PROVINGE 10540 THAILANG

ACCREDITES

TEL. (0021 16-55060-1 FAX: (650-21 167140 TEL: 16610-2L16-3860-1 FAX: 168X0-24 16-7140 SRR
Page:376
Certificate No 2-ACT-103 Cerilicats N 2ACT-103
Request No ey 2623020 Roquest No Req:2022-0230
1. Indication at the calibration chack frequency
UL Seiting omlnal Beiore Adjust Adjust . Acceptance 5. Electrical signal test of frequency weig| network respone with relative to 1 kHz
UNCERTAINTY 5
FASTSA/31-139 Lot vue £RR vue ERR Limit WWCnetng Pt e (FFRRERRERS (
i Callirator Setting «@m @ @n) @ o) ) (£am FASTASMI Welefuing Respane cxrve b
5
1000 Hz 1140088 11385 80 | +as 1138 005 020 0a T Seting Aty 1 cum [l zdm 1148 (EUB)
83z -0.2 [ 00 20
e ol 2 the wse oF Sound Calitrame EK, Model SV J5A, SN.S8079
125 Hz . o o 15
2508z -1 00 a 15
2. Self yenerated noise, Microphone installed 500Hz o (7] 2 LS
LU St = N
ng » F— 1000 He 09 00 I a2 10
PAST{37-139 i
2000 4> 00 ot 00 20
TUC Wel 4B} 3.4D)
hting i {240 4000 H oo 00 0o 30
A E T oo -
9000 Hz oo 00 0o 50
3. Self-generated noise, Microphone replaced by the electrical input signal device 16000 flx &0 a1 o1 +5,-INF.
VU Settdng s .
Measured NI NTY 6. Frequency and time weightings at 1khz
——
o VUL Seating fr— Acceptance
IUC Welght 2] £dB} UNCERTAINTY
Uuc Weighiing ¢ S FAST37-139 REF uue ERIt Lt
A 21 i £
UUC Weightin, (am B °m (tdm (1)
c 2 010
2] 0 A 11400 140 oo 02
z 34 0.0
c 114.00 130 2] 02 02
4. Acoustic signal test of ighting= {Without z H4.00 1140 ou 02
Destation fram varians Frequency oy | A
YUC Setting UNCERTAINTY e
Welghitr, e = UNIC Seting, sTD Measured , | Aeemmnce
FAST{ 37130 * T 2 39A REF e ERR Limit
(+dB} (208)
ST Setilng WB) (R) [ UUC Time Regpone 23 (8) (@) (+dB} {dB}
128 He 0a [ 0 050 20 Vet T Yo7} 00 i
1000 He vo o 0o 280 ¢ Sow 114.00 1110 oo [ 0.l
000tz [0 [T} 1 060 3 e 11400 T o8 m
8000 He 07 o7 08 0.0 50
inAl Incirument Co.. Lul in fufl s ot wrises o a3 of the ot ostroment Co.. Lud
FREH00-SLM-B1 Rev D lsase date D071 PRE2SMAO1 K O lieae &2 30T H
s i
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
IMNDVALIVE INSTRUMENT UL, LD HEAD QFFICE N INSTRUMENT CO., . HFAR ()
T30 MD0 13501 SUNTINAKORN |1 TAMBON DAYG EAED. T35 MO0 13, MU SUNTIRAKORN 11 TAMBON BANG KAEO.
AMPIDE BANG PIILI SAMUT PRAKAR PROVINCE 10340 TIAILAND 5 AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 19540 THAILAND
THL. (651021167601 PAX. 661021157140 SR TEL: (660-21 165461 FAN: (66021167140
Pariars
Certificate No IEACT-100 Cemufica No ITACT03
Regiest No Re-2022-020 Request No Reqr 20030230
7. Long Term Stabliity =
LUC Setting Sisased Acesptance 9. Level linearity Including the level range control
UNCERTAINTY = = =
FAST/A£37138 vuc Limt csn.. Ll UNCERTAINTY | =
STD Senting (an) (+a8) (= aim FASTIA L puc ERE L)
uue =
e T UC Range (B} (d8) {dB} (£0m) {=dB)
- 42 a8 w3 11
Finsl 1140 3139 03
14 1140 [ 11
00
10. Tone burst response
level range VUC oty STO | Autieiporea Metored Aceaptance
ure
Anticiputed Devintion Acceptance e UNCERTAINTY
T¥ AI32139 Tonehurs: Ref ue ERR Eimit
FASTZA/37-139 REF vee ERR Limit
U Time Respone {em) (a5 a8 (dB; +d8) (2B
STDdB 1dB) B} {dB) (+dB) (£dB) < = d L
2 1350 1354
139.00 139 1350 o L 2 = = )
e s B = r Fau 2 1180 1y 3 10,25
=TS = ) T T 028 1090 1087 03 +15.5.0
2800 14 1349 00 L} 200 1285 1285 -l 10
=8 ISR 2 L Slow o3
11903 ns 190 00 Lt 2 wep 1089 0.1 +10,50
1400 114 1140 00 L 200 1290 1200 00 L]
Y0 109, =0 g LL SEL 2 1099 1090 a0 2,28
1600 104 o o Lt
028 100¢ 999 . 415,50
900 » £ a0 il
5400 Ead Ho Ll L1 11. Peak € Sound level
3900 89 00 0 o 12 BUC Setting Anticipated Measured Acceptance
UNCERTAINTY
il fad Lk 0D . FAST/C/95-142 REF e ERR Limkt
LL) ik ne — 1 STD Settlg (a8) (m ) (+dny [
744 7 s w0 1
2. Complese eyele 1374 1367 470 30
2.0 @ o 00 N -
Positive halfeyele 136.4 1361 030 02 20
600 64 610 00 Lt
7 = s 5 o Negative hatfeyele 1363 1362 020 20
$4400 54 40 09 Lt
900 4 150 00 Ll
Hoo 4 440 (1] 11
3900 3 33 03 L
3800 ERRE 04 11
The ceuls s oy to il wihout wi -Lad The esalz rettod vl Mo The et ) ]

TOTOR-SLASD] R bemse et 011N

wnaslumuny

PO SLM 01 R ] s ot ULV
[

enaslumuny



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNDVATIVE INSTRUMENT 140, § T HEAD UFFICL

T MOG 1T SO SEN TIMARUEN 11 LAMENIN HANG RATO
AMPHOL BANG M|

SAMLT PRAKAN PROVINCE WS4 TRAILAND
TEL. (60021 1053601 FAN (60-21 15671400

17 R
By mmmnr ANR

Page :6/é
Cenifiak No. 22-ACT-103
Request Ky Req-2022-0230
12. Overioad indication
UL Setting Mewsursd Accrplance
UNCERTAINYY
FASTZA/371%9 e bl
STD Setting (a8) (+dB) | = il
Posinse one-half eyele 402
Negative onc-talf eycie 1423
Deviaied 04 02 s
13. High Level Stability
UUC Serting Measured
UNCERTAINTY
FAST/A7 37138 e
STD Setting, @ny (208)
Tnitial 1380
Final 1380
Drvated 0
End of Certificate
e results relsied onl The cenificee in fell, wabg 5 L
FR-08-5) 01 Rew 0 s it G107 1
la
-~
[/
&;
CerLNo.: 22CHE0
Page.: 20f3
Condltion of this calibration result
1. Roference Slandard Instrument

Serial No. 1D No.

Instrumant Cert. No, Due Dats
1) Document Process Callbrator 54030049 130RC116  21E2662 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RCO44 2111201 26 Oct 2022
Thia certification is 1 the System of Unit mai at-

- Tracesble to National Institute of Metrojogy (Thalland), NIMT

2. Cortified i :The resuiis are ta SI through CPA chem Ltd.,
ANSI-ASQ Nationa! Accreditation Board, Accredited No. AR-1835

Buffar Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 7668820 23 Sep 2023
pH 8.882 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 766824 04 Sep 2022
3, This certificate is valid only to the item calibrated on date &nd place of calibration.
Function : mV Maasurement
Performing standard curve by Fluke at pH {4,7%7,10)
| Nominal | Standard Uncertaintyof | Coverage
Unit Under Value Voltage Actual Reading Measurement factor
input
WV
| pH my my pH (V) *
pH Meter 4.00 177.48 177 401 058 2.00
S/N.: JCO3354 7.00 0.00 D] 7.00 0.58 200
7.00 0.00 [} 7.00 0.58 200
10.00 -177.48 -178 10.01 0.58 2.00

tanmi‘l:inmqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

g,
{u’&.,
3 7%

534/ PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.G-Z717-3000.27  FAX.0-2719-948¢

AND TESTING SERVICES ¥
Nl

Ceart.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serizl No. :

1D Ne. :

Condition As-Recelved:
Recelved Data :
Calibration Date :
Reference :

Submittad by :

Amhisnt Temperature .
Relsftve Humidity :
Calibration Procedure :

pH Meter

EcoSence

pH100A

JC0a3s4
UAE.EFM.063/2562(ENV.pH 03/62)
Used lism

12 January 2022

13 January 2022

2201-0350WSC-1

20

5
MICTIATIINES.

22CHS0
10f3

United Analyst and Engineering Consuttant Co. Lid.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong. Bangkok 10280

{25 £ 25) "C

(50 £ 15) %

In - house method

- CP-CHS by direcl measuremant with standerd
voliags callbralor and direct measurement with
certified reference material (CRM)

- CP-CHB by with standard
Callbrated by : warakom Lemgagtrakul
Appravedby : gl
Appraved Signatory
{ /) Malee Butkruca
{ ) Saithip Mesengmal
{ )Warakom Lemgagtrakul
Issue Date : 17 January 2022
The U are for & of 2pp 95%
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Callbration Results
Function : pH Messurement
Perf three buffers curve by using buffer neminal pH {4,7)(7,10)
Unit Under Standard pH Actual pH | ActusimV | Uncerteinty of | Covarage
Calibration Buffer Solution Reading | Reading | pH measurement| factor
{mV) (%) &
pH Eleclrods 4.008 4.01 144 0.0079 200
SN 220072051AB05377 6.882 698 | -8 0011 200 |
8,082 6.08 g4 0,0089 200
10.015 10.01 -200 0.0096 200
Functian : Temperature Measusement
(*) Without adjustment
This was with Temp Probe;
- Mods! - )
- Serial No. : 200729S1A605377
Dimension of probe;
- Length : 112 mm.
- Diameter : 12 mm.
- Depth 100 mm.
Calibration Standard vue* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
{*c) ("c) {°c) {*c} (£°C) k
25.0 25.003 25.1 0.097 013 2.00
30.0 30.002 30.1 0.098 0.13 2,00
350 35.004 35.0 -0.004 0.13 200

Remark : - UUC* = Unit Under Calibration

The reparted uncertainty of measurement was based on a standard uncertainty multipliad by & coverage

factor &, p

B5 %.
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Partnes,
Temrrwodloflflumsinna / nagau
Freg. Collbrate
Sample Nama Parmeter Equipment Name 1B No. CalforatecDate | Next Cal
(Months)
Water Lab  [Crankde Ciscrete anatyzer BKK_ENOGRT k22 30423 12
Water Lab  [Cankde [Charmber {Cold Room) BRC ENOL67 30122 30Dec23 1
WViaterlab |Formaldehyde [Spectrophotometer BKK_ENOOI8 16sep22 165ep 23 12
Vaterlab [Formaldehyde [Chamber {Cold Roomd 6K EN16T Whe2 20-Dec3 18
Wateriab  |pH at 25°C [pH meter BKK_ENOO7Z 125ep22 12-Mar-20 18
Water ab__ |Ammonia Mirogen [Discrete anstyzer KK EN037 Bz ) 1
Watar Lo [Sutfide [Buratta BR_ENOITL 30hup22 har2d 1)
Wates Lab_ [Sutikde | Charnber (Gold Room) BRX_BNO167 30uzz 30Decz3 1
Wates ab [Dissolved Cxygen Buretta B ENOITL SoAugz2 1Mor.20 10
WiterLab  |Dissolved Cuygen icharnber (Cold Room) BKK ENOIET 304v22 30-Dec2y 10
Witerlab  [Od & Grease |Electionic Top-Loading Balznce BKK_BN0002 25Fab22 25Febz 12
Waterlab  [oiL & Grease Iwater Bath BKX BNoLda St-lanezz Aup2s 1
waterleh  [Nitrate [Discrete analyzer BIC_ENGO3T 3o-hn-22 S-Jun23 12
Water Lab  Nitmte flon Chromatography BK¢_ENOOS 122 12:an22 12
Wates b [Tatal Phosphorus [pigestion Unit [ ahug2t 2Feb2s 18
Water Lab [Tetal Phosphonus Discrete analyzer BKK_ENOO3T 052 eluvzd 2
Water Lab _|Total Suspended Solids [Ftectronic Top-Loading Gatance BKK_ENGO02 25 Feb22 25Feb2s 12
Water Lab |1kl Suspended Solids oven BRK_ENOOOT 1Dec2t 128 1
Water Lab | Total Dissolved Solids 180°C |Electronic Top-Loacng Batznce BRK_ENOOO2 2Feb22 BFebny ]
Water Lab  [Tutal Dissolved Solds 180°C  |Oven BKK_ENOOOT 1-Dec21 1-hm-23 18
Water (ab__ |Canductiviy Conductivity meter BK<_ENOOS 16-Now-21. 20428 18
Water Lab BOD IDO Metes BKK_FNOOLT 24-May-22 28-How23 12
WaterLab (80D incubztor BKK_ENDOOS 40ct21 thprt 1
Water lab  [BoD Buretiz B ENDLTY 30-Aug 22 b2t 1
Water Lab_ |COD. [Hot Blodc BK_EMI222 21-Mar22 prrr=xT} )
Water Lah  [COD {Specirophotometes BKK_ENQOLR 16-5ep-22 16-Sep23 12
VaterLab _[fempenture Digital Themmoneter Wie Sensor BRK_L 60004 10Febaz 10Febzs 12
‘Water Lah heormin BKK_ENOOLE 16-Sep-22. 16-Sep-23 12
WaterLab  [Laad Jicpus BKK_ELGOAS 0sep21 M2y 1
Weter sk [Lead Hot Block. BI_ELOOS A2 10k T3 m
Witer b [Lesd [Charmber (Cold Room) B ENO16T 30dunvez 30Dec3 18
Vites Lab o Ty e Wieptl St 1\
Witertab  firon Hot Block BKC ELO0SS Thpe2 702 1
Water Lab  [iron [chamber (Cotd Aoem) BKK_EH016T 30dnz2 30Dec 18
Water tabs [ Total Coltform [Autociave: BRE MLO0ST 2tz -tz 18
Water Lab [Tt Golom Incubattor BIG_MLOO1O 2i-lae22 2ut:23 18
Water Lab  [Totat Colfiorm Hot Alr Oven, BRC HLOOLS T-hn2y 6Dec2z 18
1 slaglobal.oom
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Instrument Preventive Maintenance Checklist

Feoen gt e Duseara
Important Customer Web Links
= Formore information about Agifent Technologlos services, please visit our website using the
followlng URL-https -agilent, o vice-
repair
s To access Agilent Universily, visit http://: ik lab/university/ to leam sbout

training options, which include onfine, classroom and onsite delivery.
A training specialist can work directly with you (o help determine your best aptions.
Auseful Agilent Resource Center web paoe is available. which includes short videos on
quick lists of cor and ather valuable Inforrmation.
Check out the Resource Page here: hﬂps.ll w agilent. Verr
« Neediechnical support, FAQs, supplles? — visitour Support Home page at
hitp://www agilentcom/search/support

« Getenswers. Share insights. Build connections:
Join the Agifent Community at https://community.agilent.com/welcome

Service Engineer’s Responsibilities

» Contact the customer and ensure that all necessary supplles and solution are avallable before
the preventive maintenance visit,

+ Only sefect those pages that relate to the system or module belng serviced.

