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Calibration Certification Information

Cal Dite:  July 5, 2022
Operator:  Jim Tisch
Calibration Model #:  G25A

Rootsmeter 5/N: 432320 Ta: 257 ®

Calibrator S/N: 158 M

Pa: 750.1 mm Hg

Vol. Init | Vol. Final Avol. OTime apP OH
Run (m3) (m3) (m3) (min) | (mmHg) | (inH20)
1 1 2 1 1.3240 3.2 2.00)
2| 3 4 1 0.9480] 6.4 4.00
3 5 6 1 0.8480 7.9) 5.00)
4 7 8 1 0.8060 8.7 5.50)
5| 9 10| 1 0.6670 12.7] 8.00
Data
(anl
vstd | astd aa |y AH{Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860(  0.7447] 1.4073 0.9957|  0.7521] 0.8899)]
0.9818 1.0357 1.9902 0.9915]  1.0459 1.2585
0.9798] 1.1554] 2.2251 0.9895]  1.1668 1.4071
0.9788 1.2143] 2.3337 0.9884]  1.2263| 1.4757
0.9735] 1.4595] 2.8146 0.9831] 1.4739] 1.7798|
m=
QSTD b= QA
r= 0.99995
C:
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
flow rate
= e ol Pa Y T ) O P e
Qstd= J.I’mR|\‘||.!H g | -D)I Qa= 1,rr|.f|L IﬁH[T;,I'Ha_I;I.nJJ

Standard Conditions

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
[Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)
ntercept

Tstd:] 29815 °g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
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LI
ionanslummuRe =

CariNo.: 229801
Page: 2 of
Resul of calibration: - Withoul adjustman Hangs: 0 w0 Sa 38 inH,0
Function:. Progsury Measuremont Scale inberval ; 0.1 inH,D{ T i Exitimaie
Increasing Pressure
UL indicatian
Apphied Prossure  High-pori skie AP
fimHz ) (im0 [0}
0 (1] 1]

-] A

by & coverape lacker ks 2

oo

of measuromen! was basod on a siancetd un

sinty mullipied

of sppeoairmatey O %

g 1
Lenms'lafﬁﬁ"uqu

a 1093525

TECTINDLOGY FROMOTION ASSUCLATION (TIAILANT-JAPAN)
CORPOIEATE SERVE EQUEMSEENT CALENRATIN AN T SERVICES

S50 PATTAMARARN ROAT ANCKIOK 11

SLLANE LIANEL SUANLL

3 AN, 0-3TT

‘:‘”—”ﬁcah: "t' ('ulihraliun Cartificais No. : 22P80F

Page: 1o

Equigament :
Sl charar r Thia certificasa fray ol bk raprodiss S i 1 il
et with i frics weiiien mpwcEl of the he
Mot 1231-38- W orparain Sarvoms ¥ Equpraent ¢ n ancl Teaiing Seevices
Sarisl Mo
10 Ma. LA EFM 1785258

Candities As-Roceived  Usea fom

Recalved Dase 03 March 2022
Cafibermtion Date £2 Muteh
Relprance Submithed by L) Anasyt and Engiraa

Amiblent Tampansturs
1 5ok Udomsuk 41 Suktvarsit Aoad, Bangohak,

Phmkfanoeg. Banghok 10280

Reglabhee Humidity: o

Atmospharic Pressurs: 1010 s

Procedure used

calibraton was corcucied by o
Standam according o nfouss mibraion procesurs CR-PO4
Guges, Eo 1304 * s & guiselives.

comparson method agars] Pressurs Mes

g " DD 61

Conditicn of thin reac of calibiation

Fderence slandans Pshrents

Modgl

Certiflcate Ho. Dug Dty
O Aug 2097

e8P

2. This gl o Calbealion wah made o Mgt & 1

sl by Cissbomes
3 Seui S| AP (BRI & 1 WPS = d 48250 ksl
2 This, stiament was e Cenn S S (ESSAE el

& This ngirement was calibraied by opped pressum o b ol (=] withe and ot {-) st Opdn 15 abmod

€ Thia ins i was malnbed m o

al grightation snd fop of the presium Fort was uied &3 B relerence bevel

P Thet cerBicle i vl orly 1o B diim el an Wl pacE of calbistion
8 This Cortfcation i nonstie i I Ilenatonsl Syaler of Usl manienad at-

-Hatiosal insstuen of Matrology Thadand (WRIT)

Caliraiad by Appvoved Bignaloey - —
Issun Daig | |
|
1] Atapel Penurash
enanslumuny
B (0282414
Certificare of Callbrathon
[ Cartilflaate N 1 12-4F)
L5 AMALYST ANTHENCENTREDHG CTASLE TARY COL LTE [ PSS
i " i
i [P S —— — | Soril Mathr T —— prepe——

AT
Pa— . appemediiys
. S, .
g don | g W Paci Wt s
Tunsm Blwtn
e [T} Sa bt bl | e et i P s, 1 e Bl il w T A el 1 4

APl AT 21

enanslumuay




e T ATIVE T THLAEENT AL (AL TN LA IR NTVE INSTREMENT CALINRATION LAR

AR T TR ()

A S B R

PV ATIVE BETRUSEENT U0 LTI SEAD OFFRE
A S RO SN TIARCHEN 1 T AN RAND KAED,
ASPFVICED BANG PITLESAMUT FRAKAS PROVINCD 10548 THAILAND

A A

ARIPYER TS ML SANILT FRARAS PR P L 10 FRARLARSY
TEL ol T v FAN ) 1

TEL; iBER-3 10-5000 | FAX (11 167140

Carvifients %n 0 I3AFM- 114

Certificate of Calibration
Wenguaind % ¢ R 2021108
Crin ot Certificwte Na 1 7 TPA- 54
Sl i Nz LT VST AND ERGINEERING CONSULTANT  Sequest No ¢ Rog2002-113)
Flan Sasiong STE Flow Resding | UL Fien Beading | Correciben Plen W iscartaleiy o, LT Page: 12
Adiians #1 5ol Lldsnsck 41, Sabbunna Rod. Banpehak. Froomang.
(sl L L TLPSE i
Benghion |udnd
[LE] = 2. il nu
150 15wk s s [t Umit Under Calibration Betalb
[E1} 1 5% (T nii Calilration Patmnos Teaperanse
L1 (LY (LR (1 il |nswramern Mame s e meier Mangs Calibwaiion - 300 o 45 T
wa 1w [T et Lbed Slasufacnrer Wi Type of Senaar = WTD
N Wladel Dheiean Cd D1 Bema Diameser () - 1
ST Smtard Serul Nurvher 1 3ERA0 Calibeatiun Pasiton tmmi - 43
UL Dl Lty sl an Ryt L0 By g Inivament Smius 0 Lwed
Uaitwirior mdls A7 110 Marmhess: LEAR FFME HRR 2401
© bdiutten pee sareined Calibration Esvironmenl sod Detail
R Tersperunas O ed
Humatiry 55 %R 15 SR
Hegenad Date 22 by MY
Falibeatad Date 16 ugesl D027
Calibealing Provedure  ©  |n-honse msthisd CP-TPMHI by C with Stasbard
Diigrtal Thermometer with S, Manulsesersr: GINGOGINCD, Model: G711 RTDI0, Sy
O00NYT, [ 02 TPM Wiick wiis calibested o2 |0 Marels 207, Calibesiuw Caniae Ma . (823047
Trammslelity This Cotiicase s truceabibe s 51 Uit through Quality Rebers Cu_Lid. NSC-DNSE Accrmbiation Nu
Calderatm 1252
Nt
The reportnd wacertainny is based on vandard sneertamy mdsglicd by the Covemage Facuor b=1, providing o kevel ol conflidence
e makely 5 %
Apgreved By 1
My Pacit Maihaom
Calibrtion Engmes Supaiiisis
Rasw Diady ; 1% Aageal 22
Pt s ot ik b i e climmed THG w0 fser ] e e rpbd corsis i P willens m T apinal ot lie kel Cn Lal Tt sl ool v o B v cukbmatid T cawsfime sl mal b roprvisced cusp i bl o s aesion gl of e Dyevateey e U ol
PRATOE APMAOL R 06 et Sute SLSTILE PO T B0 B 4] R s | 20270