= Complete empty fields with the relevant information,

o Complete the relevant checkboxes in the checklist using either & °X" or fick mark v,

» Check "Section not applicable” check boxes to indicate services/tasks not defivered, as
appropriate.

= Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer.

s Complete the I'l’e_!ds far page numbers at the foot of each selected page

« Complete the tomll number of pages field in the Service Completion section

«  Ask the customer tb sign the Service Completion section including customer's and your

signature.
Additional Ingtruction Notes

Nene

Fewson 1.9.0ssued March.10 2022
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Agilent 7700/7800/7850/7900 ICP-MS
Preventive Maintenance Checklist Standard

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results.

Delivered by highly trainet and certified servios engineers using genuine Agllent parts and
supplies, Agilent Preventive Maintenance provides most common parts needed 10 keep your
systems operating at their peak. This checklisl wilt be completed at the end of the service and
provided to you as a record of the preventive Maintenance,

Customer Information

a

Customers should provide all necessary operating suppies upon request of the engineer.

If customer would like detector or other commaon consumables replaced during PM, have part
available for the FSE and communicate expectation prior to day of PM.

~

3 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures.

4 Any pans, notincluded inthe Parls Lists section of this docurnent, are not part of the
i 1ce service, nor are they included in the price of this

service.

5 (fa system requires the use of extra or special procedures and/ar parts for the malntenance
service, then these musl be ordered separately and charged as a repair, which may incur
addilional costs.

REVIEWBY . hmhalu k:
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Rewnmon: 1.9, Issued: Mezch 10, 2022
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System Information

Q Check this box if an ingtrument configuration report is atiached instead of compleling
the table.

Instrument System Neme and 1) Fa00 10PrS | GEu0SA

Instrument System Site end

Location Ms

List Systam Component Produot Numbera e S e o

1 GR405A IPABAT 16

2 [y TR AIERY Y72

3

4

5.

5

7

8

5.

ICP-MS configuration table | Select the type or write n the type i other

Nebulizer | QMicroMist | O Micro Flow | r-iira Mist | O other

| B Quartz} QPFA O other

Tarch | = Quaniz | O Demountable [ 0 other _

‘Sampling Cone Ni| G P} D Ni plated | O other N —
|_Skimmer Cone T E'Ni| O P O other

“o0007206
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Instrument Preventive Maintenance Checkist

Preparation

ﬂ‘ Discuss any specific issues with the customer before starting.

21 Review the instrument logbook for recorded problems and comments.

@ Review the Instrument Error log for wamings and errors

Save Instrument control settings (System parameter) before starting the procedure,
(X Perform & general inspection of the system for cleanliness.

B Check for proper of parts, $ensors ete.

2 Check system for required installation of components, settings as defined by current
Service Noles

p' Check for required firmware updates and vertfy with customers if they waudd like it
installed.

& Begin system vent.

Preventive Maintenance Procedures

Main P ive Mair Task Section #1 - Inspect and clean sy
while venting

J3 Perform a general inspection of the system.

13 Look for any obvious externat damage or problems.

JA Checkthat the hinges for the top covers ere operating correctly.

jr Rey pumps for evid of ive fluid leaks.

F1 1nspect vacuum hoses, pump exhaust tubes and power cord for excessive wear.
[ tnspect Shield plate contects. Clean if needed.

J& inspect the tape lining on the peristaltic pump clamp; replace the tape if wom.
[ Gheck and replace drain tubing from SC to drain if wom.

|2 Check for dust clean if necessary.

Rrvete 9. Lasued Misch 102022
o port nuodat DO007200
Part Numiber. GEA0OUGTE Poge _4 of _13.

& hagtent Technokupes tne 2022 . Agilent
Agilent
Cross'-ab instrument Preventive Maintenance Checklist

oam tnagh 1a e
Main Preventive Malntenance Task Section #4- lon lenses cleaning

JA Replace inerface lon lens assembly with the one-plece X-ens assembly.

[A (f the current interface ion lenses are not the cne-piece assembly, hand these to the
customer to have as a spare set

1A Remove extraction/omega lenses and clean all lenses.

" Execute shield contact and confimm resistance from shield to ground < 1 ohm by
opening the gate vaive

Main P ive Maints Task ion #5- ORS cell cleaning

& Remove ORS cell, plate biss and deflect lens, clean afl lenses.
Replace ORS gas filter trap, if 75% or more of the indicating material's color has
changed.

Mass Fifter Task Section #6- Mass Filter Check

X uUsing amirror, verify condition of pre-filter. If resolution tune is not optimal {poor peak
shape and unstable mass assignment) and pre-filter is dirty, make & recommendation
that customer log a repair service call to clean the pre-filter and mass filter.

A Replace ottopole. Reinstall plate biss, deflect lens and the ORS cell and close analyzer.
& pump System Down

D Task Section #7- Optional Replacement of Det

@ 1f customer has previously purchased a new Electron Multiptier (EM), replace EM and
reset detector voltages. Custamer should replace EM when either voltage approaches
1he upper limit: Analog HV: 3500V, Puise HV. 2000v.

A Pump System Down

Rewaon 10, lssued Mach 102022
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Main P ive A Task ion #2-1 Mechanical vacuum
pumps thm \ocooe o btkwten PW becmse Vorm gomp
A Drain and replace machanical pump fluid. vk bl offer verr

2 Replace the oil mist filter cartridgavil element.

2 Clean the fan cover.

I Replace the anti-suck valve

1 Clean the oif pan and pump exterior while checking for signs of ofl leakage.
Bl Verify proper ail recyeling function from external oil fitter (DS402 only)

Main Preventive Maintenance Task Section #2-2 Mechanical vacuum dry
pumps (option)  — 1A
O Check the oil fevel gauge of the pump motor. The kevel may be kower than the kewer limit
during operation, which is normal. Stop the pump and wait until the level becomes
stable, then check the level, If the oit level is lower than minimum level line, there is 3

possibility of oit leakage fram the pump motor gear box, and it is recommended to
replace the entire NeoDry 36 pump.

O Check the ballast vatve is set to the open position

0 Replace the pump every 4 years. Note: You must complete the EHS form when
returning the pump.

Main Preventive Maintenance Task Section #3 Cooling water system

& Drain cooling fluid

E} nemove, clean, and reinstali metal mesh fiter of Chiller or heai exchanqer.
(3 Remgve, clean, and reinsta!l metal mesh filier on back of ICPMS instrument
A Refill Agilent Cool Clear Palyclear Plus coalant.

@ Clean the Air lilter (water, compressed air or vacuum) and the condenser (compressed
aif or vacuum)

&l Perform factory reset of chiller and reset temnperzsture selpoint to 20C.

DUOFI06

Agilent
lemt
CI%SSLab Instrument Praventive Maintenance Checklist
fanmugam Qe
Main P Maint: Task Section #8-1 Auto Sampler SPS 4

I3 Cleanthe spill tray, rack location mat, end frames and chassis with 8 damp soft cloth
and diluted mild detergerit

[@ Clean the auto ssmpler cover panels with domestic window cleaner

B Check the X-axis and Z-axls drive befts fércracis. splits, damaged teeth, excessive
fraying, color changes or degradation from fumes

A Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning,
o edge or "

@ Pump Tubing Replacernent: Replace peristaltic pump tubing. Replece all tubing that
goes from the rinse station 10 the pump and from the pump to the waste/rinse botties

Zf QC Testing: Using custormer’s racks and the Agilent software (SPS4 Calibration Wizerd)
move the sample probe to the 4 outermost comers and ensure that the probe is
centered In the vial.

{2 Fnal ion: Check that all are tight,

Main Preventive Maintenance Task Section #8-2 Auto Sampler 1-AS — L[ #
O Clean external surfaces of the Autosampler, this will protect the service technician from
potential chemnica! bums

[ Pump Tubing Replacement: Replace peristeltic pump tubing. Replace all tubing that
goes from the rinse station {o the pump and from the pump 1o the waste/rinse bottles.

I QC Testing: Using s tray and move th le probe to the sample vial 1
{1001), wash vial and rinse post and ensure that the probe is centerad in the vial,

Revnsion 19.1ssued March 10 2022
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Preventive Mair \ce Checklist

Main Preventive Maintenance Task Section #8-3 Auto Sampler ASX500 ~ wla

0 clean extemal surfaces of the Autosampler, this will protect the service technician from
potentlal chemical bums.

L2 mspeot the Z-axis PEEK drive cable for kinks or slight bends. Pawer off the autosampler
and manuslly move the 2-drive up and down using the rotor on the rear of the
Instrument. Inspect the Z-axis drive cable for kinks or sfight bends. if the movement is
rough and hard ta move, recommend that customer replace Z-axis drive cable (P/N
63286-80331) ar Z-axis drive assembly (P/N G3286-80380). If customer has pant readily
available, replace during PM.

2 Pump Tubing Replacement

Replace peristaltic pump tubing. Replace all tubing that goes from the rinse station to the
purnp and from the pump to the wasle/rinse bottles

0 aC Testing

Using customer’s racks and the Agilent MassHunter software move the sample probe to the 4
outermost comers and ensure {hat the probe s centered in the vial

{2 Final Inspection Check that all companents are tight

Main Preventive Maintenance Task Section #9 1SIS3

[ Replace ISIS valve seal {P/N G8411-67111)
[A Replace piston pump seal (P/N GB411-67115).
12 actest

Verify the function of valve and syringe pump. Make sure that there |s no ieak from the valve
and pump tubing connections.

Revision 1.9, Issucd March, 102022

Oocument pos: number D0007206
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O Check this box if you have run a performance report to record the mater readings.
Print out the report and attach it to this checldist, Instead of completing the teble in
HNagas Mode.

- Agilent

| Messwement Standbymode | AmalysisMode | Analysis Mode Analysis Mode
NoGas Mode HeBas @ 4m/min | H2 Gas @ 4mi/min

F/BR Press boixe® ol lezxtetes|  tbaxw® g LAxip® pa
[agerprss | 549K16° Pa| S5XIT M| fao xi” Po| 146 X0 ea|

TMP Current (8o | o/ & oot A 1007/ A

Water flow RF/WGAF T [o L [

Water Temperture

Inst Ternp | 223 @

intemal Temp | #s = “t

Mebuhzey Gas (BP) | kP8

1AL D Gas 2 Lmin

Nebuiizer Gas LUmin

ArGas Tank Press | [

PissmaGas Lamn

A Gas Limin
| Forwarg Power Walts

Reflected Power walts

Plesma Freq, MHz

S/_CTmpemwe w C

.UP Els_'nlnk Press O [ - kP2 bl Pa
| Cptional Gas O Y

© Do no fillin the shaded cells in the table There are no measunements for these combinatians.

- Agilent

Cf6Lab
rossk.a Instrument Preventive Maintenance Checklist
From Laig o Oucoma

Restore Instrument

K Perform the system post check.
Perform quedrupale matching.
A Perfom octopole matehing.

A Verify good gas control function by changing the flow and observing the meter readings,
perform jc oftset adj forthe Ar AMFC.

= Verffy in Tune (using the customer’s last lune) that changes in lens voltage result in the
expected sensitivity change.

d Perform an Autetune in all available tune modes. Print the Autotune repart and attach it
to this checkdist.

2 Record the EM and discriminator Voltages In the results table.

@ Run 10-minute stability test with tune solution, Check the resuft of RSD is below 4%,
Print & report and attach it to this checklist.

J& Checkthei W status and record th in the status table.
H ifisis3is available, run 2-point calibration with 1SIS3 configuration.

Guidance
ifthe PM service is performed prior t0 3 qualification service, then use the qualification
dure s 8 guide for setup and checkout.
Service Review
EI Attech availeble ( of all tests to this o
2 Record the Preventive Maintenance serviee activity in the customer's records/logbook
and update/ maintenance counters L

I Affix the PM sticker to the system or instrument logbook based on the customer's
request.

a Complete the Service Engincer Comments section If there are additional comments.
A Review this service, parts replaced, and test results obtained with the customer.

Reemon 18, Issved March30 2002
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7700/7800/7850/7900 ICP-MS Test Results Table
Test
Discriminator Voltage
‘nslag HY Valage
Pulse Hv Volhage

7700/7800/7850/7900 ICP-MS Parts List Table 1

Pant Description PertNumber | Product/Model # | Quantity T
| = where used .
|At|zi-su:kv:!‘:em 7800785/ 7900 ,
. [ |

. . T700/7800/7850¢ 750D

AVF Pitinum *376064004 el i

i 600/7880/7900

il element for MS30+ N i phe l
| Replacement cartridge for DSC0Z mst fiter | 04093421002 | T7D0/7BOD ICP-MS -

1 Mict Filie Kit for EZM1€ 31621056 | 7700/TBODICAMS ~

Gréphite Geskes for Sample Cone (3%) Gumsron | TOOTERTISOTI0 1

5 TTTeeTESN IS | il

Octopole Assembly GI260-67045 i \CPMS A

Gas Clean Fiter Cardier Gas cPITers w’"x’;‘:‘“m Py

Oren Tubing (8/G o drainbole 3meter) | 6228040077 | T o o 1

Agilent Cool Cleat caotnt fiuid 2gal/pk £700.0037 smrgg:;‘z:gw -

77/78/88 Easy-fit »-lens sasembly G3280-67200 7300/7800/7850

7960 singie-ptce xdenz assembiy GBAO0-67100 7900 i

i v sP5a |
:i;‘sesdulm 10 ringe staton 2.5mnd x GRAIDE01Z3 S 1

PV waste tubing.8mm o x Smm id, 2m 6841080122 5PS4 1
Ringe / Drai tubing 6328680117 ASX500

Tubing / conrectian kit for drain 6328580118 ASX-500

Penstaltic pump tubing set B3160-65326 |-AS =

Drvin tubing ta mse baltie and drain boitle G3163-65328 aS

Rotar seal for Valve (15I53) GB41167111 15153

Piston pump Seal seplacement kil 581167115 15183

. i LIRS TR

- Agilent
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Instrument Preventive Maintenaiice Checklist

7700/7800/7850/7900 ICP-MS Parts List Table 2
Additionat parts that may be required that are orderable through the expensed parts system.

Part Description Part Numnber Product/Mode! # where used
ICP-MS checkout soluti 7185-5850 7700/7800/7850/7900
Peristaltic cump tape (30m roll) 150430030 7700/7800/7850/7900
Pollshing Papier Kit [#400/#1200, 5 sheets each]  151833-66404 7700/7800/7850/7200
Cotton Swabs, ultra-fine conical bud shape atboth  9300-2674 7700/7800/7850/7900
ends (100/pk;

Alumina Powder ESO-ONI 7700/7800/7850/7900
Lint free Cloth 5980-60051 7700/7800/7850/7900
Citranox |s188-5859 7700/7800/7850/7900

Revison 19, {gsusd Matcls 102022
Dovument v ouiber DXGOT206
ot Rumber GBAO-G7E
 Agiens Trchaoomics. fnc: 2072
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Tune Report
Opacaior Neche Supsloven Mak
TR00.b
Acy. Dale-Tios 18-Apr22 16.STAS
Report Comment PM 422
Iwrmnant Nems: GRAOMA JPISATI 168

-3~ Agilent

Ms Rt Cok RSO Badground
g Jroo0 1 [asn aam
B b0 [eeioe 2560|2600
208 83000 0441 4500 4,300
Sampling Period feec] 2311
Inegeation Time fsec) 01
utSaDoitty Charged Ratlo
Onide 1561140 1723 %
DoublyClmrged 701 HD 4.363%
Resclusontios
i Mess ™ Peaktoin  [Ads W% [Wolow
d 1316661 1% Jom o
| s [sosasos o35 jost  [ovi7
i 2 [sesan7 2800 foss
1 | | integraion Time [sec] (%}
i AcqusitonTimalsee] 2224
¥ s Unesr
Tune Pacarnetern
Plesra Pacarwters
Plosmo Mode - Habsizer Gas. 050 LR Dikwion Gas 0.30Umin
RF Powsr 1850 W Option Gas: - Aucimery G 050U
RF Matching 1y Nebulzer Funp 01018 Plesme Gas 15.0timin
Saencie Dopthy 100mm 8 Tomp 2%c
Lo Parswers
Barsc 1 ooV Omaga Lans 22v Deflect 1ozv
Exnact2 650V Cal Ertrance v Pime Bis £ 1Y
Omega Blas v ConEskt sov
Coll Perematers
Use Ga [ a9 Gas Fiow - Energy Discrimination 50V
He Flow 0.0 mbiin O Blas 2ov

18-Apr-22 4:57 PM

CrossLab

Service Engineer Comments (optional)

- Vowwm powp vepae btrween  pw by M ok
ok vocoow obler vemt.

PR R h

ki 38 " AL~ Apv-%en

| -

Service Completion

Service: frequest umber Ble \pieted
Agrlent signature E'“ﬁ'\ (\qv Customer signature

Total number of pages in this document

- Agilent
Tune Report
H2 Flow OO Ocr RF oy
QF Petarweiery.
Maca Gain 2 Ax3Galn 0sses P Bl 2av
Mow Offszt 125 s Oftont 008
[ e ]
Torch
TorehH 0.0mn TothV Oimm
EM
Dlacriénator 8V Arakog HY 208V Puisa WV 1661
L]
Svnitvry
N AV I':"* g Gamd RS bedomnd
ad 5000 4342 ad 2300
- 0 W [s213 |a087  |aaon
e g o
e T T [ e (o faas Jwesw
Berphng Period [sec] 031
— g Tl 0.1
Cdde/Donly Cluioged Relln.
onica 1501140 148 %
DoublyChaged 704140 2183%
Tira Paramanes
Flaasn Porsrsters
Plesma Mede - Hebulzes Ges 100 LM Makoup Gen 0.20 Lmén
RF Power "W Option cas - Asciary Gea 080 Uinin
RF Matching 130V NetulzerPump  Q10ma Piasme Gos 15.0 Ui
‘Sampia Deph 10.0mn S Tormp 2c
Lens Pacansiars:
[ ooy Ormega Lans 06V Detact nav
Earnce2 280y Call Ertrunco £ Plkc Blas. 00y
Omege Bias BV (21 sov
CalParamaiacs
Uss Ges: Yar ¥ Gy Fiow - Energy Discririnetion 35V
He Flow 25 mUmin OctP Blac 20y
2 Fiow 00mLimn QP RF 0V
0P Parsrstars
Mazs Gain 128 Auds Gain oss8s CP Bias “45v
Maes Ofieat 125 A Otset 08
Hemduure Setincs
Torch
TorchH 0o mm Toch v o1me
208 1880022 457 PN



Metrological Center

S SC!I ECO Services Company Limited
A o 33/2 Moo 3, T.Banpa, A Kaengkhoi i
Tune Repart e oo uah p; engkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5109
& Websile : www.scieco.co.th E-Mail : calibrate@scg.co.th
Discriminator agmv Ansiog HY 24307 Pulzt Hv 1561v . S — = — o
Certificate No. T220730 Page 1ol
Certificate of Calibration
Equipment i HEATING BLOCK
Manufacturer : Environmental Express
Maodel : SC196 REVIEW BY
Serfal No. : 6974CECW3285 aperovED Y . 208
b,
Customer Code  : BKK_EL00S4 verron owe Telt
ID No. : TS306A3
Customer ¢ ALS Laboratory Group (Thailand) Co,,Ltd,
104 Phatthsnekan 40, Phatthanakan Rd., Khwaeng Phrtthanakan,
Khet Suan Luang, Bangkok 10250
Cust Locati : Acid Digestion Lab
Date of Receipt : 30 March 2022
Calibrated By : \Vat?harapon Sangtong (Technician )
Approved By H /8ujjuar Naknakred (Site Callbration Manager )
Date of Issue s JIAPR M
The uncertainties are for a confidence probability of approximately 95%.
This Carttffcats is issued In with the of it granted by the Thal Laboratory Accreditati
2473 BAX-Z2 457 P Scheme which has assessed the measursmant capabliity of the taboratory and its {receability to rlcolgynlnd nalnn:a':
standards and to the units of measurement roalized at the comesponding nations! standard laboratory. This certificate may
not be reproduced olher than in full except with the prior writtan spproval of the Metrological Centar.
. FM-112 169:30-03-57
Metrological Center Metrological Center
@ l S C G SCt ECO Services Company Limited @l s C G SCI ECO Services Company Limited
o SerB 332 Moo 3, T-Banpa, AKaengkhol, Saraburi 18110 Sronsmsminmas 932 Moo 3, 7.8anpa, A Kaengkhol, Saraburi 18110
Telephone : +66 2 586 5782-4 Fax : +B66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.s¢iaco.co.th E-Mall : calibrate@scg.co.th Website : www,scieco.co.th E-Mail : calibrate@scg.co.th
T Page 201 6 Certificato No.  T220730 Page 3 of 6
Calibration Report Calibration Report
Equipment : HEATING BLOCK
Date of Calibration o 7 Aprit2022

Temperatare : 218231 °C
Line Voltage : 221.6-2263 V
Relatlve Humidity : 55~ 65 %RH

Environment

1. This equipment was calibrated by insert nino standard thesmocouples type T into its chamber , the other one
stondard thermocouples type T use for mmbient . The ealibration was denc in seconling
10 WI-T20.

All data show betow were final values and the initial data from customer request . The temperature scale used
wes based on TS - 90,
2. Reference Standand Instument :

Instrument Made! Instrument No. Cenificate No. Due Date
TC TYPET TN22I-TN230 T210008 08 June 2022
T TYPET TN231-TN240 T210008 08 Junc 2022
DATALOGGER  34970A TI49 T210008 08 Junc 2022

3. This cenifical is traceable 1o
National Institute of Metrology { Thailand ) throngh Merrological Center { NSC-TISITIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :

Time Coustamt 2 Hour _ 25 Minwc A_95__°C
FrestiAir Damper [_JOpen [ |Min  [] Mediom  [_] Max
Close
{X]Nat Available
3. Adjustment
() withowt adjustment ( X ) afier adjusiment

Appraved By..

FM-L13 1I0R30-05-57

FM-L13 108/30-05-57



Metrological Center
@‘ | S C G SCt ECO Services Company Limited
¥ s Nl 3312 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110
Telephone : +66 2 58657924  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Matlt : calibrate@scg.co.th

Certificate No. TZ_IMJB Page 4ol 6

ration Report

Meosurement Rosults

Cxlibration Pelct Average Standard Reading at cach position ('C)
R Hokl-Hoké| TN TNz | Thazs | T2z | Tmaas | TN2e
CALPOINT | Ma Be | e | sos | sz | s | e
v “in 001 026 931 9156 4 571
Avetage 3.3 93.54 DA.76 3.9 M09 9193
[ Ri Tok?-lole12] TN227 | TRas | TNi1s | TNB0 | TNz | Th23:z
ax 9159 wn 1 455 w1 5m_|
Mia 9405 .25 Ok 9347 9426 9444
Avenge 9432 M52 9436 26 9434 M2
W3 Huleld-Hokel8| TN233 | TN234 | TNDS | TN13s | TNm7 | TNng
Max 503 9454 94.7% .84 8506 973
Min A 9398 54.20 54,25 449 94.18
Averuge 474 .25 9409 55 .,78 AS
R4 Nolel3-Hol2d| TN TN240 TN221 TM222 TN22} ‘TN2124
Vias s [ 9513 5583 5.1 96.10
Min M3 9426 9551 95.63 3551 93.85
Avenage B84.61 $4.5% 95.62 95.73 95.62 9587
RS Hole25-1loled0] TN2z5 | TNz | TN2z7 | TNms | TNazs | TN230
Max 88,23 96.39 0h3T L2 $619 96.04
M 9601 96,10 96,02 96 20 9589 8.2
Aveiags 9613 $6.24 96.20 9637 96.04 9538
[ R6 Holi3l-Holeds] TN231 | TN232 | TNZ3a | Tnzs4 | TNzs | Tnaas
Max 9644 96.57 97.03 Jeds 96.33 ¥5.76
Min 96.53 96.65 9671 54,08 95 5% 95,43
awome | vest 5581 647 %628 5615 9560
[ R Beksr-boledz] TN27 | TN2B | TN239 | TNM0 | TNz | TN
Max 9 46 95,15 96.19 96.06 96 95 97.09
Min 6.3 IS8 495.15 95.72 96 64 615
avengs | 9530 9599 %0 ) wa %93
[ RS Holefd-HoledS| TN23 | TNIM | TNz25 | TN226 | TNz | TN
Max 9691 ¥6.5¢ 9613 9%6.19 9634 96.19
Min %635 9521 9540 9347 56.03 9558
Average 96.73 9640 §3.96 960} .13 96,03
Approved By, -

FM.L13 105:30-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +86 2 588 5792-4 Fax : +66 2 586 5109
Waebsite : www.scieco.co.th E-Mail : calibrate@scg.co.th

@IscG.

‘Cxusi- e oo

Certificate No. T210730 Page 5 of 6

Calibration Report

Metrological Center

@ s SCI ECO Services Company Limited
! - N 33/2 Moc 3, T.Banpa, AKaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Cerilficate No.  T220730 Page Sof 6

Calibration Report

Measurement Results
Calibration Palnt Aversge Standard Reading af each position {'C)
RI Holel-Holc6| TN221 | TNzaz | TN23 | Trzas | TN | TR2%
CAL POINT Max, 10447 10465 10479 10531 tosa7 10546
s Sin 10415 127 10143 10458 105.14 10520
Avenage 10431 10446 104.62 108 15 10531 10533
[ R2 Hole7-Holel2| TNz27 | TN22h | TN229 | TN230 | TN231 | TN232
M 10355 10573 105.65 1058 st | 0edn
Min 10528 10343 10533 105.32 [
Avemze | 10542 10558 105.50 10561 losaz | lesss
i RI Holel>-HolT8] TNZ33 | TNIW | TN235 | TN236 | TN2)7 | TNns
Max 106 14 10506 10541 106.05 10551 10587
Min 105,88 10581 10535 105,10 10553 105,56
Averige | 10600 1054 105.68 10592 10567 105,75
R4 lokis-Holezd| TN23® | TNz40 | TN2zl | TN222 | TN33 | TNz
Mar 10585 10560 1084 10431 10128 0.7
Min 10561 10837 1047 10435 104,12 10461
Averge | 10578 10545 104.35 10443 10430 | 1469
[ RS Fale2s-Hole30] TN225 | TR226 | TN227 | TNas | T2 | Tm2se
Mat 10134 16493 10497 105.04 10458 10469
Min 10477 104.75 104.76 104,90 10451 104,49
Aveoge | 1DLES 10484 10456 10499 10160 10459
L RS Noled-Mote36] TNzat | T2z | T2z | tvma | TN2s | T
Man, 10544 10545 105.61 101,50 0484 | Ioiar
Min 10527 10537 | 10544 10476 loa66 | 10425
araye | 10336 10536 103,53 10486 10475 1033
R7 Hole37-Holed2| TN237 | TN238 | TN239 | TNMO | TNa2t | TNa2
Max 10517 1030 10459 10431 103.22 10533
Min 105.00 10453 10441 10435 10504 10537
B Aveage | 10308 1062 10430 16343 105.13 105.45
RS Holed3-Holed8| TN223 | TN224 | TN225 | TN226 | TN27 | Thans
M= 105.61 10545 105.10 10477 10457 10502
Min 105.44 10524 10492 19460 16470 10485
Avege | 10553 10537 10501 10465 10479 10451

Approved By, T

FM-LI3 104300557

PENTA CALIBRATION CG., LTD.

65/124 The Conwiget 33 Village Kanchanaphtsek Road

C“YPENTA et i

h CALIBRATION Tel: 485 (0) 2069-9773
www.penti

scal.com

Certificate of Calibration

Reprasent o Certificata of Calibration PTC/D7/22071

Measurement Resalts:
HEATING BLOCK. Temprrature Hatribotion
Reading (*C')
setting (C) Stability (4°C) Uncertainty (£'C)
Min, Max Aversge
il 100.0, 100.4 0.1 038 B3
w0 1050, 1084 105.1 o2 21

* The quotcd wiieerisieyy exelude * uniformity ~

T i pply only the i ihem,
The: rewult oF 1633 3 Found aczuraie = shown an dale am! place of test only.
The repantis expandod uncenaineg i based on » standard wicertainly muluplicd by 8 coverage Factor b which for a t-dizuibution, peoviding

4 level f confidence of sppromimately 95 % .