wnaslumunu enanslumuny

I A EINSTHUBENT CALTHRATION LAR
PNV ATIVE INSTIRUMINT OO0, LTD HEAD (FFICE
U RICHE (1, SO0 SURTINAKORS 11 TASIRON BANG KAED,
= L
AMPIROL BANG PR SaMUT FRaAKAN FROVINUE 1084 THARAMD & TECHNOLOGY PROMOTION ASSOUIATION [THAILANTJAPAN) et
TUEL. eoeibe-21 Rir3500§ FAX: fofi0-2116-7 1) CORPORATIE SERVICES 1 EIPUIPMENT CALIIICATION AND TESTING SERVICES
344 PATTANAKARN RO 500 15 SELNL| ARG BUARLILANG, MNGEOE W51 "-‘.-L"
e " e T TEL BTTERM0833 FAN. D-1TIR0ES i
AN Acsmtvms Fem Acljun Forqrd S | g 300131
o2 Certificate of Calibration ~ Sefesiha z59ra
Wasalt of € alBration
s - . e
N St T n o Equipmint | Al BarceTe
o ks bt i a Thia ceritcais ay 1o be meprosdyced ol Fuan in
ol i [T [ ' SATEER W e BIS1 IR il of e hesd ol
Madel - Covperiie Borsies 3 Equpment Caibeation and Tasing Senaoes.
pLE My il i
- Serisd o, .
o L] an L
1] 10 e LIAE ANV 152380
1388 ni ) o
Condition As-Recalami  Lsar smm
AR i vl nid
Recaived Dats. 20 Juy 2032
Avimi 44T i3 i i
‘Cabbration Date: 22 Juy 2032
oy i (] ue
Feloranes: 2207 O58WEC Submithed bry:  Uniied Analyst and Engmnaieg Constant Co L
ELE 2 n M
= = u Amblant Temparsgure: | 33 £ 33 °C
o i ad ol -
- Relative Humiidity: 50 & )% Y Soi Lidormmuk 41 Sukhumvil Ross. Bangehas,
e M +al bkl Prenkfarong, Barghok 1000
b e a8 FT Atmosphanc Prassure: 1010 mbar
P ash an o usad  The was oy b el BpRnEl Prasiun Maiuneg Wsliumans
Standard scoondng b indmumse ceiaion precnders PP, using ™ DXDR &1 | Cakbration of Fressum
sl ol Uil Gauges. Eciton W20 14 = s o guideines.
Condition of this reault of calinrason
Cbrated By | 3
g'w 1 Reference siandands imslurents
M Grnhd gt
Indbrmget L) Beml Mo, Compficate Mo, e Dty
1) Slandard Baromeier OPH42 WEIEDADLE MPOOTE-E3 02 May 23

T Thes imstrumend was Fvtaled i vetical orertition snd certr of Frs cinl wis Lsed as the relsrence sl

3 Trm result of CadSranon was Madn on Megesied o T point specileg by cosome,

o Them remul of cafieanon miumere was 1 pbciue pressure

5 Tros inatrumend wiss uisc) Shides Ak 55 PREIID FeBa

& Tha corificate i vl ooy o e lem calbvated on date and place of cakbraton.

7. Tos Carisication i racasbis (o the System of Unit at-
~Nasoral ittt of Matrokgy Thakand (MEWT)

G By BuwiA i Almpel F
Issup Dale: 25 by 2022 | 1Prainse Frabpepel
oy bt Y i e, W i AT ol o e e e b L, L [ | Surs Sewannass
PN T e 99 Barsas a2 ],-’1;' . Py

wnaslumunu enanslumuny
n 0293209



A

CartNo.: SAPITIR

Page: 2012
Bgnulk of caitbration - Withput adjusiment Bange : 560 A 11030 bt
Bcae: Ilerwal : % P'u | The FRb Eximate |
Inzreaning Presss
Appied Pressom (hia) | psea? | oavas [ oraee | oress [ ovons [ toceme [ romss| st in
LIS Iedication (P mo0 | oo | wioo | we0a | 1080 | sotne | tomes | imde
Ermar inFa) XT3 254 11 ) [X0) Bt 55 A.68
Decraasing Frassurs
[Appims Fressom iwPa | o031 18 [ oo 73] vosew | oeeea [ emovs [ omena [ ofrn [ osas
IrcHlon (P2 v0s | vono | wwao | wooo | wep | o0 | wwme | mas
Ermmr frfim) EXT] A7 [T0) [T7) [F7] aar FET) i
Tap ancerianty of messummaent was ¢ /0 39 rPa
* LU = Lint Linder Cathvatian
The mepafed ancedsiniy of meas e was based on 3 simndasd Lecerdarty mutpled
By @ poverage laciod & = 7 poowaing o levet of conldence of meproomalety BE W
el
Abdnpol £
wnaslumunay
a 1118529
Caet. No.: 22H1587
Pagi.: 2 of 2
Reault of Caftiraian - Balore Adustmant
Fungtin: EeT e T
Redaranca Standarg e Uncertainty
Temperature  Humidsty fending Ervar al Measurament
(5= RLHY) (WeRtH ) {BRH) (eMRH)
®0 01 38 21 1.8
8] [ &7 A0 8
%0 0.0 th £0 20
Result of Gaftirntion:- Afar Ajistmen
Funciion: Humadily reassernant
Redorenca Standard e Unconairty
Tomporpturs  Humidity Reading Epver of Maasuromant
ey MWRH) (WA (RRM) [EWRH}
%o i #a £t 18
=0 800 & o0 18
=0 a0 L a0 o
Hosult of Calibration - Witheed Adjustmant
Function: Temparsiue messsemesn.
Standand uuce Uncertalniy
Tamporature Resding Ervor of Measurement
131 %= e (1]
000 00 000 orz
504 ®o A0 arz
kT 300 E T arz
£ ELY ] ) a7z
1] 0o 002 orz

WUC® | Und Unde Caibration
The reparied uncerainty of messuremant was base on sienda weersnty muipled
by coverage factor k = 2.00, g laval i BN

-ola-

Aot

naslumuay
41119773

b
TECHNOLOGY PRONITION ASSOCIATION (THAILAND-JAPAN) ==
CORPIRATE SERVICTS & EQUIFMENT CALIBRATION AND TESTING SERVICES
S PATTARAKARN BI0AD 501 18 SLANLUARG, SUANLLAMN, BARNCEOK SE
i

TEL 027173000 FAX. G-2TFe-24H =t
AR B
Certificate of Calibration ~ Sefiess b - Hitsr
Egripmern | (Dl Tharma-Hygrermeer
[TPR r— Bange This vertdeaie may ao be mosstuced other tan in i,
warey mith the grormrien moees of P teed of
L . Catperite Banvices T Exuspment Callralion and Testng Sanices
Barial Me.: .
L4 VAE AMY 12772550
Condition As-Recetved: Used i
Recnived Duie: 0 duy 20T
Cabration Oste: T2 duly 205
8o 3T Juty 2002
Redernnce: FMOT DEEEWEC Bubmited by Unfed Ansiys! and Eaginenring Corslam Do e
bl Tomperabers: | 73 £ 3 ) °C
Relallve Humidhy: (EMEM)E A1 S Lterrmust 47, Subhusrd foact, Bargenah,
Freahaneng. Basghck 10000
Procedurs used: W using in-housa CRHOZ pooonding 1o companon
WA Eno Cres mimor sensor for ity funcaon ana waths stanaant
probe for fnction infn Purmidity [ iempensturs chamear
Canditian of this iesult of ealibration
1 Rlevence standands shmenty
e Mgl Serini Mo, Coriificaln b, Dun Dby
) Standard Chiled Winor Hygromete: Sensor Dherws Primes i hyl s ) 15T 17 Sep 2022
2) SlargAns Hum T Mate w0 10ae07S? THONSE! 13 Dee da

2 Tha corificabe i walid ooty o B e caktraied o Gate and pace of salEreson

3 This Corsfeainn i Fycestin o the inteatioeal Syalom ol Uni manisned ot -
~NaEna inslitas of SUsfdinde nd Technoiogy IMIST) | The Uisiled Swies of Amedca
~Natnal inaditbe of Moitagy Thatang (NIMT)

Calibrated by :  Somchs Cumant W

ioswe Dwia: (03 Augisl NIEI R T ot W
| | Pomibisgs Tameysias
1 1vipeen Taryssult .
enanslumuny
o 0293723
THAI METEOROLOGICAL DEPARTMENT
435t Subumsie, Bangna. enghek 10260 Tek 081 -454-2004,0-1199-0469
Calibration Certificate
issumd by  Calloration & Test Sacion  Messorolcgeal Instruments. Burnau
e oflesue 7 Apeil, 032 Cesiification Na, 14822
Page - | af &
Cibjoct g b siessreTngpTaadineg
Manifachanes L&
Typa Dt ke EL0G W wind seedand wind GFecion  DNA BZT
Thatmagromaters DMAABTS Bammaner Dk B0V
Mig Code Dy ikl 190404058  wina spend and wind directon  1B050234
Thermoigromedes. 18050006 Bamometer 19040218
Cuhomar Linind Anatyst and Enginearing Consultant Co.Lid.