Approved By.

Certificate No.: PTCH07/22071 Page: tof 2
Equipment: Digital Balance Condition' Normal o e g s
Manufacturer: Sartorus Serial No: 36207042
Modet: MSEZ24-100-DU 1D No: BKK_ENODDZ
Type of Balance: Singhi: interval
Custamer: ALS Labaratory Group (Thailand) Co.,Lid.
104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakam, Khet Suan Luang, Bangkok 10250.
Condition: I 215°C + 07°C = ENRT.Y
Humdity G18%AH & 47 meH |FEVEWBY —umrmen
Air desdy 119 gim’ APPROVED BY . XJ_ -
chrat i = ; y 52,191
Cefibeation Placs: ALS Laboratory Group (Thaiand) Go. Lid. £XT CAL. DATE _{%5LJ )

The Method used:

104 Phatthanakarn 40 PY m Rd.
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,

In house method. PTC-WI-07, base on Euramel og. 18

Traceability: This certificate is raceable 10 ke SI Units through Thai Calibration Serice Co. ltd.
. NSC-ONSC Accreditation No.- Galibration 0189

Date Received: February 28, 2022

Calibration Date: February 25, 2022

Issued Date: March 01, 2022 E :

Calibration By: Mr Rungroje Metaku! i

pdeadal e’
{ Mr.Krangsak Kalasri }

Approved By : ‘@’ '+‘

( Mr. Keatiisak Kerdio )

Reviewed by Laborstary Manager

The Ceclialy & 47ued The UnPs Bf MAPEIrEmEnL ACCOrANG 1 the Intermaonal Sy siam of Unkr (S0, It pravidns tracesbiey of

R BWIrATTENT 10 VRSO G Fainal SRR 01 G1he” (SLaIAED RRLONS! SIANCH:Y Btxu elones.

ThA massureman uncertenly sated & he wivh andaid unceclmnty mulioked by

the coverage taciar (+-2) ¢ provictt & kst of confidenca af s 5 wh the Guets i

Expaaseon of Uncertanty i Massurament (SUM). The oflect (hal e raauns relete onty 19 the kems caktreted.
This Ealibration CAMNEBtR BN NG1 De refyndkar eeesl m full oy, wleuT wiklen spsrovel fiom penta tadbralen o . D

FM-LI3 10%:30-05-57 PICA 0T D Fela 300



PENTA CALIBRATION CO., LTD,

88/124 The Connect 33 Village Kanchmnaphizek Road

Y PENTA

Dakmal Prawat Bangkek 10250
h h CALIBRATION Yel: +88 (0) 2069-6773
Www.pentACAlcom
Hepresent lo Cedificate of Calbration FTCA7I22071
Certiticate Na.:  PTCAT/22071 Pags: 20f 2
Measurement Results:
Without Adjustment :

Function Calibration: Non Adjustment
Eccentric Emor: Weight to be 1/3,172 or ol Maximum capacity

Eccentricity bast 100 {9)
Position {g)
1 2 ] 3 ] 4 5
00000 | 010002 | -0.0001 | 0.000t | -0.0001
Maximum deviation: 0.0002

Repeatability Test : Weight to be 1/2 5 L, < Maximum capacity
Datsrmination of the standard daviation of weighing balance., Readability 00001 (g}

[ Nominal lest valve (@) | Slandad Deviation |
| 200 | 0.00005
Error of Indicatlon < from nominal value.. Readabliity 00001 ()
Nominal Valua | Convenficnat Mass Indication Corraction of Balance GF@W T k_ 1
(o) (g} (@ ® (g}
[ 0.00000 0.0000 om0 | 0006 252
o1 ‘010000 “0000 '_uooon» 0.00017 220
05 0.50000 0.5000 6.009; n.qdkns 228 |
4 1.00001 1.0000 0.0000 0.00016 2m
) 200001 2.0000 00090 0.00016 228
5 | soo001 _ 50000

0.00016 228

10 10.00002 o B
20 2000002 oo
50 . s000001 | -
100 wo.00002 | B .
120 | 12000004 120.0000 0.0000
150 150.00003 150.0000 00000
200 200.00003 199.9998 0.0001
Note: Weight of adjust - ()]
The End of Certificate

PIE ARG/ P e T

Metrological Center
S§CI ECO Services Company Limited

QIscG

33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. o
Certificate No. T212123 Page2 of 3
Calibration Report
Equipment : Chamber { Incubstor )
Date of Calibration + 45 October 2021
Ervironment : Temperature : 23.8-24.9 °C

Line Voliage : 227.5-231.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration ¢
1. This equip was cali by insert nine resi detectors into its chamber , the other one
sesistance thermometer detector use for amnbient . The calibration was dong in i
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).
All data show below were final values and the initial datx from customer request . The temperature scale used

‘was bazed on ITS - 90 .
2. Reference Standard [nstrument :
Instrument Model Instrument Nao, Centificate No. Due Dite
RTD 100 ohin 29<{CH1-10} T210118 2 February 2022
DATA LOGGER  34970A T47 T210118 2 February 2022

3. This certificate is traceable to @
Natiana! Institute of Metrology { Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour _ 20 Minute At_ 20 °C
Fresh Air Damper [ JOpen  [JMin [ Medium [ Max
Close
{X]Not available

5. Adjustment :

{ ) without adjusiment ( X ) sfler adjustment

FM-L13 117150563

Metrological Center
SCI ECO Services Company Limited

@ } SCG 332 Moo 3. T.Banpa, A-Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3086 Fax : +66 3627 3100 Nod-TISEHS Yewdd
Bangkok Tel: +668 9205 6851 , +669 8247 2360 Eadvien b

‘Webstte : www.scieco.coth E-Mait : calibrale@scg.co.th

Certificnte No. T212123 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Incubator)

Manufaeturer : SHEL LAB -
Model ; 2020-2E ; R
Serial No. : 802899

Customer Code : BKK_EN000S st =
ID No. : T7499A0

Customer + ALS Laboratory Group (Thailand) Co.,Lid.

104 Phi 40, Phattl kan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemisiry Lab2

Date of Receipt : 1 October 2021

Calibrafed By : Sujjar Naknakred (Site Calibration Manager )

Approved By & ' /Boonchai Suriyaweng (Site Calibration Manager)
Date of Issue H. s m

The uncertainties are for a confidence probability of approximately 95%.

This Certificate Is tssusd in with the of granted by the Thal Laboratory Accreditation
Scheme which has assessed the measuremant capability of the laboratory and iis tracesbility to recognized national
standards and to the units of reglized ai the nationat standard laborafory. This certificate may

ned be repreduced other than in full except with the prior written approval of the Metrological Center.

FM-LH 117/01-02-64

Metrological Center
SCJ ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

@/SCG

Certificate Na. T212123 Page 3 of 3

Calibration Report

8 i o
il
l |
s ol *—1—Chamber Edga
30y
H el

Remark :
Imemal Dimensions of Chamber : W (Widih) = 70 ém. , H (Helght) = 130 cm. and D (Depth) = 55 em.
Size of Installed Standard sensor number 29-UH1 (o mmber 29-CHB : m=5cm. b=5cm.and c=§cm,
Size of Installed Standard sensar number 29-CHS : Wi2 =70 emJ2 , B2 = 130 emJ/2 and D2 = S4cm2
Results

Average Standard Resding ot each position (°C')

Callbration Point | 29-CHI| 19-CH2 [ 29-CH3| 29-CH4 | 20-Cn8 | 29-Chis | 1-om7 | 28-CaB | 29-Ci9

20 20,04 | 2006 | 20.i9 | 19.86 15.68 | 20.08 20.12 19.80 | 2007

5 2499 | 25.06 | 25.18 | 24.69 2474 | 2502 2516 2480 | 25.10

Chamber ( ineubatar } Temperatore Distribudon
. Reading {°C ) . Covernge
Seting (T} Stabillty £'C) | Uniformity (C) | Uncertalnty ¢°C)
Min, Maz Average Factor k

200 - 200 005 1.01 038 200
250 250 007 0.96 0.38 200

* The quoted uncertainty exelode “unlformity”

The calibration resalt epaly enly the sbove calibratod item.

Tie resilt oF test was Found acoursns s shown on date snd ploce of test only.

The ceported expanied uncertainty is based on @ andard uncestsioty multiplicd by s coverage factor & which fora t-distribution, providing

2 level of confidence of approximatcly 55 % .
—ﬁw‘v V] '
A By. 7

FM-LIS NEIS-0563




5444 PATTANAKARN ROAD $01 14, SUA!
T 027X TANY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES % EGUIPMENT CALIRRATION AND TESTING SERVICES %72 Ss-s

"
&

T
. SRAK L ER T
a5 A
SUANLUARG BANGRAK 161250 M4
oS CALIBRATION s0ea

Cart. No.: 21TM218¢
Page.: fof 3

Certificate of Calibration

Equipment :
Manufacturer :
Mode) ;

Serial No..:

ID No. :

Submitted by :

Location :

Receivad Order :
Calibration Date :
Ambient Temparature :
Ralative Humidily :

Calibrated by :

Approvad by :

{ )Pomtippa Temeyakul
{7 )Malee Butkruea

Hot Air Oven ¥ ————T-
) | reviewsy k

Memrmel

AerRoVED &Y el N
UFE 500 ! o

. 01l obl1Y,
G511.1574 LT CM‘ DATE. . d
BKK_ENOOOT

ALS Laboratery Group (Thailand) Co. Lid.
104 Phatthanekan 40, Phaithanakan Rd.,
Khwaeng Phatihanakan, Khat Suan Luang,
Bangkok 10250 Thaitand

Oven Room

1 December 2021
1 December 2021
(26210)°C
(50:30)%

Krit Ruttanaprapachai

Sl

Approved Signatory

{ ) Suwil Imjai
Issuc Date : 7 Decamber 2021
The U are forn of app: Iy Y5%
This LeAa s oay m e aradoced vt han i il e wirh the
Agyonut 01 the bl f Covposate Series 4 ¢ Fuuipreem Cafbratnn awi Teating Servives

&

A 0032815

Equipment : Hot Air Oven Cert. No.: 21TM2189°

Condition As-Received : Used ftem Page:30f 3

Reference : 2112-00020C-1

Result of Calibration ;- () Without Adjustment

Function of UUC* : Temperature Source

Frash air sefling : Close

Callbration | YUC* uuc* Temperature Temperature Ovarall Covaraga
Point Betting | Reading stabllity uniformity Varlation Factor
*c) (¢l | ¢y (£°C) c) {("C) | l#C} [
104.0 104.0 104.0 0.059 0.52 0.58 045 2
1210 121.0 121.0 0.11 075 1.2 1.1 2
1750 175.0 175.0 0.18 0.0 1.6 1.1 2
180.0 180.0 180.0 0.3 0.93 16 1.1 2

°cy

Polnt Position
('c) 4 2 3 4 5 8 T 8 9 {ref.)
104.0 104.265 | 104.229 | 104.080 | 103.922 | 104.380 | 104.304 | 104.284 | 103984 | 103.909
1210 120836 | 120.619 | 120.661 | 120524 | 121.162 | 120.855 | 120.703 | 120126 | 120.726
175.0 176.021 | 174.803 | 174.848 | 174.652 | 176.830 | 176.321 | 175411 | 174,440 | 176.222
180.0 179,792 | 179.374 | 179.575 | 170.376 | 180.543 [ 1B0.08Y | 180.174 | 179.217 | 180.014

Average® : The average of 30 valuss in each position.

Temperature stability : One-hall of the greatest

of al any one sensor,

i The of

&l any sensors and the measured

temperalure at the reference location which are observed at the same time or at a2 closa an cbservalion lime &3

possible to ing the pattemn or

Overall Variation : The Differsnce of lhe maximum and minimum

UUC* : Unlt Under Catibration

within the chamber under staady-siate condilions.

Note : Ths reporied uncertainly of measurement was Inciuded stabliity and excluded uniformity .

The reported uncartainty of measurement was basad

on & standard uncantainty mulliplied by a coveraga

factor K. providing a level of confidenca of approximately 85 %.

-000-

il

2 1085617

&

Equipment : Hot Air Oven Cerl. No.: 21TM2189
Conditlon As-Received :  Used Hem Page.: 203
Referenca : 2112-00020C-1
Procedure Usad :-
G lion were using cali p CP-0T02 Yo direct
method with Data which with T# Datector { RTD ) and
Thermocouple Type T.
The temperature scale ussd was based on (TS-80.
Conditlon of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial Ho. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM471 08 Mar 2022
2. This oertificata is vakd only to the item calibrated on date and place of calibretion.
3. This certification is raceable to the International System of Unit.
Resultof Callbration --  (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Cioto during
Finished
{z . Temp. (°C ) 25 25
= REL.Humid. ( %) 51 53
5 b [AC Supply { Vit ) 221 222
" 4 "l Ref. Std. ID No: @
7 T Callbration Point
S / (121,175,180
Posttion:[ (104)°C e
1 19-14RTO-01 | 19-14TG-01
2 | 1814RTD-02 | 18-14TC02
3 18-14
Probe Instaflation Detalls : Dimension of Chamber : 4 is—’ﬁRT;’ﬁ%
a= 50 om = .40 5 | 1e1eRTD-05 |
b= 50 om we s 8 _| 15-14RTD-06
c= G0 cm b= o048 7 | 2114RTD07 |
Capacity = 011 m* 8 18-14RTD-08
0 (ref) | 19-14RTD-08.

Sk,

a 1085618

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 0250
TEL.0-2717-3000 FAX. 0-2719-9484

CertNo.: 22TWi22

Page.: 10f2
Certificate of Testing

Equipment : DO Meter
Manufacturer : st
Model : §000-220v REVIEW BY ...ﬁ{'.’!!!‘w?
Serfal No, : 08101147
IDNo.: BKK_EN0D17 APPROVED BY "
Recalved Date ; 0Mey 22 | werca pare 1
Test Date : 24 May 2022
Refarencs : 2205-0838D5C-8
Submitited by : ALS Laboratory Group (Thailand) Co.,Lid.