51 o Udomauk 41, Bukbimvie Road,
Bangehak. Prakancng, Banghok 10200
Calbration. Condfion . Terperatre 251 °C Basomeine Pressure 10144 nPa

MATIONAL STAMNDARD WIND TUNNEL Thermal Anemomeless 847 BN #1503
HOOK GAGE NO 1425 ‘Wind Aloét Picting Board
MIST, Test Relemnce Mumber TIU2414E0

Urirasnenic Ansmomaer Mssal DA-GE0-3TV (sansor TRAGIAH]
Sonal Numiber 110730020 (sensor 1 20620508)
JAPAN QUALITY ASSURANCE ORGANIZATION
Theodor Fradrich © Dry No B300M Wt Mo, BB

Calibrmed by
Ty, Wncharapold Subme
Mrceanical Enpmeer




THAI METEOROLOGICAL DEPARTMENT
@ 383 Sukbumvi, Bangna, Ranghok 10160 Teb, 051-44-T0041-1999-0449

The Result of Calibration

Cenifietion Mo, 14822

T Ageil, HIT Page : 2 of 8
Sianidard HOOK, GAGE MO, 1411 TESTED ANEMOMETER
Vhirmemiz Anrmumater | Frosare | Vacosss| Velosty Welwrity Correstien
L o OO | st e -
109 2 t = L
LTk - - . EE LAk
00 - s - Ay (L
04 - = - L2 ni4
w02 LT 032
(8% - = = iax L3+
Fm ¥ = - 127 L
(E] £ - = 148 ax
T = = - a7 03z
e « - oy o
Wird Mjcft Pioting Board
US DEPARTMENT OF COMMERCE WEATHER BUREALI
WIND DIRETION TESTED WiNDG DIRECTION

L] L

an o

189 1680

7m0 g:;é‘\?u\?:‘:\‘

Calibrmied by : t\kajﬂa'bf&

or. Wachanapol Subwm
Mechamead Enginest

]
L

\‘Q}@Eﬂjﬁhmuqu

A0ED Subhmmril, Menges, lenghok 10260 Tel, 08 1-434-2604,0- 21590460

@ THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Cenification Na. 37433
1 Angaidt, 2022 Page 1 2 of 1
Srandard HOOK GAGE MO Bd23 TESTED ANEMOMETER
itrmanic Ansmsmmer | Pressae | Vasonm | Velsony Welwriny Lwrrectian
s s B0 | ety HHD RS L LR
100 - ¥ - (2] 1L
o = = = i L1ing
00 R L o 48 o
T4 = r _ [+ oM
o . k- ¥ Bx (-l
o . = = 07 a3l
[EX-1] .. - . 7 a3l
[ETT] - . - (L1 LEd]
LafH - - = Vi 04
P Lok ¥ = L ns oSz
Wind Aloft Pinliing Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WD CRETION TESTED WND DERECTION
o o
o0 ®
1848 EB0
ar

Calibred by : 1 i

Mr. Watchampol Subaxt
Mechanicel Eagmneer

THAI METEOROLOGICAL DEPARTMENT
AMSH Sukbumri, Damgna, Banghok 10260 Tel 051 -454-28000-2095 0460

Calibration Certificate

lsued by Calbrolion & Test Seclion | Metecroiogical instrumenis Bunasu

Date of lssas T Mugguind, 2071 Ceification Mo, 27511
Page 1 | ol 2
DOyt ‘Wing =pesd and wind directan
Mnrfactne L8
Tipe ] Dutslegger  E-LOG305  wind sposd and wind difoctian  DRA B21
Saral Na [hats Logger 0T wind spoed and wind direcsan 20040182
Ll Mo 20
Custemer \United Anglyst and Enginaenng Consultant Co LI

81 Sod Uiormauk 41, Suhurmit Rond,
Bangehis. Prakanong, Beegkil 10260,

Calihraion Condilion - Tempersire 261 °C  Bamometric Prossure 10077 hPa

MATIONAL STANDARD WIND TUNMEL
Thermal Arsmonsier 842 SN 91583
HOOK GAGE NO 1425 Mack Tube Theoder Friadrichs Tepe DBON.O000 serisl 5023
MIST. Test Refersnce Number 7315241460  Sianciang Weocily 31 70 - 30 Teisp
Utrmsaris Anamamter Mool DA-B50-3Ty {sanzor TR-A0AH]

Senal Numbar 110730020 (sersor 120620856

JAPAN CUALITY ASSURANCE ORGANIZATION Starcina vociy iy SRR,
= oy
n (-3

Calibraied by : I@hﬂn‘:L_

Air. Wmchanpal Sulbwesy
Mzchunical Engeecr

\.-,"""

THAl METEOROLOGICAL DEPARTMENT
433 Subbumyis, Bangna, Banghsk 1768 Tel. I91-438-25041-2390-0459

Calibration Certificate

Bsues by o Calibration & Test Soction : Metscrological Instrumants Burasu

Duse of boue 12 Juby, 2022 Centification No. 28922
Page : lal2
DOgect 7 ‘Wand spoed and wind depcion
Marlaciures LB
Type : ity g ELDG 306  wind spesd and wnd direction  ONA B2
Serinl Mo Dt Logger 20040005 wind speed and wind dieclion 20040154
1D N MaA20
Cusiomer  ; United Ansiyst and Engineering Conssftant Co. Lid

81 Sol Udomsuk 41, Sulihummil Read,
Bangohes, Prakanong, Banghok HI260,

Calbralion Condion : Temporanrs 251 "0 Bammednc Pressure 10064 HPw

NATIONAL STANDARD WD TUMNEL
: Thermul Anemometer B47 S/ 1563
: HODK GAGE NO 1425 0| Tube Trecrior Friocrchs Tyes D0 0000 sers 9027
HAST. Test Relerence Mumber T31/241450 Sinncar Vlacsy 81 20 - 30 e
© Uitrasonic Anemormeter Model DA-BS0-3TY (sEnsor TR-SUAH)
Serlal Number 110730029 (sansor TI0B20686)
JAPAN QUALITY ASSURANCE ORGANIZATION

Cullbrared by : m S
Mr Wischamgol mw M.
Mechancad Esgincet




353 Subhumvlr, Baegos, Banghok 10260 Tel, 851454 2604,0-2198-0469 A¥SN Sukhwmvit, Bamgna, Banghsd (0260 Tel, 1812582804, 0-00-046%

@ THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT
Calibration Certificate

The Result of Calibration

Certification Ma. 29917 lasusd by Caibation & Test Seclion : Msiecrological insiruments Buresy
12 ay, 2022 Page : 20l 2 Deieoflssue 12 July, 2027 Centification No. 261722
Standard MO GAGE NO. 428 TESTED ANEMOMETER Page 1 | of 1
Uliasimie Amemameter | Fremee | Vieusm | Vel Velority Carreciion
e v 001 | ki b | e e ma Cagact : ‘Wind speed and wind direction
108 = = - L1 4l
Anz - - - 24 062 Mamufacturer : LBl
EL % - - 41 (L]
.04 - - s (7] ey Typa Cratr L E-LDG3IE  wind spood and wing mrection DA 21
LR - = £ (4] o5
i . . . 104 P Serial No DeioLogger 20040006  wind spoed and wing diechon  Z00MDVTT
130 - + = 128 s Do : No.720
(LT} - - - 14,7 3 Cusmemar Lined Araiyst and Engineanng Consuitani CoLid
1mm - - - 168 E7] BY Soi Udomsul 47, Bukhumvil Risad,
002 . . . 197 [%5] Bangchak, Frakanong, Banghkok 10260,
Wiret Adaft Pioting Baard. Caloration Condion : Temperstum 251 °C  Bommowic Pessure 10043 hPa
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
ATND DIRETION TESTED WIND DIRECTION NATIONAL STANDARD WIND TUNNEL
(1] ] Thermal Anemometer 542 SN 91503
(%) o HOOH GAGE NO 1425 Paot Tube Treomor Fietncts Type D800 0000 seria 9033
180 180 NIST. Tosl Rolerance Number 731241460  Blandaret Vslocy ol 20 - 30 misae
I UNTRSLNIG ANSHOMEsr Modsl BA-B50-3TY isansor TR-O0AH)

Sarial Numbar 110730020 {sermar 120020658)
JAPAN CQUALITY ASSURANCE ORGANIZATION

Calibeasest by - L\h

Mcthanicsl Engineer M. Waschanpol Sulwsi hr:
Mlechanicsl Eagineer
’ THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT
4053 Sukhunsvit, Bangas, Banghok 10260 Tel. 65 1-434-2804.8-1159-0de8 AREY Sakbumyit, Basgna, Banglok 1260 Tel. 0 [-454- 25040 1Y99-0469

Calibration Certificate
The Result of Calibration

Centifieation No. 261122 lssued by : Caiiwaiion & Test Sectan | Matgaiciogical Instruments Bursau
12 July, 2023 Page ;2 of 2 Date ol s |2 July, 2022 Cartifiention Mo, 26072
Stanitard HODK GAGE MO, 1425 TESTED ANEMOMETER Fage 5 | of 2
Ulirasonic Anemaseier | Frosie | Vo | Velociny Velucity Carrsction
v s 001 | i b | me . Omect 5 Wind Spes B wind dEechon
166 = = F [T} 020
g - - . b 042 Manidnciures L3
& 3 - e - 43 (e 1]
704 . - - 69 014 Typs Dawlegeer  E-LOGMS  windspoed and wing direcson  DNA 821
am - - - iy w32
1] - - - ins 051 Seelnl Mo Dwologger 20040038  wind spoed and wind direction 20040480
1ol - - - 127 LET] 10 Mo, Mo 1020
1500 - - - 148 ol Cusiomar Uinited Anatyst and Engmeenng Consulten) Co_Lin.
i1 ] . - - 167 03 B Sl Lok &1, Sukfsimidt Road,
o0 * - . (LY} 022 Bangchak, Prascnong, Banghks 10260
Wind Aot Plofeng Boaed Cakbration Condon @ Tempeniure 251 °C  Barometne Prossum 100 hPs
US DEPARTMENT OF COMMERCE WEATHER BUREAL
WD DIRETION TESTED WiND DRECTION MATIONAL STANDARD WIND TUNNEL
1] o Thedmal Anemomneler 842 SN 91583
v} ] HODOK GAGE ND 1438 Pt Tutre Thasdor Fredechs Tyoe 0A00.0000 serm $023
180 MIET. Tost Retarence Number T31/241460 = Sianciand Visiboity ak 20+ 30 mésec
2r - Ulirasonic Anamarmster Madel DAGE0-0TY {sensor TR-GHAH)

Serial Number 110730020 (sensor 4 IOG205E6)
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THAI METEOROLOGICAL DEPARTMENT

4350 Sukhumvie, Bungna, Banghok 10060 Tel, UN1-4545-1804,0- 13098468

The Result of Calibration

Cemificarion Mo, 260022

12 haly. a1t Page t 2 af 2
Stundard HIOOK GAGE MO, 1423 TESTED ANEMOMETER
Ulirauisiic Anemameisy | Pressore | Vaoumn Wehwciry Velodliy Cervectian
eer e 0 | ks b | e mmn
100 s = a Y 0.40
2 = - - 25 [T+
S0 % . . T 100
EL - . [T L]
oz = = s 1] Rl
1 . - - 103 0,71
13 - s - 125 05|
1501 z : > " Al
1m0 . - - 164 052
2002 = - : 196 042
Wind Aot Plotsng Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND CHRCTION TESTED WIND DIRECTION
0 i
LY 20
180 o)
L am a1

Calibwated by - Hﬂq
Bir. Wethaiapol Subwai
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CLL
REPORT OF CALIBRATION
FOR

SOMENCLATURE | VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE © THAISOUTIIAZH0
SERIAL 8O, £ UMIZISUMIZ9Y
DATE OF CALIBRATION ¢ 22 Februsry 202

ENVIRONMENT CONDITIONS @
Tempersiure | @t e Relative Mawidity © (357 15 %R0

FROCEDURE USED :

This imsewmrent wims culibrted e procodun Mo, CLC-CPEE-08 tusad om 150 16863-11 1 calileston poideine.
The calfestion was perioemed by using Digial Mulimeser, Universal Cosnior and Poriabde ¥iboiion Calibeaion
which maistsined by ibe Calibestion Laboraory Co., Lid

REFERENCE STANDARD USED :

1. Digisd Mulimenes, Wavesck Model 1281 S5 2050,

2 Universs| Commier, Hewleit Packond Model SY154 27N, J4EA 11047,

1. Pariable Vibeation Caiftwaior, The Mocdal Shog Madel 91100 S'N. 11424

TRACEABILITY :

1. Tha mrawarrreemts s tracesbile w intemational Syasem of Units (SI), through Aeronsaical Radio of Thailand Lul
Conificsss Mo, 05000721, D Nt 31 May 2023

1 The mownircesents s aceabile (o nermationsl Syssem of Unis (81, through Aeronssncal Radio of Thailind Lid
Cenificats Mo, O7-907T021, Do Duie 14 May 3002

1. The measmemonts s tuceable 1o inemational Syseem of Uinits (5T through The Modsl Shagt, Ine.

Cemficats Mo, I 01, Due Date 10 November M2

UNCERTAINTY

‘The reporsed expanded uncerinry of messremen i séaiod o the stndard uscerisinly of meuremen mullipls

Ty b coverage fhctior b = 100 which for o normal di b A COVETIE of 9%,
11 has beeen evalumied acoond ing 1o the “Evalustion af S Unorssiny of Mossrrsesd in Calibration (EA4-402 M20137

Certifiowtr N, (116 Toid
FR11-04mi-12

CALIBRATION LABORATORY Co.,LTD.

SPN0V1 08, 5 S Pesme Nartalet IS Vieen 4 Prament Wasihil Nl Lsdpives, Basghat 10000
Te QATRAVERG Fao [ESTET6TY  wewsa-mbmgbn s §omtadieificd Wi o

CLC
T e
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER b INSTANTEL
MODEL / TYPE ' THAISOLTIEAZ
SERIAL NO. ¢ UMIZIIUMIZIN
CLID, N, B PRIt AL
JOB CONTROL NO.  © 220220017950
CUSTOMER  © UNITED ANALYST AND ENGINEERING CONSULTANT O, LTIL

A1 SO0 UDDMSUK 41, SUKHURMYITT ROADR,
BANGCHAK, PHRAKHANDNG, BANGKOK 10260
BATE OF RECEIVED ; 31 February W21 DBATE OF IS5UED ¢ 14 February 1022

Wagrns | il o il b o g bt it b Rk 9 T L Y T, S (o e gl 4l e Cabratien Laberatery Cu, Lol

Calibrated By : Suwit Phusnbusabong
Calibration Engineer

Approved By : Monghkol Yowsoontom

Thin ' slirration £ riaificare dacemmin e drecesbility 8 aaiismel stindusils, nhich reiléc the anils of misarraest misalag
b Interasilonal Syitom of Uit (81}

Certifieate No, 120017950

FE-B1 1840112

Emﬂnmm LABORATORY CO,LTD. <=0
LEE -A-mlur--m A Fasd o, Proviert blarisd Bt Lsioronc: Ranglas 1370 wm o

wwe l-eareony G B oA -taboratory

CLC
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CONHTION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS 1{ X ) without sdjustment { | sdjustment

CALIBEATION DATA
1. ACCELERATION RESULT
Test pomt e STD Reading | DUC Reading Correction Uneenaimey
(p! { frequency ) (g) (gl (g} (% ofrdg. )
03 5 He 0,300 301 0001 (%
04 50 Hz 0400 (403 -0.003 (R
[ 3 Hz peak 0,500 0.50% -0.003 13
06 S0 Hx 0,600 0607 0007 13
o7 5t He 0,700 .708 AL00% 13
o3 100 He 0,304 302 -0.002 L9
04 100 Hz 0400 0,403 -t.003 % 3
4] 100 F pesk 0,500 506 -0.006 13
13 100 Hz 0,604 608 AL00Y 13
[ 100 #r 0 0.7 Ll 13
I VELOCITY RESULT
Tew poxoi STD Readng | DUC Renlng |  Comection Uncemamey
i ) { froquency § e | s ) {mmi ) Lemin ) | E{ %oy )
i 59l X o Span 0049 (F]
] sabz 000 L1060 -ana0 K
§ 50 M peak 5000 S0 2073 1.5
i 0t 6000 ol el K]
U 0 Hx 7.ooa T.005 009 3]
¥ i ke 3,000 37 QT (3]
4 10w e A poa A Q066 (F ]
100 e posk 000 S07H “ante 1%
L] B e 000 N 0088 2]
7 O ke 700 00 100 (K]
Certifieste No, QL1101 7980
FIO1--11 page daf 4
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Tl COSTBAM54 Fim ATATRI6TD s cp-gmontey oo E-rust sibsfen-uderatey o
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CALIBRATION LABORATORY Co,LTD. >, dap

CALIBRATION DATA
*1. DISPLACEMENT RESULT
Tl primni STD Rendng | DUC Reading Correction Uncermmary
[ | Fregency § g [ m ) [ ) A i & e i iy }
an ETTA el s 0008 1
am 30 M 0040 0040 000 (K]
005 00 Fix sk L ] 000 [E]
L0 30 b s il auihe (K]
am 3 Hz ann o 0.0 13
L1 ] 100 Ha [ €030 o008 al
o 1081 Ha oo e 0008 A
aos o M peal ansn auso 0008 LS
006 10 Ha 060 A s [E]
aon i He anmn aoaT 4001 2

Mo * means Calibmtioes maded * Not ANAYH Aceredord * i e Cortifisaie heve boen meladed for complemmon
The Seope of Accrofited ANAI Corificste No. ACTIN-2514 Viesion 08 Page | of 38

Thin report ja valid Bor the abave stabid inalrumieats sk,

ney End ol Certifioste awy

Corlifients No. 1017858
FI01 140152 page 4 af &

CALIBRATION LABORATORY Co., LTD.

55 S Pt Manuich 20 Vo 4. Proseed Warict S, Lacsress Banghoi S523
S Foe 0 GTR-DET v crdtonay onm £t sanicn Rleegey e

CLC
REPORT OF CALIBRATION
FOR

NOMENCLATURE . VIRRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE ¢ TEIAS0NTTIA29G1
SERIAL M), t LUMIZISAUMITINE
DATE OF CALIBRATION |+ 08 February 3012

ENVIRONMENT CONDITIONS ©
Tomperasure = k1% Relsiive Mumbdity 1 (35F 19 %nn

PROCEDURE USED :

This inssrament wan calibrated wsdor procaduss o, CLC-CIMCE-0E baed on B0 1806321 s calibriton gaidslioe,
“The calibeation was performed fry using Digiial Mahimerer, Universal Couser and Poriable Vibraton Calibraior
which maininised by ibe Calibnion Leborsiory Co., Lidl

REFERENCE STANDARD USED 1

. Drigienl Musdtimmeer, Wirveark Moded 1281 5. 29319,

2 Univerval Couier, [ewion Packond Moded $1154 SN T4484 13042,

N Portahle Vilbrathon Calfwsce, The Modal Shop Maods] 91 100 S5 11424,

TRACEARILITY :

1. The e raceable o Sywtem of Units (571, trough Asmrsstical Radio of Thalnd L
Centificate No. 03-010721. Due Dt 31 May 2003

I The = iaceable i Hysten ol Units (1), thriaugh Assumisticil Radis of Thailand Lad
Ceriflcsse No. 07-D0TNTE, Due Duwte 14 May 2002

3 Tha e traceable o | Syseem of Units (313, through The Modsl Shop, fnc.

Cenificats Mo, 264961, Due Dotz 10 November 3131

UNCERTAINTY :