104 Phatthanakan 40, Phetthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thalland
L y € : (25z5)C

Humidity (50 £20)%
Test Procedure : In- house method @ CP-CHS

by © que with Azide Method
Tasted by : Warakom Lemgagtrakul
Approvedty Rl

(./) Malsa Butkrusa
{ )Saitnip Meangmai
( }Werakom Lemgagtrakul

Issue Date :

Approved Signatory R

31 May 2022

B 0285244



&

CertNo.: 22TW122
Page.: 2cof 2

Condition of this result of calibration

1. Re!emnw Standard Instruments ;

Thie is le o the Syslem of Unit through the reference standards
inboratory of Industrial Calil Centsr, T (Thailand-Japan).
Instruments Serial No. D No. Certificate No. Dus Date
1) Buretta - 130BU10 210G1388 25 Mar 2023
2) Balance 1126143764 140RC004 25MM430 21 Sep 2022
2. Standard Materal -~
Watarial Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustmant With Alr 100 %
Dissolved Oxygen Probe No.: 16K100408
Titration Method DO Meter
Standard Deviation
{Aride Modification Method) Reading
(mgAL) (mg/L) (mgiL)
8.12 813 0.015

This rapart was cartified only for the instrument we testet.lt is allowable to use for sludy
the system efficlency, The environmental impact control and present to organlzation it may concerned
Intend to use for advertising and refarral purposa is prohibited. This report may not be reproduced
ather in full without written approval of the laboratory

<000~
Wy, .
a 1110482
Equipment : DO Meter with Sensar Carl. No.: 22LM83
Condition As-Receivad :  Used ltem Page.: 20f 2
Reference : 2205-0638DSC-10
Procedure Used :-
C were uslng In-house P CP-OTO1 ling to with
Induatrial Plalinum ('PRT ) into Bath.
“The temperature scale used was based on ITS-80.
Condltion of this result of callbration
1. Reference standard instrument:-
Instrument Mode] Serial No. Cert. No. Due Date
1) Digital Thermometer 1502A 2218 04 Jan 2023
2. This certificate is valid only to the item cafibrated on date and place of calibration.
3. This lion is ble to the Sysiem of Unit,
Result of Calibration ;- (*) Withoul Adjustment
Function ; Temperature measurement.
This instrument was connected with _thermistor sensor , 1D No.: 16K100488
uuc~ Coverage
Error Uncertal
Polnt Dspth Temperature Reading haann Factor
() (mm) cy | {°€) (c) (£C) k
20.00 & 20008 | 2001 0.007 015 200

UUC* : Unit Under Calibration
“The reported uncertainty of measuremant was based on a standard uncertainty muitiplied by a

coverage faclor &, providing a level of confidanca of epproximately 95 %.
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ABRATION, EERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2217-300027  FAN. 0-2719-9484

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

Cort. No.; 22LM83
Page.: 10f2

Certificate of Calibration

Equipment : DO Meter with Sensor

Menufacturer : Ysi

Model : 5000-230V

Serlaf No. : 094 101147

1D No, : BKK_EN0O17

Submitted by : ALS Laboratory Group (Thaliand) Co.,Ltd.
104 Phalthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : TPA Cn Site Calibration Laboratory

Recelvad Order : 20 May 2022

Calibrated Date : 30 May 2022

Amblent Temperature : (26:10)°C

Relative Humidity : {50230)%

AC Line Voltage : (220222)V

Callbrated by : Tawatchai Pama

Approved by : Vs, -

Approved Signatory
( A Pomthippa Tameyakul
(/) Malee Butkruea

( ) Suwit Imjai
Issue Date : 31 May 2022
The inties are for a of 5%
i .,

A 0039957
T — — e B
I \
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Certificate of Calibration |
Nurmber of Pagels) 16i3
Certificata Na. BSCC-UV-307/22
UV
Model UV-1800
Manutacturer Shimadzu
Serial Ro. A11464908533CD
19 No. BKK_ENDD1B
i Dats of celpt 16 September 2022
Data of calibration 16 September 2022
Data of lssue 23 Seplember 2022
Custamer name ALB Leboratory Group (Thalland) Co., L.
Address 104 Sol 40, F Swan Luang, Bangkok
| 10250
Temperature (22.1-23.3) °C {On site)
Humidity (58.8-83.2) %RH (On site)
Equipment conditon  Good Operation
| Calibration Location  Organic Prep
| Procedure  In-ho ethod WIUV-702-01 based on ASTM E275-01
| Traceability ‘Wavelenglh Accuracy is traceabie 10 cartificais No, 85817 and 95818 |
i Photometric Accuracy ks raceable 1o cerlificals No. nsm and 95637 |I
i Stray Light is traceabla to certificate No.
'l The above certificate are traceble to S1 mnmmsnmsaemcw.
{UKAS accrediied clibration laboratory NO. 0859)
Calibrated by MrWaruth Janphung |
{
|
Approved by |
I
| -
| MrKanchitChoothep |
Tachnical bzragar
i The ebove results. m valid oxmwy for m«’:lmd nam(-)u mumon ln 1hig mport / umﬁem ‘
Advertising the repast/ Car the resuits
mapﬂnm app-malevmen L1, ‘
— — — e =}




Tl\lmul"s.l\fidEmmwhhmwﬂm:]nmﬁmnmmlﬂm
Adverting the raport/ Certiicate and publicly of the resuts ane prohibited and aiso shall not be reproducad
‘xcapt in b, without written approval of the Bara Sciantiic Co., Lid.

g Bara Scientific Co., Ltd.
988 U Chu Liang Bukding Floo? Ramas Rosd
bapthy iyl r"‘.ff\\ N
e
Bara Sclontific  www.berascentific.com At Iy
. - [
Certificate of Calibration
Certificate No. BSCC-UV-307/22 Mumber of Page(s) 20f3
Catibration Resutts:
| 1.Wavelength Accuracy
|
VUC (nm) Error (nm) Uncertalnty (+nm}
i 2Photometric Accuracy (UV)
!
: Wavelongth
() uuc{a) Emor (8}
235 00000 0000 |
0.7481 0.0008
27 0.9000 0.0000
0.8647 00015
. 0.0000 0.0000
w2 ogeor__|
= 00000 _ | 0.0000
0.8426 -0.0003
“CNR = Customer not request

L_: — ——

EMUV-208.02 Rav.1 (2301/63)

.
vitn dwila tor Tanameaadind iR
DOUHLE § DIAGROSTICS CO., LTI,

2 1Ay 14 FY I TR ey Hesn ik o, s e T 48, ezl
4 dor Lidmoast 314, Haagas, Sumghol (0203 Tal, 12 7% NEA Jan- (L 7 TS
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Maintenance Plan YEAR :

]’ mym,ums-pocifmou

M
1.Dluent-wash tubing change n
21SE tublng change 4
3.Syringe chedk/change

4.Dispensing chedy/ change

. Waste tubing changz when reokssary

6.Lamp chack/change ]
7.Mixer pocklie/psddic change(not Kunelab20)
B.ISE neadies check/change

9.Pump tubing check/ chance

10.Brakenfwirn out part check fchange
11.Peristaltic pump chack fokeaning/ ubrnication
12 Heating chetk

13.Cooling check

14.Dispenser machanic chedk/adjustment
15.Cuvetie trasisfier mechanic check/adjustment
16. i
17.5amplefreagent registey check/adjustment
18.Dispensing tubing tightness check

19. a0 optics g/

20.Worlstation PC cleaning if necassary

21.Machanic cleaning/tubrication

22 Instrument deanifg Iif necessary

23.Complete anatyzer testing with waterbiank/QC or sampic
24.Test parameters/Adjustment/config. Save to USB key
25.UPS Test )

]

INEEANNEINONSNREREEDENSE T §
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Sorial no: ke

piace: . JALS. A8 e
Sov - b L3

¥

1
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W,
| 2 t Bara Scientific Co., Ltd. K \ﬂ\\/\_]/"-‘a.
I ! 968 U Ghu Liang Buliing Floor? Remad Road
Stom Bangrak Banglok Thatsrd 10500 oy
e Tol: 028324300 Fax: 0263754987 Ry
| Pemfcionte weeemon oo
. . L}
Certificate of Calibration '
Cartificats No. BSCCUV30T2 Nomber of Pegsis) 3003
Cafibretion Resuits:
3.Photometric Accuracy (Visible)
Wavslength Certifiod
| .. 0.0000 *
| 1
a0
| 4400
Il
|
| 4850
(
5481
| 500.0
850
| 10081 o5 | oagoe 20043 I
“CNR = Customer o request |
4. Stray Light* |
Standard Unit Under CalibratiorUUC)
cut-olf wavelanght (nm) mmm |
| 200.8620.11nm 0.9505 20220
i msuwmmmmumm1wrnsmmmm-mmzw
[ “Biray Light not NSC-ONSC Accredited.
iy y
“~End of Certificate™
m.mmm;dmﬁhﬁmukm{s)lsﬂmhlﬁsmpoulufbﬁﬂh
Advertising the repost / Certificate
| ‘excaptin Jul, without written appvcrvel of the Bara Scientific Co., LK,
= — ,
L.

FMUV-706-02 Rev.01 [2301%63)

TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAFAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

A4 PATTANAKARN ROADSQI [, SUAKLUARG, SUANLUANG BANGKOK 10250

TEL.A2FI7-300003  FAX. 02719 9464

Cert.No.: 21CH158%
Page.: 10f 2

Certificate of Calibration

Equipmant : Conductivity Meter

Manufacturer : Mattler Toledo e |

Model : SavenCompact

Serfal No. : B429832167

1D No. : BKK_ENG065

Condition As-Received: Used ftem

Received Date 17 Novamber 2021

Calibration Date : 19 Novamber 2021

Referenca : 2111-0586DSC-6

Submitted by : ALS Laboratory Group (Thailand) Ce.,Ltd.
404 Phalthanakan 40, Phatthanaken Rd.,
Khwasng Phatthanaken, Khat Suan Luang,
Bangkok 10250 Thailand

Amblent Temperaturs : 25 +25) °C

Ralative Humidity : (50 + 15)%

Calibration Procedura: In -house method @
« CP-CHB : based on direcl measurement by

using reference material (RM)

Celibrated by : Walalak Sirithean
Approved by : J
Approved Signatory
(/) Malee Butkruea
{ ) Salthip Meangmai
( ) Warakom Lerngagirail
Issue Data ; 23 November 2021
The Uneertainties are for 2 p ity of approal ly 95% .

Th 5w Gan i A0,

it 1he priae eeifien
appriat o the be of Catibrainsn and 1 estin, Equipmoent Sen e,

A 0007977
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Cert.No.: 21CH1589

Page.: 20f 2
Condition of calibration
1. Reference Stendard Instrument :-
Instrument Serial No. D No. Cerificate No. Due date
1) Thermomaeter 9549224  130RCDO3 211451 15 Apr 2022
This ceriification is traceabls to the International System of Unit maintained at:-
- Traceabie to Natlonal Institute of Metrolagy (Thalland), NIMT
2. Certified Reference Materials -
- Conductivity calibralion solution. Thermo Sdientific {iraceable 1o NIST)
Conductivity Solution Manufecturer LotNo. Exp. date
84 usiom Thermo Sciontific 08102 23 Feb 2022
1413.0 pSfem Themo Scientific 171402 30 Apr 2024
12.880 mSfcm Themo Sclentific 230/01 07 June 2023
- Conlrol G ivil ibration solution by Water bath (25£0.1) ‘c
3. This certificata is valid only lo the item calibrated on date and placo of calibration.
Calibration results
Funetion :
{*) Afer Adjustmentat 1413 pySfem
Conductivity Elactroda Serial No.: 5821270404
Standard Before A After A L Coverage
Conductivily Solution UUC* Reading UUC* Reading of Mesasurement factor
(t) L]
84 pSlom 85.92 pSiem 85.52 pSfom 43 pslem 2,00
1413 pSiem 1419 pS/cm 1413 pSiom 15 uSicm 2,00
12.88 mSfcm 12.82 mSicm 12.70 mSicm 0.14 mSicm 2.00

Remark « UUC* = Unit Under Calibration
- Adjustmant Cell constant = 0.559828 cm

The reported uncedairty of measurement was based on a standard uncertainty mulliplied by a coverage
factor &, a lsvel of of ly 85 %.

-o0o-
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a 1083372
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
JBRATION i
35344 PATTANAKARN ROAD $0) 18, SUANLUANG, SUANLUANG BANGKOK 10250 b NECTBATSINS
TEL.0-2717-3000-27 FAX.0-2719-9484 CALEBAXTION S8

CertNo.: 22CH1222
Page.:  t1of2

Certificate of Calibration

Equipment : pH Meter

Wanufacturer : Maitler Toledo

Modal : Seven Compacl 5220

Serial No. :

IDNo.: BKK_ENDOT2

Condition As-Recelved: Usad ltem

Recolvad Date : 09 Seplember 2022

Callbration Date : 12 Septamber 2022

Referance : 2209-0312D8C-1

Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thaitand
Ambiant Temperature : (25 = 28) °C
Refative Humidity : {60 £ 15)% .
Calitration Procedure : In -house method

- CP-CHS5 by direct measurement with standard
wvoltage calfibrator and direct measurement
with certified reference material (CRM)

Callbrated by : Warakom Lemgagtrakul

Approved by : .
Approved Signatory
(/) Melee Buticuee

{ )Saithip Meangmal

{ }Warekom Lemgagtralkul

Issue Date : 15 September 2022

The Uncer are for of 95%

Approval of the head of Corporate Servicrs 3 : Equipment Calibralics wad Testiag Services.

s AAsanmn
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ARCHEMICA

Certificate of Calibration

1CS-2100: Anion {ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

IC5-210D0 S/N: 15010977
AS-HV S/N: 5450A36659

For

ALS Laboratory Group (Thailand) Co., Ltd.