The repartert expandnd tnosrtamty of meswrement = staied m the vandsnd uncertasty of mesesrement multipliod
byt coverage fector & = 100 which for & noemal di b2 A CenTag of 95 %
0 beaw b evahusted acceding Lo the of el L i Calibeution {EA-412 M-2011)°
Certificate No. Q12011260

FR-01 184002 page2od 4
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CALIBRATION LABORATORY Co., LTD.
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE ! VIBRATION METER
MANUFACTURER 1 INSTANTEL
MODEL / TYPE E THAIMLTIIAINI
SERIAL NOL s LA I2I93
LI, NGO, T 151801351

JOB CONTROL NO. i 12020701 2260

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,
A1 500 UEMBVSUK 41, SUKHUMVITT ROAD,

ANGUILAK, PIHAKIANGNG, BANGROK (0268
BATE OF RECEIVED : §7 February 2023 DATE OF ISSUED : 10 February 1022

Wopenat ol spbibe of o s vamba g wnisd mee b gt on by pant Fuinpe cogedons W nlees e appe el of the Ul siows D shis story O, Tad

Calibrated By © Suwit Phuanbusabong
Calibration Engincer
Approved By : Mongkol Yotsoontorm
Authorized Signatory

T Cabbsrwsrs Certafieate dorvmams e ooy o nateesl vamisids, s8ch rose i it o e srordg (s
Wi pmiavaathamal Syatams af Upis (811

Ceriificals No. Q2011260
FX-00-0am0-12 jpage | af 4

CALIBRATION LABORATORY Co.,LTD.

B0 S Pranin MRRAT 26 Vish 4, Prsti Maiki AP LadoSein Besghon 1030

T MATBOME P (1

L e e

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS 1 X ) withowt sdjustment { ) ssljustment

CALIBRATION DATA
1. ACCELERATION RESULT
Tiem paimm STI Resding | DUC Reodmg | Comociion | Unesrisssty
igl { Frogumey | - (gl igl (gl L% afndg )
LE] 0 ¥ 300 3T 41007 (L]
04 50 Hs 0800 as A1t 18
[T 30 He Pk thson LEE 1013 13
[ £ 600 0615 s 13
[T 0t Ha 700 e Aois 13
6 11 Hx 00 s .00 i
o4 111 Ha L) nale QL] 18
[ 101 Hz etk 0200 w13 0013 13
ns 1K1 He O BElE L L) 13
07 111 W0 ar e 143
L VELDCITY RESULT
Tk posini STD Reading | DUC Readmg | Comoition | Uity
{mniy } { tirspmency | P { mmis } { mmin ) (mmini | E(%alnig )
3 50 Hix 1400 1042 D2 1.
i 50 Ha 4000 4062 0082 1.
s S0 ¥ peak 5000 S070 b 15
@ 50 Ha 000 5,082 o2 i
7 0 B 7,000 7098 -nosd (E]
] 1001 i 3000 eI T I8
4 10 Ha e 4068 R ix
] 1140 Hz ek 5000 5072 402 18
& 100 Hx 000 ] 0082 15
1 111 He 700 T o 18
Cartillrate No, GII81I260
FiHI 104112 page ol 4
'
Lana'w‘lumuq%
ke wlkran



CALIBRATION LABORATORY Co.,LTD.

79,5 fa Pramann Wary,

Vit i, Pt Wl B, Lasohon, Bargio 5000
Ted O3 STR-EN4 Fan 0355

s s bty cm o cantinal sEoey ee

cic
[erep =
CALIBRATION DATA
1. DISFLACEMENT RESULT

Test posim Tads ST0 Readog | DUC Bendng Caneetivn Ureerainy
{mm) { Brequency | [ ) ) Lmm ) Fi%aredg )
ooy 0 e o DAT0 O e 21
0 80 He 0,840 /040 oo B
0oy Sz piak 0050 oasn 0,000 13
o e 0,680 0:860 (1] 13
o7 i 0aT aati 001 12
0.1 10 e 030 R 00 ()
o 160 e i 40 0008 11
[T 106 it peak 090 .80 (] 1S
006 100 1t 040 840 0000 13
on? 108 e [T ATl 4001 12

Kute, * maara Caliteationy eearked ™ Mol ANAL Acerediind * in this Cortificai have boen iclsied for completenen.
The Scope of Accreditadl ANMAB Cenificate No. ACTIM.

A Vession 008 Page | of 58

Thin repert s valid for by sben e siatrd et rumnt’s saly.

M0 Ead of Certificats s

Centifise Na. Q11011240
Fiai-aami-13 pagndal 4

CALIBRATION LABORATORY Co., LTD.
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CLC
P iye
REPORT OF CALIBRATION
FOR

MOMENCLATURE i VIRRATION METER
MANUFACTURER 1 INSTANTEL
MODEL ! TYPE 1 THAISLTI AT
SERIAL NO. t UMIZIUMIIIN
DATE OF CALIBRATION H 19 Janmary 2021

ENVIRONMENT CONDITIONS :

Temperatare © mEn®c Relatbe Wumidity © (55 E 151 WRH

FROCEDURE USED :

Thii wnk cml hraniesd wnider Mo, CLO-CPEE-0H hused on 150) 16063-11 wi culibestion guideling
The ealibration was perkamed by uslng Digital Mebsmseter, Universal Coames and Perubie Vibmwsion Calibreics
wikich mumisined by e Calitvsten Labsramey Co,. Lok

REFERENCE STANDARD USED :

1. Digitall Misnimeser, Waveick Model | 281 S, 293500

2. Universal Coumer, Hewlen Packand Madel 33154 SN, 14411042,

. Portobls Vibestion Calibsrainr, The Modal Shop Model #1100 S8, 11424,

TRACEABILITY :
1 The e tmeabie b
Cantificane No., D5-I20772E, Tue Date 31 Muy 2023,

d Sywiem of Uniis (590, g Aepemoal Bsdi of Thalam! L

2 The i nceaE 8 St af Units (53], through Aeronmstical Rada of Thailand Lid
Certifican Mo, 07-071 21, Due Daie 14 May 2012
L The are umcesble e Syutem ol Unit (511, through The Modsl Shop, |5c

Cartificate No. 2640.01, Due Duie 10 November D01

UNCERTAINTY :

The repored capasded aneeriniary of memsurornens s saed s the wandard enceriainty of measeemenl melupbol

by the canvernge faower k = 200 which for 0 sormal diveils 0 8 coverage eobabiling of by U5
It hias bazen evalumied acconding s the " of Bel uf i Calihrstion (ILA-4T2 M:2013)"
Cerlifiente No. QIMOK38E

F3-011-04%1-12 poge 2ol 4

CALIBRATION LABORATORY Co.,LTD.

i 59 Sl Pramart. blwsuied 29 Tomh, 4. Primer) Savnd R, gt Sargiol 5%

ol GREFASEAA Faw DSTRN ooy il el R ROy

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 3 VIBRATION METER
MANUFACTURER 3 INSTANTEL
MODEL / TYPE 1 TULAZSHLTIIAIRY
SERIAL N0, 4 UM 2304/ UMIN04
CLID. NOy 1 ISIR0 R

JOB CONTROL MO, 1 pELIRE L LELL]

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,
Wi SO0 UBOMSUK 41, SUKHUMVIT ROAD,

BANGOHAK, FHRAKHANONG, BANGEKOK 10260
DATE OF RECEIVED | |8 January 2022 DATE OF ISSUED : 21 Janusry 2022

Mg ol bl vt i b ERY S B e T KT agite, W oo e appewsal of ilw U oo Libiesio s Ca_ LA

Calibrated By : Suwit Phuanbusabong

Approved Hy : Mongkol Yosooniom

Thi Calleranien | artificair darwments the iraveabilisy s stbens] samdards, witech roslies She anihy ol Scestemisl e iag 15
ki imtermatiamsl Syvien of Duis (5]

Criificnte o, QIIMSEES

FI-00 011 'l-# Lof 4
wnms‘lumuq%

CALIBRATION LABORATORY Co., LTD.

% Marniat 1 Vimah & Pt M Al LS. Sarghat 10

Te ATRENL4 Pan (-ETA-STY e obfederios | awl st com

CLC

P n

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ¢ { X ) witheut adjastment { ) sdjustment

CALIBRATION DATA
L ACCELERATHIN RESULT
Tt prris 5TD Remling | DC Rasdfing Caeraction Umrernaimty
g ¥ freguency | b Lgd fgl ig} i %alndg )
03 0 Ha 0.300 0399 0001 ]
04 30 Hz 400 396 0004 £
[E) 0 He peak 0,500 4% 005 13
o 50 He 0600 (KL o0 008 3
(%] 1z (1700 e T 5
ol T e @300 o0 802 (&)
04 1 iz 400 ] A% L)
05 100 prak 400 0.504 00 13
06 1 He 60 e a7 13
07 K Hz 0,700 0T 4008 13
L VELOCITY RESULT
T poim il STO Rmadiey | DUC Resding | Comection | Unesrainty
{ mmis } { freguency | { s ¥ L mms ) (men) | E(%eolnig )
3 30 He 1000 34l B £
4 A0 He A0 4035 005 B
5 30 Ha peak 1000 s0m ] 1%
[ 50 Hs £.060 61 081 I8
7 30 fis 7000 T8 Qs (1]
3 100 Hlz 3000 1831 Y] I8
4 100 He a4.000 404 02 (£ 1
5 1K Hz pesk 5000 1086 284 T
] 100 Hz £/000 i Y] I8
7 118 He 7000 700 0083 L]
Certificae Mo, (1208558
FI-E 049112 page Jol 4



CALIBRATION LABORATORY Co.,LTD.

1011 888 o Proram® Wharnail 9 Viwh 8, Praaest arad Rt Laiiivi. Basgh

Tol DPAFROIEEA Fau COETHJHFT e bty o el nef-ai

CLT
P ]

o rraa

CALIBRATION DATA
=%, MSPLACEMENT RESULT
Tiem it STD Mondig: | DUC Reading Corestion Uncertmnzy
[ [ frespancy | e {mm ) {mm | Lemm ) T %ornig. )
(1] 50 Ha 150 L1110 w000 i
(1] 50 He T 040 800 [ I}
by 30 He pak LT e #0001 [E3
0% 40 He [ o 001 13
nat 30 Fin T s WA [ 1
(1) 100 e o 11t bong 1
el 00 e (el [LI2 0000 L)
(L] 100 Fla poak osn mose -0.em)| .3
(L] 10031 (0 (1] 0 11
nar 100 Hs Tt woTh 0| 12

Moo, * means Calibrions marked ™ Mot AMAB A ceidiced ” in this Cornficais have boen inchuded for completoes
The Scopeaf Accradited AMAR Coriiflcats Mo, ACDM-28148 Virsisn 008 Page | of 28

This repor s valid far the sbeve staied insiremend’s only,

#d End of Cortifieans 25

Cortificate No. (11805385
R0 -1 pagedof 4

CALIBRATION LABORATORY Co.,LTD.
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REPORT OF CALIBRATION
FOR
NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER | INSTANTEL
MODEL | TYPE © THAISOITIIAZON
SERIAL NGO, 1 UMIZIOSUMIZINS
DATE OF CALIBRATION  + 08 February 2022

ENVIRONMENT CONDITIONS
Temperabare © o3t 0 Relutive fumidiy « (254 19 %R0

PROCEDURE USED ¢
Thin instruinenl was alibisted under procader No. CLC-CPFEE-08 baod on ESO 16063:-21 ss calibratinn guideline.
, Univeread Counter s Porable Vibestion Calibimor

The calibs was per vy Degical
which mamismed by the Calibiation Laboimtery Ca, Lil

REFERENCE STANDARD USED ©

1. Dignal Nudamoter, Wavetok Medel 1281 /5, 2013

2. Universal Couriier, Howlen Packand Model F1154 50 28484 THEL

1, Poctahle Wibestaon Calibtstor, The Slodal Shop Model 91100 83, 11434

TRACEABILITY 1
1 The ang wsceable to Sywem of Lnis 511 theoagh Aonauticnl Radie of Thailuod L1

Cenilinte Mo 05020721, Dus Duie 31 May 2029

3, The: A treoeable % Syt of Units (511, throegh Acronautical Rede of Thabead Lid
Cemifleaie Mo 07-ITA21, Due Duie 14 May 2012
3. The e el to Syster ol Units (571, hroagh The Modal Shop, bne.

Conificaw Mo 264901, Due Thate 19 Navemnes 5032

UNCERTAINTY

expanided ol s wimtesd s the simndanl anceriamiy of woesarment mulipkid
oy the crverags Bactor b= 3,00 which lir o el 0 caverage probability sl appros sty 95 %
B ha heen ovaluated acconding 1 the "E af el of In Calitraiios CEA-441] M:204 37
Certifiente Na, (12001258
FI-411-04m0-12

CALIBRATION LABORATORY Co.,LTD.

LEPTL S S Prasen) Marasd T8 Taek 4, Prasen Marssl 8. Liohvean Bermtet 110
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE - VIBRATION METER
MANUFACTURER d INSTANTEL
MODEL / TYPE i TIIAISBLTIIAIS0N
SERIAL N0, 1 LUMEZISUMI TS0
CLID, KO, 4 IS1801250
JOB CONTROL. NO, 1 12020700 1258
CUSTOMER UNITED ANALVET AND ENGINEERING CORSULTANT CO. LTI

I BOH UDTMSUK 41, SUKHUMYIT ROAD,

BANGCNAK, FHHAKHANONG, BANGRKOK 10268
BATE OF RECEIVED : 07 Februnry 3023 DATE OF BSUED : 10 February 2022

Ragpars of gl shimay v renlag wimsn e fve rokom b part Kxropt ommplotr, Withas che spproval of ihe & sifwativn Labesiory G, Lk

Calibrated By : Suwit Phuanbusabong
Calibeation Engineer

This Clibathn CAr1eats aewmnts tha rareabaity 14 sasessl srsmdurds, shiok resluss (he saits o massssement ammding s
ke il S5iem af w51

Ceriificadr Mo, (312011154
R0 10112 g | of 4
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CALIBRATION LABORATORY Co.,LTD.

A0 11, WS Son Prwen Masid 29 Yk & Pramet basai Rl Lspeoan Rangaos 70
ol AR P (QATRMTT  vew ooy oo e meic-abouny mon

CLC
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ¢ { X ) withowi adjusiment { ) sdjusiment

CALIBRATION DATA
1. ACCELERATION RESULT
Teut paiss 5TD Reading | DUC Reading | Comection | Uncenaizey
L) § fraspisncy | - 1) ial (g} *( Soalnly, }
[ %] =) He 030 [ 113 <003 i
[T} 0 He 04 LE ~4i 00 [E)
(1] 0 Hy peak 5 506 -1.006 13
LT 8 He 0.4 604 1 005 13
[ o e 0,760 L 007 (6]
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Calibration Certificate

Certificate No,: 2M293-001-01
Client name: UNITED AHALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Bol Udermtuk 47, Bulhumyi Rowd,
Burgzhack. Praithacong. Banghok 10263
Equipment: H Mwier
Manufacturer: METTLER TOLEDD
Modal; SwsenEagy g4
Sertal No.: 120825117
1D No.: WAL WAS D0LTEET
Ordaer No.: 2202083
Operation No.: 2202083901
Date of Recsipt: A My 2000
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Calibration Certificate

Calibration Report

Certificate No.: T D
Client nama: UNITED ANALYST AND ENGINERRING CONSULTANT COLTD.
Cartificatn No.: pe Address: 3 Sol Udameuk 41, Sukhumreit Boad,
Equipmant: Chgam Thasmanews wim AT (o ey Bangehack. Prashanong, Banghoh 10260
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Date of Calibragion: W w232 Paged of i
Locstior: Chmmrat Calbrainn Lavarstsny. Watoral Foss relee
Erviranment Condition g Tamsansr. 1B8e W)
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Candition of this resuits of Calibration:
1. Caritrarion Mathod - = In hasaw mathost W-TE-0E by somparisar will siandasd thenmamee.
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Part of DKSH Group
Sal
Certificate of Calibration
Cartificate No.- CRAT0084
Issued Dake: 22 March 2022
Serial Mo (or ID} 1EA00ISE Job Ma.: KEPRIOAET
Marufs 51 Analy Page: ief 2
Elecirods Serial No. 18070067 Model | LF413T Brand:  SI Analylics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumyit Rosd,
Bangckak, Prakanong, Bangkok 10260 Thailand
[Emvironmant Condition: Temparaturs - % 2 ©
Humidey B0 wAH % 15 WRH
Calbration Place: Environment Laboratary, SPC RT Co., Lid.
1194 Soi Wachirathamsathil 57, Sukhurml 101/1 Rd.,
Bangechak, Prakhanang, Bangkok 10260 Thailand
Callbration By: Mr. Wasan Nuchnabes
Calibraion Dabe: 22 March 2022
The Mathod used: I house mathod, SPCC-WI-8, base on ASTM D 112514 and D 5381-14
Traceabiily:
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Cortificata Ma.: JPIEDG1-0Y
Eguipment: Digisl Trmrrerrasme sath WFD (i Msiar)
Hepnnar Bt Wodet  WINIZDEF
B e COOR1107 0 e UAE WAD e s
MESAREAE  HANNA RSTRUMENTS
Date af Calbration; BanemE Fage & ats
Calibratian poing: L TR TR
Calibrabon resul;
T proe wsk imevariad ) bysid bafy o drp b la 8 meinan depihsl 135w
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Calibration Car