Operator Sig: Date: jan 12, 2022
{Mr.Thitipong Piromkripuk)

Applications Chemist

Cart. No.:  22CH1222

Page.: 20f2
Condition of this calibration result
1. Reference Siandard Instrument : -
Instrument Serial No. D No. Cert. No. Due Dats
1) Document Process Calibrator 54030049 130RC116 22E2768 24 Aug 2023

This certification is traceable o the Intemnationa! System of Linit mainkained at-
- Traceable to National Instituia of Metrology (Thailand), NIMT
2. Certified Reference Materials = The measurement results ars tracesbie to St through CPA cham Lid.,
ANSI-ASQ Nationa Accreditation Boerd, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 Juns 2024
pH 6._855 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 623323 20 June 2023
3. This certificate is valid enly to the hem calibrated on date and place of cafibration.
Calibration Resulty

Function ; mV Measurement

Porforming standard curve by Fluke at pH {4,7,10)

Nominat Standard Uncertainty of Covers
Unit Under Value Voitage | Actual Reading Mensurement l:clnr“
ut (smv) K
o mv ™Y BN
pH Meter 4,000 177.48 1774 4,000 0.058
SN.; BS20548426 7.000 0.00 00 7.000 0.058
10.000 ~177.48 -177.5 10.000 0.058

Funetion : pH Measurement
Performing thres buffers standard curve by using buffer nominat PH 4,7,10)

Unit Under Standard pH Actual pH |ActuaimV| Uncartainty of Coverage
Calibration Bufier Solution Reading | Resding | pH measurement factor
{mv) i) k
pH Elacirods - 4.008 3959 1538 0.0055 209
|8/N.:PCE-B8-EX 1001 6.885 7017 -13.7 0.0084 2,00
10.008 9.9%6 =1790 0.0078 208

The reported uncertainty of measurement was based on a standard uncertalnty muitiplied by a coverage
factor k, providing & level of confidence of approximately 85 %.
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Metrological Center
@ ’ S CG SCI ECO Servives Company Limitad
b it edterr] 33i2 Moo 3. T.Banpa, A.Kaengkhei, Saraburi 18110
Telephone : +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Cerflficate Ne. T211711 Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit
Manufacturer 1 Environmental Express
Model : AIM 600 Block [ L
Serial No. : 5146000105 '|| KPPROVED BY LI AL |
Customer Code : BKK_ENU141 __'_______ ||
ID No. : T5666A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
C 1 ti : tal Laboratory
Date of Receipt : 30 July 2021
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : _A_ / Boonchai Suriyawong ( Site Calibration Maneger )
Date of Issue ; _DsaGn

The uncertainties are for a confidence probability of approximately 95%.

This Cesiificats is issued in with the ions of pranted by the Thai Laboratory Acereditation
Schems which has assessed the messurement capabliity of the laboralory and #s tracsabiity fo recognized natlonal
standards and to the unfts of measurement realized at the corresponding national standard lahoratory. This certifieate may
not ba reproduced ather than in full except with the prior written approval of the Metrofogical Center.

FM-L 12 [0 3-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@lscG.

Certilicate No. T211711 Page 3 of §

Calibration Report

W@ 00000
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oxTROLY
FRONT
7 Results
Cal.Potat | Seeting | Rendiog | 57D Pesttion of Stardsrs at Block
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o | ‘o | Co | Red
o
Mes®c | ovzes | s | swo | sema | o | mas | sws | s | mmes | e
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subiny £'c] 03 03 '3 a ol [} 02 o &l ]
CatPotnt | Seitimg | Rewtiee | STD. Fosttien of Stardsrda 1t Block
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sax® | w20 | 300 | 320 | m | ams | s | amo | e | asie | ws
minc | 3s2s | s | wer | smsa | aws | swa | sus | e | s | s
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Approved By

FAM-LI316830-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@lscG.

Certificate No, T211711 Page 2 of §

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 4-5 August 2021
Environment : Tempersture : 21.1-21.8 °C

Line Voltage : 221.4-2251 V
Relative Humidity : 55-65 %RH

Condition of this results of callbration :

1. This equipincot wes calibrted by insert four standard thermocauples type S into its chamber , the other one

thermocouple type T use for ambient . The calibration was done in di
o WI-TIO,
2. Referenee Standard lozrument :
Iastrument Mode! Instrumznt No. Certificate No. Due Date
TC Type § M20A1HC1117-CH20) T210011 14 January 2022
DATA LOGGER 34970A TI49 T210011 14 Janvary 2022

w

. This certificats is traceable to :
National Institute of Metrology { Thaifand ) Ihrough Metrologicat Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4, Condition of valibrated item : good
Equipment Description ;
‘Time Constant - Hour 51 Minue AL_ 380 _°C
Fresh Air Damper | JOpen [ Min  [] Medium Max
[JCiose
[XINot Available
5. Adjustment :
{ X ) withow edjustment () efter adjusiment

R L

Approved By.

FB-L13 104°30-05.57

Metrological Center
SC1 £CO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 5B6 5109
Website : www.scieco.co.th E-Mail : calibrate@seg.co.th

@lscc

Certificate No.  T211711 Page 4 of 5

Calibration Report

DIGTTAL
CONTROLS
Measurement Resulls
Cal Point | Setting | Resdim | 5TD. Packion of Starderds = Biack

Aabedt | Heted2 | Bele2s | Hotaze | Hatess | Hetaz | Hatz7 | nskas | ey | Beoe
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swsity 1°c| 0.1 02 (2] a2 @l 6t o1 ol (33 a3
Cal Fotne Seuing | Resting | STD. Peslilon of Sierdards at Bleek
“ o N Holedl | Hule3d | Hukdd | Hole34 [ Huteds | 3nleds | Hoked7 | Holels | Hole3s | Haledh
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M’ IR3 e 33 BT s 2 6 2% 0 M4
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i\m A(\q
Approved By

IM-L13 10830-05-57



Metrological Center

@ S C G SC1 ECO Services Company Limited
=l 3 33/2 Moo 3, T:Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 57924  Fax : +56 2 586 5108
Website : www.scieco.co.th E-Mall : calibrate@scg.co.th

Certificate No. T211751 Page S of §

Calibration Report
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Metrological Center

@ I S SCI ECO Services Company Limited
CG 3342 Moo 3, T Banpa, A Kaengkhoi, Seraburi 18110, Thailand,

Samsburi Tel : +663627 3096 Fax : +663627 3100 S CTIIShTIe 17005
Bangkok Tel; +868 5205 BAS1 , +869 8247 2360 AL TEON G

Website : www.scieco.coth  E-Mail ; calibrate@scg.coth

conTROLS
FRONT
M. Results
Cal. Paint | Setileg Reading ST Posltion of Sisrdnrds st Block
. o Hotel Holpd? | Holedd | Holedd HoledS | Foledé | Hobsd7 | HalodE | Heladd | ReliS0
‘o ‘o | fo | Reoam
Max “C e e 3BLY 3 IELE 3632 wrs 1522 wma 324
Min °C TR 784 .y . 3BLS 340 2 B0 m7 R0
380 N 3
Average °c ki ms ] my L .3 mi k-2 ms m2
ml"' 1] o1 1} ai 0.1 01 L8] [t} 02 0z
T ded of was + 1n'c

The calibration result apply ouly the sbuve calibrated item.

The resultoT tesl was found accarate =5 shown o dafe and place of tesi anly.

The reperted expanded iny is based on a stendnrd rmultiplied by n coverage factor k=2 , providiag

3 level of confidence of approximatcly 95 % .

3 .
" —#M%"l
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FM-L.13108/30.05-57

Metrological Center
@ , SCG SCI ECO Services Company Limited

332 Muo 3, T.Baips, AKawighticl, Sarburi 18110, Thailand. ]
Certificate No. T220139 Page 2 of 3
Calibration Report
Eqilpment : Liquid Bath ( Waiter )
Date of Calibration 1 313anuary 2022
E H : 224239 °C

Line Vuliage : 2214-2254 V)
Retative Humidity : 55- 65 %RH

Condition of this resulls of calibration :
Thi i ibrared by jnseit i ey detectors into its waler bath , the ofher ant
thamocguple type T wie for ambient iemperature measurerivent , The ealibration was done in according
to WI-T36 { bescd on ASTM E715-80 ( Reapproved 2001 )).
All date shonw below were final values and the inifial data trom cuslomet request . The temperature scake uged
weas based on [TS - 90

2. Reference Stamdard Tnstrument :

Inetmmnent Model Tztrameni No_ Certifieme No, Due Dae
RTD 100 OHM M3 (CHI-CHS) T210115 2 February 2022
DATA LOGGER 249704 47 210115 2 Febnary 2022

3. Thia cerfificale is traceable 1o :
Natigna! Instinute of Metwology { Thailand } through Metrelogical Cemtee { NSC-TISE-TIS 17025 CALIBRATION 6244.)
4. Condition of calibrted tiem : good
Equipment Description :
Tise Comstant P Mow - M A1__&0 °C
5. Adjustment
( X) withoul adjustment () siter adjustmem

Approved ByL

FM-L15 117/15-05-63

Certificate No. T220139 Page 1 of 3

Certificate of Calibration

Equipment : Liquid Bath { Water)

Manufacturer : MEMMERT

Model : WNB29 . N

Serial No. : L611.013§ APPROVED Y b
Customer Code  : BKK_EN0148 NEXT CAL DATE el .
1D No. 1 T6455A4

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104F 40, T Rd., Khwaeng P
Khet Suan Luang, Bangkok 10250

Customer Location : ORGANIC PREPARATION LAB

Date of Receipt 26 January 2022

Calibrated By : Wa%charapon Sangtong (Technician )

Approved By H / Sujjar ¢d (Site Catibration Manager)

Date of Issue : m

The are fora probability of app 95%.

This Certificate {s issued In with the ions of granted by the Thai Laboratory Accreditation
Schame which has sssessed the measurement capabllity of the Izboratory and its traceability to recognized mational

standards and 1o the units of realized ai the nationa) standard faboratory. This certificate may
not ba reproduced ather than in full except with the prior ap; tof the a2

FM-L14 117:01-02-64

Metrological Center
@ ’SCG SC| ECO Services Company Limited

3312 Moo 3. T.8Banpa, A Kaengkhol, Sareburt 18110, Thailand.

Certiflonts No. T220139 Page 3of 3

Calibration Report

Side View Tap View STD4 =__om
T Iy s BTD} = G Con i)
T LY | i
L SO Boemimini - T .;, é
l s stoz w | 2
1 sl = o =41 sTos - 32 o

@ i~ 5= Position of Working sundands
-D=Mcdiomlbov: ¥ em is irension;_62_ % __ 41 X_14 (waiet)

~ Werking sandards are locwied a1 28 cm. awny frum each coner and wells.

Mearorement Results:

| A psition (' )
Cabeation Folat | CHel CH1 | CH3 - iy
B L] EX) @ @i @ Her
L3 &7 uR [ unn Hue
5 Yide nu | wm o LR
Liqukd Rath ¢ Water) Temptrature Dinrlbatisn
| Reative(C) Suabilhy Ustformity Uneeriainty Caverage
Sty ('Cy [ = C S . . ] .
o Man | Aversge e'c) ey d'c) Fuctor &
s | wv.a §9 [ s | [ [
ITEETEY o o4z (] [ e
Lm0 | sam 43 oM T (7] | [ n
* Ths quacd st ity raclede "callormity ™ -
hich iy

8 heset of centidence sfapprezimately 5%,

Approved By.. .—l

FM-LIS U18-0560



Metrological Center
SCI ECO Services Company Limited

0; SCG 3372 Moo 3, T.Banpa, A.Kaengkhai, Saraburi 18110, Thailand.

Saraburl Tel: +663627 3096 Fax ; +86 3627 3100 Wi TI9ITI8 17026
Bangkok Tel: +668 9205 6851 , +B69 8247 2360 CALIBRATION 7243
Website : www.scieco.co.th E-Mail : calibrats@scg.co.th
Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment ¢+ Chamber ( Cold Room )
Manufacturer : KOLDTECH
Model : KM320 EVIEWEY .
APPROVED BY ZJ:A.L
Serial No. : TBN-1012061/05
o Next caL oate 2041202,
Customer Code : BKK_EN0167
ID No. : T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phattl kan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Cust Locati : Envix tal Laboratory
Date of Receipt : 27 June 2022
Calibrated By + Sujjar Naknakred ( Site Calibration Manager }
Approved By H /Boonchai Suriyawong (Site Calibration Muanager)
Date of Issue LLEY 2

The uncertainties are for a confidence probability of approximately 95%.

This Cartificate is Issued in with the condltions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capahifity of the laboratory and its traceability to recognizad national
standards and to the units of mezsurement realized at the comesponding nationa! standard laboratory. This certificste may
nol ba raproduced othar Lhan in full excapt with the prior written approval of the Metrologlcal Canter.

FM-L14 17/01-02-64

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T_Banpa, A.Kaengkhoi, Sarabuni 18110, Thailand. Ll

@ISCG

Certificate No. T221644 Page 3 of 4
Calibration Report
15F
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16E 7" SA
C=Centre, F=CentreofFace, Aw=Comer, E=CentreofEdge

1IC = TNl 11F = TNIT1
2A = TNI62 12F = TNI72
3A = TN 13A = TN173
4F = TNI6d 4A = TN174
S5A = TNI6GS 15F = TN175
6A = TNI6E E = TN176
7F = TNI67
8F = TNIGS
9A = TNI16Y
10A = TNITO

Approved By.-

FM-LI5 117/15:05-63

@[s CG Metrological Center
SCI ECO Services Company Limited
3312 Moo 3, T.Banpa, A.Kaengkhoi, Sarsburi 18110, Thailand. !:ﬁ:‘:c\lv?:ﬂgﬁ
Certificate No. T221644 Page2 of 4

Calibration Report

Equipment : Chamber ( Cald Reom )
Date of Calibration : 30 June - 1 July 2022
Environment : Temperature ; 189-23.7 °C

Line Voltage : 222.9-2265 V
Relative Humidity : 55-65 %RH

Condition of this resulty of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into ils chamber |, the other one
standard thermocouples type T use for ambient . The celibration was done in
to WI-T20 ( based on ASTM E145-94 { Reapproved 2001} and AS2853-1986).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,
2, Reference Standard Instrument -

Instrumnent Model Instrument No. Cetificste No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TNi71-TN180 T210009 30 July 2022
DATALOGGER 349704 Ti49 T210009 30 July 2022

3. This certificate is traceable 1o :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good

Equipment Description :
Time Constant 3 Howr_ - Minute At 3 °C
Fresh AirDamper [ ]Open [ JMin [ Mediom [ ] Max
Close
[X]Not Available
5. Adjustment :

{ ) without adjustment ( X ) efier edjustment

Approved Byi__“’é\

FM-L15 11715-05-63

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. TS Yot

@IscG

Certificate No. T221644 Page 4 of 4

Calibration Report

Measurement Results:
Aversge Standard Reading st each position {'C)
|
Calibration Polnt TN161 | TN162 | TN163 | TN164 | TNI6S | TNI6S | TN167 | TN168 | TNIGO| TNIZO
3 271 | 282 | 275 | 289 | 295 | 268 | 3.02 | 296 | 303 | 285
TNI71 | TN172 | TNIT3 | TN17 | TR175 [ TNIT6
297 | 302 | 289 | 304 | 297 | 333
Chamber ( Cold Room ) Temperatare Distribution
Reading (°C) Coverage
Setting (°C) Avernge (C) | Stabltity ') | Uniformity (C)|  Uncertalnty £"C)
Min , Max Aversge Factor k
20 29,40 32 299 1.05 130 1.66 200

¢ The quated wncertsinty exclude ™ uniformity *

The calibrafion result apply onfy the above calibrated ilem.