Part of DESH Group.
Canficate No.: CMII0084 Page: 2of 2
Calibration Results:
Bafore Adjustment
Standard Uit Linder Calibration Coveraga Faclor
Canvectian Uncertainty
Cenductivity Sokstion Finaing (k) it
BO00  uliom B/ pSlem 4900 uSkm 200 022 wSiem
MIAD pldem B pliem B0 e 200 (Y] wSiem
1113 mSlom 074  mSlem 180  malom 200 088 mSicm
Afer Adjustment; a1 W13 pSiem
Standard Unit Linder Calibration Coverage Factor
Comaction
(x) Uncanaingy | £ )
W00 uSiem 250 wSiem 0,000 uSicm 200 0.2 whlom
4130 Slem 1413 plom 0o uSiom .00 L1 uSlom
113 mSlem 1071 mSem i mSkm 200 068 midem
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winadodia: CONDUCTIVITY METER T Labgss wonwafes 16300356
srvssoy (fu) FrrIaso (8
22 Mar 2022 errsevizie 22 Mar 2022 VMR
tnk | ik dnk | ek
Ganarmi
= o 1. AR & o
[u] 2. wruasoon | 90180, awle-useetan) = o
= o A afmy On = in o (On-Off Swicth) ® o
o 4. thanw (Keypad) @ [l
= o 5w (Display, Screen Condrast) & o
Speciopiolomaler
[=] o 8. uwsskuivivh (Batiey Backup) >= 2.5 VDC o o
o o 7. despubaneeruanoni (Wewslsngth Control) =] o
o o 8. vnaivinku (Wavelongth Check) [u] [a]
(=] [m] -} wwmarulnuss (U < 3,000 howr} o o
o [u] 10, mwsaruilans (Visible < 5.000 hour) =] [w]
o o 1. soeisuniuinod s (Caoussl Modus) o o
B Mater and Conduclily Mater
o o 12 hininn | Electrode and Connectian Cable | 7] =}
] (] 13 wiusnecaslu Elecirode (Level KO ) [u] [m]
o o 4. shiwhilie Elecirode (Dust Proteciion Hood) ] (]
I =] 15, wviulilatnem (Stand) ju] [u]
Turbvicimater
o | o | % meousuihes o Sampe) o | o
[=] o 17, Sfaunrsperrvesei (>= 2.5 M 30) o [a]
Awtomatc Sretor
m] o 18, R Piston Buresies 0 |m]
] o 18.  Function Rinsing and Dosing 0 ]
m ju] 20, snamemwrsmssUnanREney [m] [m]
smuwaln : Elscirode Saqniunl1ng4.9 °C Ty Control Walerbalh | 25.0 £0.1°C
Mir. Wasan Nuchnabon
Sanice Engineer
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Equipment | [Elctionic Balance Com.No.: 2Z2MMZI0
Condition As-Recelvad :  Lsad Bem Page: 2 of 3
Rasferancs : ZT04-054700C-1

Frocedurs used :-

Calibration wers conducted using in-house calibrabion procedure CP-0B01 aaconding ba direcl
measunemern methad against standaed weighl

Congition of iy regult
1. Reference siandard insirumands:-
Instruments: Madel Sarial No. IDMo,  Testreport No.

1) Siandasd Waghd Sel (B2} 15884 - TORC138 (LR ko 3 Feb 2023
2. This carmficats is vald onby 10 the lem calteaiad on date sni [Eacs of caibration

3. This resull of calbration was made on requesied &l the poind specilied by customear

4. This carmficase ip not cantifisd for ary commarcial (Faraaction

5. This [ 1o the onal System of Lint,
Result of calibration () Without Adustmant | * | After t by Intanal Cal
Range capacity : 0g b M G Resolution 000001 "]
ai 2 W 20 g FResplution 00004 g
Balore Adjustment -
Batance Measuremeant Coverage
Applied Welght Reading Comction Ungsmtainty  Factor
ta} (a) ) (2mg) (k)
015 200
038 2.00
{n=10)

P, .

wenanslilaigh

TECHNOLOGY PROMOTION ASSOCLATION (THAILANDEIAPAN)
COMEINHLA T SERVICES b NG PN A TR 4B THNTTNG AFRY R
A4 PATTASAKARS ROAR S0 15, SUARLUAN, SLANELIANG BANCEOE 1605

e T
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CerlNos 2ZZMMZ10

Page: 1o 3
Certificate of Calibration
Equipment : Electoiic Batance
Manufaciurer : imithor Tolodo
Model : XSR208
Berlal No. ; COORoTiar2
IDNa. : UAE WAD.O1212583
Subsmitted by : United Anakyst and Enginooring Consulart o Lid.

3 Sol Udomauk 41, Sulthumyil Roed,

Banghok 10260
Location : Bainnce Room
Received order : 20 Apl 2022
Calibration Date - 26 Apnt 2022
Ambient Temperaturs : 15 'Codn s
Redative Humédity : 30 % to B0 %
Calibrated by : Kunehil Prompral
Approved by : %_‘_

Approwed Sgniony

{ ) Posnthippe Tameyakul
{+ ) Malne Buiknses
() Suwit gl
Issue Data © 26 Apnl 2022

Thee Uncwrinbniies are bor 3 conldenoe probability of appeodmaiely 5%

tenenshiAitRN

B

iﬂulpmml: Elecironic Balance

Conditlon As-Recehved : Ligad fiem

RElErancs © Z20e-05470C-1 .

Renyit of calibration o e DRy

2 I
o | \&0’0

& mass of 100 g was placed i various position on tha pan
Thi walghing maching reading smor obtained s givan in the (sbis

Fosition 1  Position 2 Position 3 Positian 4 Position § alf-cendar and central loading

1al ig) (5.2 ig) tah (ol
0.0002 -0.0001 00000 £.0002 -0,0002 0.0002
3. Dupantury from nominal value
Balance Measuremant Coverage
Applisd Welght Reading  Comection  Uncertainty FEactor

gl (@) (e} (£mg) (k)

Unipad 0.00000 0.00000 006 243

008 0.05001 -0.00004 0076 213

8] 0.10001 -0,00001 o7 2n

1 1.00002 -0.00002 [TE] 208

] 5.00003 -0.00003 0.026 200

2 2000008 -0,00008 D049 200

50 50.00010 -0.00010 0.080 200

B BO.DO04 000074 R L] 2.00

100 100.0001 00001 B2 200

150 150.0001 00001 02e 200

200 2000001 -0.0001 03s 200

Thes reported uncanainty of messunsmant wis based on 8 standand uncerlainly mullipbed by & coverage
foctor k , @ lovel of of by 85 %.
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tenandliadig
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Cert No.: Z2TH1400

. y ) Page: 1063
Certificate of Calibration
Equipmant : Hat Air Ovan
Manufscturer ; Mbafraiedt
Model : UF 85
Serial No. : B216. 1868
1D Mo : UAE WAD.D27/2558
Submitted by : Urited Analyst and Enginearing Cansuiant Co.,Lid.
3 Sol Udamsuk 41, Sukhumvit Road,
Bangehak. Phraknanang,
Banghok 10260
Location : Lab Floor 2
Rocalved Order | 18 Octobar 2022
Calibration Date : 18 Ousobar 2002
Amibient Temparature : [28210}°C
Relative Humidity : (50230}%
Calitrated by : Proacha Miahib
Approved by © *-Q-J
Approved Sqnatony
{ ) Pomthippa  Tamsmol
{1 hemlen Butkrusa
{ o) Suwit Imjal
Issue Date ; 31 October 2022

! Emangmee Colteaten el Trstiag Sovsiio

naslunIuau

A 0046800

Equipmant : Hat Alr Chvan Cert. No: 27TM1480

Candition As-Received ; Usad fism Page: 3ol

Relerance : 2210-057500-1

Result of Caltbratian - [ *) Without Adpstimant

Function of UUE" : ‘amperature Sounca

Frash mir gatting | Class

Calbration | ULC uuc* Ti T Overall Covarnge
Foint | Satting | Reading stability unlformity Varlation " Factor
e () | (&} [x7C) 1€} (e | (=) L]
104.0 w0 | Mo o081 13 1.7 0.42 2
140.0 1400 | 1400 0.14 23 Z4 1.1 2
1800 1800 | 1800 0.21 35 a6 1.3 2

Calibradion L {6}
Paint Position
[C) 1 2 k] 4 5 ] 7 § 8 jrel) |
140 | roao?e | 1oae?e | 103777 | 104424 | 104867 | 104.426 | 104.012 | 703928 | 104.370
1400 | 38,190 | 130180 | 108808 | 130,550 | 140,266 | 138620 | 136203 | 130.385 | 140,968
w800 | 177.630 | 170.067 | 178643 | 170753 | 181.011 | 180.00a | 17oses | w7o7as | 1a1 27

Avarage" : The aversge of 30 values in eath position,
Temperature stabiity : One-hall of the greatest maxmum difference af measured tempensture af any one senso
Tampa 1 Tre anff of madared femper ot any ssnsor and the measured
lempesaiune al the reference incation which are chesned & Iha SAME BMe oF 8t &4 Cinse AN Ohesdvalcn bme as
pedaitle (o determing the tamperature patiern or homogensity within the chamber urder sieady-stabe conditicns.
Oworall Variation ! Tha D¢ of tha and minemum leTipirhlures Froughoul abserebon
UUC* :  Unit Undder Calbration
Mot @ The reporied uncertainty of measunement was ingluded stabilly and exciuded unifomity

The repoded uncerlsinty of measumement was based on & siandard unceriainty mulliplied by 8 coversge
tactor k, a & level of af apgn y 85 %

ol

wnms‘l:imu%i

# 1133251

A

Equipmend - Hat Alr Oven Cort. Mo ZITM1480
Condition As-Recelved :  Ussd hem Page: Zafd
Reference : 210.08750C-1

Procedure Used ;-

G fan wars using odure CR-OTO2 1o direst maasurement
mathod wilh Deta Acguisition which connected weih Resisiance Temperaiure Delecter | RTD | and
Tharmocougks Typs T.