“The result of 1est was found accurate as shown on daiz wnd place of test enly.

The reported expanded uncectainty is based on a standard uncestainty multiplied by  coverage factor & which for 8 t-distributian, providing
2 level of confidence of approximately 95 % .

FM-L15 T17/15-05-63




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

LIBRATION
ROAD 501 18, SUANLUANG, 1m0 (/Y
HCTLTIBITOE
TEL.0-2717:300027 FAX.0.Z719-9434 CALIRATION $20¢

Cert.No.: 22CG3154

&

Equlpment : Burzite Cert.No.: 22CG3154

Received Date : 28 August 2022 Page.: 20f2

Caondition As-Reoelved :  Used Hem

Calibration Date : 30 August 2022

Reference : 2208-0918DSC-2

Condition of this result of callbration

1. Reference Standard Instruments :

Instruments Model SerislNo.  ID.No. Cerlificate No. Traceabllity Oue date

1) Balance AE2005 NO3878  140RCOD01 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph  THDX-CE 00016540  140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1584502  140ECO10 221181 NIMT 10 Feb 2023

This ceriification is traceable to SI Unit
2. The certificate is valid only Io the liem calibrated on date and place of calibration.
8. True value ks converted to true volume at the standard temperature of 20 °C

Calibration regyit;

Nominal capacity Reading Uncertainty '3
(mL) (mL) (tmL) Factor
50 49,6859 0.010 200

Page.: 1 of 2
Certificate of Calibration
Equipment : Burstie -
reviewsy ... 1k P
Capacity : 50 mL
Serial No. : -
0. No.: BKK_END171
Manufacturer : Witeg
Made in ; Germany
Submitted by : ALS Laboratory Group (Thailend) Co. Ltd.
104 Phatthanakan 40, Fhatthanakan Rd.
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thalland
Amblent Temperature : 20+ 25) °C
Ralativa Humidity : {50 £ 10)%
Barometric Pressurs : 759 mmHg
Calibration Procedure : ASTM E542-01
Catibrated by : Panward Pramklam
— SO
Approved Signatory
{ )Pomthippa Tameyahul
( )Malee Butkruea
[§ 'onpan Paipim
( )Srisuda Khamtha
Issue Date : 31 August 2022
The are for of 5%
i exeept with the prior wrinen
Caibeation aad

A 0044607
Metrological Centar
] S C G SCl ECO Services Company Limited
e A EiTEnALy 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T220630 Page 1T of §
Certificate of Calibration

Equipment : HOT BLOCK

Manufacturer : Environmental Express

Model : B3000- 240

Serial No. : 2017CODW116

Customer Code : BKK_EN0222

1D No. : T6769A4

Customer 1 ALS Laboratory Group (Thailand) Co.,Ltd.

104 ¥ 40, F Rd., Khwacng P

Khet Suan Luang, Bangkek 10250

Custy | i : Wet Ch 'y Lab2

Date of Receipt : 21 March 2022
Calibrated By : Watcharapon Sangtong (Technician)
Approved By H L / Sujjar Ni { Site Calibration Manager )
Date of Issue : _DIAPRIO
The are fora probahility of approxi 95%.

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Laboretory Accreditation
Scheme which has assessed the measurement capabifity of the laboretory and iis Lraceabllily to recognized national
standatds and to the unlls of realized st the nationel etandard This certificate may
ol be reproduced other than in full excapt with the prior written approval of the Metrological Center.

FAM-L32 9:30-05-37

The reported uncertainty of measurement was based on a standard uncertainty muttipfied by a coverage
factor k , providing a leve! of confidence of sppradmately 85 %.

-olo-

PO

a1123908
Metrological Center
S c G SCI ECO Services Company Limited
e e 33/2 Moo 3, T.Banpa, A.Keengkhai, Saraburi 18110
Telephone : +66 2586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : cafibrate@scg.co.th
Certificate No. T120630 Page 2of 5
Calibration Report

Equipment : HOT BLOCK
Date of Calibration 3 21 March 2022
Envirenment : Temperature : 218231 °C

Line Voltage : 221.6-226,3 Y
Relative Humidity : 55- 65 %RH

Candition of this results of calibration :

1. This equipment was calibmied by insest nine standurd thermucouples: type T into its chamber , the bther one
standard theymocouples type T use for ambient Ty ion wag done in occording
to WI-T20.

All duta show below were final values and the initial data from customer nequest . The lemperature scale used
was based on 1T§ - 90,
. Reference Standard Instrument :

™~

Instrumenl Modcl Instrument No. Cetificate No. Due Date
TC TYPET TN51-TNGO T220275 28 February 2023
TC TYPET TN61-TN?O T220275 28 February 2023
DATA LOGCOER  34970A T47 T220275 28 February 2023

w

. This cerlificate is traceable 1o :
National Institute of Metrology { Thaitand } through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4, Condition of calibrated item ; good

Equipment Descriprion :

‘Time Constant 1 Hour __-_ Mimte A1__150_°C

Fresh AicDamper ] Open [ |Min  [_] Medivm  [_] Mux

Close
[X]Not Available
5. Adjustment
() without adjustment (X } aler adjusiment
App d By.

FM-L13 108:30-05-57



Metrological Center
SCi ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telaphone : +66 2 586 §702-4 Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

@liscG

Website : www.scieco.co.th

Certificate No.  T220630 Page

3 of §

Calibration Report

r | (0] Go)| G| Gs23] Ga)] (54D 56

n«@mﬁ@q%w

us |G| G| Gs @@'Q&,@

|Gy Gze) 28| (2901 Go)| Gul| G2

w |G| U] Qo[ @0 1@ )| G4

w [ RGO

M BlOoINIIoIo]o)

Controller
(O STANDARD THERMOCOUPLE TYPE T

Nul TNSY Ne.dd ING3 | w3 TNSS | Nod? TNG? | Noedy TNSY
No2 TNS2 | No.l4 = TNH | Mol = TN56 | NeJdk = TNGS |NoS0 = Th&0

z
1
2

Nels = TNSS | No2T = TNST | Nod® = TN&S | NoS1 ~  TRE]
Neo.d TNS [ Nel6 = TNGS [No28 = TN5E | Nodb - TN | Nos2 -~ TN62
Nos = TRSS | Mal7 = [N6? | No29 = TNS§ | Nodl = TNSI |Nos? = TFNE3

Nab = TNS6 | Nalf <+ TNed |Na30 o~ TNSO INed2 = TN5Z [ Mos4 o TN6d

No? = TNE? Mgy~ TNGD | No3i = TH&] | NoA2 = TNS3 | NeS5 = TNGS
Ne 3 = TNSE | N30 - TN | Nad2 TNE? | No.td TR | NoS6 = TNG6
Ne9 = TNS? | Nod) = TNSE [ NoX¥ = TNE3 | Nods = TNS55
Ne 10 ~ TNSO | Ns22 = TNSZ | No3 = TN64 | Nodé = TNSt
Ne.tl ~  TNGL | Ne23 = TNS3 | Neds = TN&S | Kod? = TNS?

No,i2 = TNS2 [ No2d = TNSS | Nad6 = TN6S | Noat = TNS§

Approved By.

PM-L13 105730-05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 58657924  Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

QlscG.

Websile : www.scieco.co.th

Certificate No, T220630 Page 5 of §
Calibration Report
Measurement Resnlts:
UDT BLOCK Temperature Dhstribution
Rending (°C)
Setting (C) Stability (4°C) Uncertalnty (2°C)
Min, Max Average
150.0 1499, 1501 1500 L0 144

* The quoted vaccriaivny exclode * waiforrity ™

The caliberui seply only the wem.

The result of 10w was found acevoate 2y shown oa date and plaoe of Wt only
“The reporind expanded unceriainey i bitied en 8 sandard uncertsinly multiplied by n eoverage fector & which for a t-Jisribution, providing

a fevel e conidamce of sppraimaiety 05 8.

Approved By,

FM-LI3 10830-05-57

Metrological Center
SCI ECO Services Company Limited

@ISCG

3312 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th

Certilicnte No,  T220630

Calibration Report

Measureinent Results

Page

E-Mail ; calibrate@scg.co.th

4or s

[ Calibration Point Averags Standard Reading at esch pealtion {'C)

RI| TNSI | TNS2 | TR53 [ TNS4 | TNS5 | TN56 | TNS? | NS

[ CAL POINT Max 149.47 | 15039 | t49.10 | 14991 [ 15093 | 15039 | 15084 | 15003
[ 120 Min 149.27 | 150.15 | 948.51 | 149.63 | 150.72 | 15035 | 15043 | 149.97
Avenge | 149.35 | 15027 | 1amat | 14978 | 15083 | 1504¢ | 15149 | 150,08
R2| TNS? | TN60 | TN61 | TN62 | TRE3 | TN64 | TNGS | TN6E

Ma 150.66 | 13043 | 15100 | 151.76 | 150.66 | 150.67 | 150.73 | 149,65
Min 15G.46 | 150,16 | 150.74 | 15151 | 15043 | 15048 | 150.56 | 14540
Aversge | 15056 | 15031 | 15087 | 150,63 | 15057 | 15058 | 150.65 | 14952
R1| TN6? | TIN68 | TN69 | TNTO | TN5I | TN52 | TNS3 | TNS4

Max 150.90 [ 150,18 | 154.10 | 151.05 | 195.16 | 150.55 | 149.86 | 15039
Alin 150,68 | 151,00 | 15084 | 150.25 | 14936 | 149,17 | 14398 | 149.17
Averoge | 130.29 | 151.09 | 130.97 | 150.90 | 149.76 | 14985 | 14941 | 14958
R4 | TNS5 | TNS6 | TNS7 | 'TNSH | TNS9 | TN6O | TNG) | TNGZ

Max 15082 | 15007 | 15163 | 150.72 | 150.35 | M9.7% | 15024 | 950.04
Min 14953 | 149.71 | 149.57 | 14867 | 14846 | 14886 | 14955 | 148.81
Average | 15007 | 1494y | 150,60 | (4920 | 143.41 | 14932 | 149.90 | V442
R5| TNG3 | TN64 | TNGS | TN66 | TNG7 | TN68 | TN63 | TN

Ma 150.00 | 14968 | 15031 | 143.56 | 150,34 | 12045 | |5G.09 | 149.51
Min 149.81 | 14958 | 149.49 | 14042 | 1e030 | 14960 | 149.69 | 14038
Average | 149.90 | 149.03 | 14990 | 149.54 | 149.77 | 15004 | 149.59 | 149.44
R6| TN51 | TNS2 | TN53 | TN54 | TN55 | TNSS | TN57 | TNSS

' e | S0 | e | oo | oo | pocd | a0 | e
Mis pangn, | pman | enze | venn | ones | semnn | osaes | asas
Avaags | i | e | e e | vsse | ees | oo | e
WY | TNS% | TGO | TREOD | TNGD | TNAD | THEE | Thes | TRE

Max FAT)E | paEzd | anan | (sard s | s | assi
‘Min un 14xda | ;% e R R

Avcrage | MRS | 1wl | b | (same (TR BTEETY

frerT

Approved By. o~
FM-L13 10%/30-08-57
s

A2

TECHNOLOGY PROMOTION ASSOCIATION rTHAILAND-JAPAN) %

CORMUMATE SERVICES 3 SQUIPMENT CALIBRATION AND TESTING SERVICES E’ﬁ‘ 3
5184 PATFANAK AN ROD Sul 18, SUANLUANG. $4 ANLUANG BANGKOR, 10250 T o Tt
TLL.G 2717 W37 [AX.0375069M CALORATION sdot

CertNo.: 22CHt88

Page: {of2
Certificate of Calibration
Equipment : pH Meter
Mamutecturer : Mettier Toledo
Model : 82 [Ty
Berial No. : B817388431 REVIEW BY S0
1D No. : BKK_LGOOO4
APPROVED BY
Condition As-Received: Used Item I
Recelved Date : 08 Februsry 2022 | 1ExT CAL, DATE .‘.\.9{ 3
Calibration Date : 10 February 2022
Raference : 2202-0244DSC-12
Submitted by : ALS Laboratory Group (Thailand) Co..Ltd.
104 Phatthanakan 40, Phatthenakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Theilend
Ambient Tamperature : {35 = 25) “C
Relative Humidity : (50  15)%

Calibration Procedure : In - house method :

- CP-CHS by dirsct measurement with standard
voltage calibrator and direct measuremant
with certifled reference material ({CRM)

Calibrated by : Uthen Kankawi

Approved by : %

’ Appraved Signalory
(/') Malee Butkruea
{ ) Saithlp Meangmai
{ )Warakom Lerngagtrakul
Issue Date : 14 February 2022
Thel i urefora p ility of 3 95%

S x ey han e P, eezaps wl b |
Arpreal of the bead wf Corfarite Scrvnes 33

e Labilwatron swd Testing Senvices.

A 0037920



Cart. No.:  22CH199
Page.: 20f2
Condition of this calibration result
1. Reference Siandard Instrumant  : -

Instrument SerlalNo. D No. Cert. No, Due Dats
1) Document Process Calibrator 43180086 130RCOS2 29E12231 27 Apr 2022
This cerification is to the ional System of Unit mai at-

- Traceabis lo Nalionat Inglitule of Metrology (Thaitand), NIMT

2. Certifled Referenca Matarials + Tha measuremant results are traceable to S| through CPA chem Ltd.,
ANSI-AS( Natlonal Accreditalion Board, Accredited No. AR-1835

Buffer Splution HManufacturer Lot No. Exp. date
pH 4.008 CPA chem 768820 23 Sep 2023
pH 6.983 CPA chem 766822 04 Sep 2022

pH 10.015 CPA chem 768624 04 Sap 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Functlon : mV Measurement
Performing curve by Fluke at pH (4,7,10)

Nominal Standard | Uncertainty of Coverage
Unit Under Valug Voitage Actual Reading Measurement factor
G Input
pH my T mv _PH mi) &
PH Metor 4.00 177.48 177 4.00 0.58 2.00
S/N.: B817388431 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00
Function : pH Measurement
three buffers rd curve by using buffar nominal pH {4,7,10)
Unlit Under Standard pH Actual pH |Actual mV |  Uncartainty of Coverage
Callbration Buffer Solution Reading | Reading | pH measurement factor
(mv) 3] &
pH Elecirode 4.008 4.01 178 0.0079 200
S/N.: 2026288 6.883 6.88 3 0.0089 2.00
10015 | 1002 -174 0.0092 200 |

The reperied uncariainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing & level of confidence of approximately 95 %.

oo
a 1094611

Equipment : pH Meter with Sansor Cert. No.: 22LM11
Condition As-Received :  Used llem Page.: 2 of 2
Reference : 2202-0244DSC-18
Procedures Used :-

Calibration were using in-house calil CP-0T01 ing to ison with
industrial Piatnum Rasi ( IPRT } into T Bath.

The temperatura scale used was based on ITS-30.
Condiltior of this result of calthration
1. Referenco standard instrument:~

Instrument Mode| Serial No. Cert. No. Pue Date
1) Digital Thermometer 1523 2168080 211273 22 Nov 2022

2. This certificate is valid only lo {he ilem calibrated on date and place of calibmation,
3. This certification is traceable to 1he Intemalional System of Unit.

Result of Calibration ;- {“) Without Adjustment

Function : Temperature measuremant,

Thig instrumant was connected with_lemperature sensor, S/N.: 2026288

C uuc Covirage

Polnt Dapth Temperature Reading Error tnozlni Factor
(c) {mm) | (<) () (C) (£°C) L3
200 L 120 20.003 202 0.197 0.16 2.00
25.0 120 25.003 252 0197 | 0.16 2.00
300 120 30.004 0.3 0205 | 0.18 2.00
35.0 120 35.002 353 0298 0.18 2.00
40.0 120 40,002 403 | ozes 0.16 2.00
45.0 120 45.005 45.3 0.285 0,18 2.00
50.0 120 50.005 503 | o285 0.16 200

UuC* : Unil Under Calibration

The reporied uncertalnty of measurement was based on a stendard uncertainly multiplied by a
coverage faclor &, providing a leve! of confidence of approximataly 85 %.

-olo-

YWahy,

a 1095819

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATESFRVICES 3: CATIBRATION AND

282,

54%//,\\\ s
530 PATIANAKAKE KOSD ST 14, SUAK] HAKG, SHARLUAKG BAMGKOK 1015 it
TEL.DRTITXR027  FAX,0-27H00464
Cert. N

Certificate of Calibration

Equipment : pH Meter with Sensor

Manufacturer : Metiler Toledo

Modol : Seven2Go 52

Serial No. : BE17388431

1D No. « BKK_LGO004

Submitted by : ALS Laboratory Group (Thaitand) Co_,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwasng Phatthanakan, khei Suan Luang,
Bangkek 10250 Thailand

Location : TEA On Site Calibration Laboretory

Received Order : 8 February 2022

Callbrated Date : 11 February 2022

Ambient Temperature : {(26+10)°C

Relative Humnidity : (50£30 )%

AC Line Voltage : {220222)Vv

Calibrated by : Preecha Hiahib

Approved by ¢ .

Approved Signatory

{ A Pomthippa Tameyaku!

(') Malee Bulkruea

() Suwit Imjai

Issue Data © 18 February 2022

The Us are far g confids probablilty of 95%
P , [ £4cEpt wth Wac prar wrticn
Appravutal 3: Euipment €3 i i

TECINOLOGY FROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORAT 3 EQUIMIENT C: AND TESTING SERVICES i/,’?\j
SMAPAT SO0 16, SUANLUIASG, SEANL 10350 S

TULRZPI-H0027 FAX.071 148

A 0037968

NICTHET P23
EAITRATGH 2001

Cert. No.: 22TM102

Certificate of Calibration

Equipment :
Manufacturer ;
Model:

Serial No.:
IDNo. :

Submitted by :

Location ;

Recelved Order :
Callpration Date :
Ambient Temperature ;
Relative Humidity :

Calibrated by :

Approved by :

( yPornthippa Temeyakul
( /) Males Butkruea

{ ) Suwit Imjai

Issue Date :

are for a

Page.: 10f3

Incubator

ohELias | REVEWEY L.

19158 APPROVED BY y
1200599 vexroa oue 8200353
BKK_MLOC1O

ALS Lzboratory Group (Theiland) Co,,Ltd.
104 Phaithanakan 40, Phatthanaksn Rd.,
Khwaeng Phatthanakan, Khet Suan Lueng,

Bangkok 10250 Thailend
Incubslion & Micrological Reading
21 January 2022

21 January 2022

(26210)"C

(50+30)%

Krisda Malee

Wl

Approved Signatory

i may ok b reprodmed sber

A 0037377



Equipment ¢ Incubsior Cerl. No.: 22TM102
Condition As-Recelved :  Used llsm Page.: 2¢ef3
Refarence : 2201-08160C-1
Proceduse Used :-

Calibration were using ealibrati CP-OT02 ing to direct
method with Data i which with Detector ( RTD ).

The tempersature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serlal Na. Cert., No, Due Date

1} Data Acquisition 349727, MYS7013711 21LM7 18 Jun 2022

2. This centificale is valid only to the item calibratad on dats and place of calibration.
3. This certificalion is Iraceable to the Intemational System of Unit.

Resylt of Calibration :- (“) Without Adjustment
Function of UUC” : Temperatura Source

Fresh air setting : Close

Environmant during
= s Beginning Finished
. . Temp. (°C ) 28 25
REL.Humid. (% ) 53 54
AC Supply [ Voll ) 220 221
Rel. Std.

ID No.x
1B-18RTD-01
18-1BRTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-18RTD-06
1B-18RTD-07
1B-1BRTD-08
| 9(ety | 1810RT000 ]

Pasition :

Probe Installation Details : Dimansion of Chamber :
a= 10 cm D= 0.90
b= 10 om W= 075
c= 10 om H= 12

Capagity = 0.81
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TECHNOLOGY PROMOTION ASSOCIATION (THA!

CORPORATE SERVECES 3: EQUIPMENT CALIBRATHON AKD TSI
FME PATTANAKARN ROAD 303 i, SUANLUANG. AUARLUANG BARGKOK 10240 i

[T ey

TEL G-2707-M00-27 1 AN v 2709.9a8 CALIBRATION 200

Ceart. No.: 22TM1571

Page: 10f3

Certificate of Calibration

Equipment : Hat Air Oven

Manufacturer : Binder REVIEWBY ..

Model ; ED 240/F2 APPROVED BY.

Serial No. : 00-15533 NEXT CAL DATE 21
10 No.: BKK_ML0013

Submitted by : ALS Laboratory Group (Thailend) Co.,Ltd.

104 Phatthanakan 40, Phetthanakan Rd.,
Khwaeng Phalthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparatiom Room
Received Ordar : 21 November 2022
Calibration Date : 21 November 2022
Ambient Temperature : {26+10)°C
Relative Humidity : (50230)%
Calibrated by : Krisda Malee
Approved by :

Approved Signatory
{ ) Pomthippa Tamayakul
{/) Malee Butkruea
{ ) Suwit Imjai
Issue Dats : 29 November 2022

The Uncertainiies are For o confidence p ility af ¥ 95%

Thesomlscase may o b sepedned otlax Wbkt prs wuticn

Apprseal o8 lhe 2T € et benices b Fogeipnient €l wil Testg Scrices

A 0048150

Equipment :

Condition As-Received ;
Raference :

Result of Calibration :~

Incubator Cert. No.: 22TM102
Used Item Page.: 3of3
2201-08160C-1

(*) Without Adjustment

Funetion of UUC* : Tempersturs Source

Fresh alr setting : Closs

Calibratlon |  UUC* uue* Temperature Temperature Overall Coverage
Point Seiting | Reading stabliity uniformity Variation Factor
c) ("c) (*C) (£°C) {*C} ("c) {£'C) k
35.0 350 350 0.043 041 042 0.30 2

(‘)

Point Position
(C) 1 2 [ 3 | a4 | s | 8 | 7 | 8 | 9(et)
35.0 34.801 | 34.868 | 34.862 | 35.012 | 35.040 | 35.010 | 35084 | 35.040 | 35.178

Average® : The average of

Temperature stability : One-half of the greatest if of
i : The { i of

30 velues in eech position.

al any one sonsor,

81 any sensors and the measured

temperature at the reference focation which are cbeerved at the same time or at as close an observation time as

passible to ing the

Overall Variation : The Differance of the

patteen or ily within the chamber under steady-state condilions.
and minimum i

YUC* : Unit Under Catibralion
Nole ; Tha reporied uncertainty of measurement was included stability and excluded uniformity .

The reported uncortainty of measurement waes based on @ stendard uncertainty mulliplied by a coverage
factor k, providing 8 level of confidence of epproximately 95 %.

-00o-
Vab..
a 1092308
Equipment : Hol Air Oven Cert. No.: 22TM1571
Condition As-Received :  Used llam Page: 20f3
Refersnce : 2211-08230C-1
Procadure Used :-
Calibretion were uing i cP-OT02 ing to direct
method with Data which with Th Type T.
The tempersture scale used wes based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:- .
Instrument Modsl Serial No. Cert. No. Due Date
1) Dete Acquisition 349704 MY44067817 21M121 22 Aug 2023

2. This cerlificate is valid only to the itern cakbrated on date and placa of calibrstion.
3. This cenification is traceabls to the Intemational Syster of Unit,

{*) After Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibralion
‘ Baginning Finighed
Temp. (C) o)
Jismp.
REL.Humid. { % } 53
AC Supply { Volt ) 218
H
Position
h 0 1
“a 2
I — 3
Prabe installation Dtalls : Dimension of Chamber : L =4 :
a= 50 om D= 050 m 5 21-157C-05
b= 50 om w= 080 m 6 2115TG-06
c= 50 H= 080 m 7 21-15TC-07
8 21-157C-08
Capagity = 024 m e !
8 {ref.) 21-15TC-00

Vigk,

41138049



Egulpment : Hot A&ir Oven Cert. No.: 22TM1671
Condition As-Receivad : Used ltem Page: 30f3
Reference : 2211-06230C-1

Result of Calibration :- { ") Alter Adjustment

Function of UUC* - Temperature Source
Fresh gir setting 1 Nol Aveitable

Calibration | UUC* | UUC* | Temperature |  Temperature Overall Coverage
Paint Ssiting | Reading stabllity uniformity Variation Factor
() | ¢y | (c) (£°C) (c) 1Ch | ey | ok
180 180 180 | orn 15 28 14 22—

Calibration {("C}

Foimt | - ~__Position
¢) | 1 [ 2 [ 3 | 4 | s | & | 7 B | 8(ref)
180 | 179.520 | 180,585 | 176.855 | 170.482 | 178.827 | 175,938 | 170.074 | 180,169 | 180,068

Average” : The average of 30 values in aach position.

Temperatura stabllily : One-half of the greatest i i af al any one sensor.
Tempersture uniformity : The i i of al eny sensors and lhe measured
femperalure at the raference jocation which are observed &l [he same fime or at a3 closa an cbservation Ume as
possible 10 ine the paitern or within the chamber undar steady-state condifions.
Dveral! Variation : The Difference of the maximum and minimum measured temperaturas throughout observation.
UUC* : Unll Under Calibration

Note : The reported uncertainty of maasurement was included stebillty and excluded uniformily .

The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage
faclor K, providing a leve! of confidence of approximately B5 %.

-allo-
Wk,
21138053

Equipment : Autoctave Cert. No.: 22TM101
Condition As-Received :  Used ltem Page.: 20f3
Refarence : 2201-06160C-3
Procedure Uzed :-

Cali were using in-house calibratis CP-0T03 ing to diract
measurement mothod with Date isition which with T Type T

The temperalure scale used was based on iTS-80.
Condition of this rasult of calibration

1. Reforence standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acguisilion 340728 MYS7013711 21LM7 6 Jun 2022

2. This certificale is vafld only to the item calibrated on date and place of calibration.

3. This cerfification !s traceable to the International Systam of Unit.

4. This result of lion covers for the of goods and material which
could be infecled with organisms categorized as Hazard Group 1, 2 and 3**

=0 ization of ling 1o hazard and ies of i secend adilion, 1990 }
It doss not cover autoclaves for use with malerial infect with organisms in Hazard Group 4, for which
complete i and of infected Is to ba essential.

This result of calibration doas not apply (o sterilizers or disinfeclors usad for medical, dental, pharmaceutical
or veterinary purposes which are directry cancerned with patient care, or those used tor labrics subjecled to
sterilization which are required to be dry at the end of cycle,

Result of Callhration :- ( *) Withoul Adjustmenit
Function of UUC* : Temperalure Source
(*C) | (%RH.}| (Vvolt)
27 57 220
a, |Finished ot C T2 58 | o
! - Position Description =
2 — | INe.:
- 1= [Comerorchamber_ | _18-BTCS(
=== 2 Temperalure sensor 18-18TC-02
3= |Exhaust port 18-18TC03

el

a 1092305

,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CURPORATESERYICFS 3: EQUIPME: RATION AND TESTING YICES “//-—\\,SI

S PATTANAKARN ROAD SO 16, SUANLUANG, SUARLUANG BANGROK 1023 o
TRLBIT0NT FAK,

N3C-TRLNEATZS
eAUsRAYION oom

Cart. No.: 22TM101

= * o .2 1 of
Certificate of Calibration Page: 10f2
Equipment ; A =
REVIEW BY ...
Manufacturer : Senyo
Model : MLS-3784 {REROVED BYS
Serial No. ; 830167
D No. : BKK_MLO037
Submitted by : ALS Laboratory Group (Thalland) Co.,Lid.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaang Phatthanekan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparation Room
Recelved Order : 21 January 2022
Calibration Date : 21 January 2022
Ambient Temperature : (26110)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : m -

Approved Signatory
( ) Pomthippa Tameyakul
{7} Malee Buikruea

{ ) Suwit Imjai
issue Date ! 3 February 2022
‘The Uncertaindies are for a P ity of i 95%
¥ 3ok 40cr 1B U1 FulL €5t Widh 2 it witioh

Alpeasnl of e fezd ] C

A 0037379

i : Cert, No.: 22TM101
Condition As-Recelved : Used liem fPage.; 30f3
Referenca : 2201-06160C-3
Result of Calibration ;-  (* ) Without Adjustment

Operating parameter Set ; Temperature= 108 °C
Sterlllzation perlod= 15 minute

uuer uuc* Average” Pressura _ Coverage
Setling | Reading | Position | Standard Reading | "™ | Reading "M ™ | “ploior
{*¢) [} {*c) {£°C)| (MPa) | (£°C) k
1 108.044
108 108 2 108,133 029 0.040 084 2
3 | 108,142
Operatl Set: T = 2, %
o § period = 15 minute
uucr uuct Average* Pressure LCovarage
Setting | Reading | Posilion | Standard Reading Stability Reading Uncertainty Factor
(*c) [85] ’c) (£°C)| (MPa) | (£°C) k
1 121.082 I
121 121 2 121068 | 02 0.1 091 2
3 121128 s

Average* : The average of 3D values in each position,

Stabiflity : One-half of the greatest i of at any one probe.
UUC* : Unil Under Calibration

Note : The reported uncertainly of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage faclor &, providing a level of confidence of approximately 85 %.

«alo-
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