Tha temparmturs scals ysed was based on 15490

d of of
1. Relsrence standarnd insinimant: -

Instrumant Model Serial Mo, Cort- No. Dus Dats

1 | Data Accpsisition RS MY41021843 ZIM 10 Jan 2023

2. This cerficate i vald only 1o the (em calbrated on dase and pAce of CRUbrabon,
3. This certification (s taceable to the Wbamationa Sysiem of Ure,
Result of Calibration ;= [ *) Without Adjustment

Function of UUC* © Temparaius Sowes
Fresh air setting © Close: Environmend during cafibration
Finished
1’: : Temp. { *C } Fo] 30
REL Hurmid. [ % ) 47 40
5 H AT Bupply [ Vel | 21 220
L
b Rel. 5td. 10 No.: @
Calibration Polnt
Position:| (184)°C (140,180 }°C
1 18-04ATD0 | 21-04TC-01
2 18-D4ATO-02 | 21-04TC02
a 18-04RTD-03 | 21.06TC-03
Probe insialation Dwtals - Dimension of Chamber : P JBIMATDOE | 21-04TC08
a= &0 om s HeE 5 1B-4RTD0S | Z1-04TCO5
8= 60 cm sn . = & | eaRTDO8 | 21-00vC08
e= 50 em MR 7 | 180arTDO7 | 21-04TCO7
o L & | 18-04RTD08 | 21-04TCO8
B rof] | 18-04ATD-00 | N-04TCLR

mnms'himqurJ

a 1133252
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TECHNDLOGY PROMOTHIN ASSCRCLATHN (THATLANE-JAPAN) m&

CMPORATE SERVICKS 3 BOUIRMENT € ALIATION 450 TESTING SRS 2o o
T PATTAN AR AN WAL SO0 |8, SLOARLLUARE, SLUANLLLA NI IRANLTH O 11128 ek
WRE-F e R
THL O T00.57  FAK G-TTT0M P —

Cart. No.: Z2THED

Certificate of Calibration Taancafs

Equipment : BOD Incubatar

Manulacturer : A

Mode UC4-1320

Serial No. : 13URCASD3207

D Mo : UAE WAD 01572581

Bubmitted by United Anatyst and Engnsaning Conaufiant Co. Ltd
3 Sol Udomssik 41, Sukburm Road,
Bangchak, Phmkhanong,
Banghak 10250

Lacation : Latr Floor 2

Recaived Crder A7 Fabruary 2022

Calibration Date | 17 February 2022

Ambient Temperature : (2m110) %

Rilathve Humidity : (50430)%

Calibrated by - Kunchit Pramgrat

Approved by M

Appraved Signatory

i g Posmahippa  Tameyiol

:"{]H-u Butkruss

) Suwit imjai

Imsue Date : 2 February 2022

The Uncerisdnties are for o condl b ol appr v 950

anasluaua
A DD3BDR
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A

Equipment - BOD Incubsaber Cort. Mou: ZITHE0
Condition As-Received :  Lised llom Page.: 2 a7 3
Reference : F22-0A480C-1
Procodure Used -

[= g ST & CP-OTO2 actoeding 1o direct measurment

misihod with Dwis Acquisiion which connecied with Resistance Temperature Detecior | RTD
Tha temperatum Bcale vaed was based on TS-80,

Condition of this result of calibration
1. Refendncs standard mstrument -
Insirument Model Serial No. Cert. No.
1 ) Data Acquisttion 4ETOA MY A40351 Z1LMD0 3 Dac 2002

2. Tnis carvficats is valid only 10 the Rem caliberted on dabe and place of calBration
A This camficalion is Iraceatis 1o the Intsmationsl Sysiem af Lnit

Result of Callbration = (* ) Without Agustmart
Function of ULE® : Temgerature: Source
Fresh air seiting : Mat Avminbie during calibration
Boginning | Finished
-g'; Z Temp. (€ ) 28 28
REL Hurmid | % ) [ 75
o m& AT Supply [ Viall ) ) =0
Ll #'HQ
, 2 Position : 'f::‘
W Tl /: 1 TEIORTO01
e 2 TB-IORTE-02
2 1B-10RTD-03
Frobe Instalation Details | Dimension of Chamber - 4 TEADRTO-N
i W e : 08 m 5 1B-10RTD-06
£ W W W e ] 22-40RTD-10
&= W He 135w 7 1B-10RTO-GT
= ] 18-1DRTD.08
ey e e 9 frof) | 18-A0RTD-0R

Wk -

@nasla AU
al

35042

it

TECHNGLOGY FROMOTION ASSOUIATION (TILALLAND-JAPAN) M

CORFORATE SERVICES 3 BOUIPSICNT CALIRKATION AND TENTING SERVICES w;‘_r",Eq-\;
AR FATTANAK AR RO S ARL AN S AR L AN ISR i) g e i
TRL 0 ZPrFmmaeT1 PAN O FTiesed AL RATIIN SrOR

Ceri. No.: Z2TM30S

- i & Page.: 1 of 3
Certificate of Calibration
Equipment : BOD Incubasar
Mamufacturor : ARCO
Mo : UR-1320
Serial No. |
00 M © UAE WAD D1B2851
Bubmitted by : United Anatysi and Engincanng Consuitant Co. Lig,
3 Sai Udommuk 41, Suichumyit Road,
Bangenak, Prrakhanong,
Banghok 10260
Location ! Lab Fioor 2
Received Order T Apeil 2022
Calitsration Date | T Ageil 2022
Amibient Temporature : (26210)%C
Relative Humidity : (80+30 )%
Calitwated by © Man PRRERADONGDAIBOGn
Approved by Mt
Approved Signatory
i’,}Punmm Tarmeymkul
(¥ ) Maisa  Butkruea
{1 Sumit imial
issue Dale ; 18 Apedl 2022
N This Unowwrtaimtses ar for a confidlence probability of spprosimatcly 95%
v
tanmsiunauqu

A 0040246

Equipmant © BOD Inoubator Cevt. No. 22T
Condition As-Received : Usd fem Page.: 30f 3
Retorence © Z202-04480C-1
Resuit of Calibration - (%] Wimout Adustmant
Function of UUC® : Tempersturs Souces
Froah air satting : Mot Avaitabie
Calibration | ULC* uue* Temperature Tamperature Owerall nosrtainty Coverage
Pairt Betting | Feading stahility uniformity Variation Factor
3] ('cl {"c) (2% ) ("¢ ("c) {#C) k
200 185 194 0.30 058 19 0.55 2
Ealibration Maasurad Temparatune | °C )
Paing Position
ey | + T 3 T 3 T & [ & T & | 7 [ & [ opery
00 20154 | 20013 | 20356 | 19500 | 19834 | 19761 | 1817 | tee2e | 1982

Average® : The average of 30 valuss in sech poaition,
Temperature stablilly | Ove-hall of the grestes! masimum of Ay 00 SENSON
Temperature uniformity : The maximum diference of messumd ismpansiunes &) Bry ssnsoms and the measured
‘tomperature at the reference localon which are obssned al the same fime or 8l B coss an observalion fime as
[possbie 1o deledming the lemperature patiern or hamogenedty wilhin e chamber under sisady-sisis condilions.
‘Owverall = Tha Dk of bhe and mini ol troughout
WUEC™ 1 Uit Undar Caliation
Nole | Tha reported unoertsinty of messuremant was included slatilty and oxchded ursormy .

The reporied unoadaingy of maasoremont was based on @ stendard uncorisnty mulipbad by & covarage
tact K, praviding @ leval of confidenca of approximataly 95 %,

~080-
Wl -
naslumuas
a 1026041
Equipment ; BOO Incubaior Cort. Mo.: 22TM30S
Condition As-Received :  Usad fam Page: 2ol 3
Roference : Z204-00150C-2
Procodure Used =
mummmmwmmmmﬂwwmm MoasLAamant
imathod with Dats A Wi wilh Ti ure Dedectar | RTO )
The emperabsrs soals wsed wes basad on TS50,
Condition of this result of calibration
1. Anfarance aisndand neirment -
Instrument Modsl Sarial Na, Cort, Ne Dus Date
1 ) Data Acquisition 40N MY41021843 FILM 10 Jan 2023
2. Thin ceriificais (s valid only % the fem calibrabed on date and place of calbmban
A This g o ihe System of Linil.

Result of Callbration .- | ") Without Adjusiment
Function of UUC" : Temperaiine Source
Fresh air setling : Nat Avadabie

Environment during calibration

Temg. [ "C }
REL Humid. (% )
AC Supgly | Voll |

Blax
B

Ref. Sid.
1D Me.:
1B-04RTD-01
18-B4RTD-02
18-04RTDHTE
18-04RTD-04
16-04RTD-05
18.-04RTD-06
18-04RTD-O7
18-04RTD-08
] 18-C4RTO08

3333

R b L b el o

Vil .
taﬂmslunauquu
a 1104314



Equipmant : BOD Imcubates Cort, No.: Z2TMI0S
Condition As-Received : Usod Bom Page.:3ald
Aaterence © 2204-00150C-2

Mm (*) Wighout Adjstmant

Calibration | ULEC* uuet T Ovarall Coverage
Point | Seiting | Resding stability uniformity Variation Factor
(€1 | ey | %) [£%C) (e} ey | grey] w
20.0 200 00 [ [T 1.1 064 F]

Calibrason Measurad Tamparature | “C |
Paint Position
1%G) ¥ T = 17T 3T &« T & 1 % | 7 | 1 [
200 20080 | 20066 | 19866 | 10.828 | 10855 | 19650 | 10.818 | 18.67% | 19.899

Avarage® : The sverage of 30 valuos in anch position,
Temparaturs stability : One-naf of tha groatest i of B any ane sensor
T ty : This of measured ai any senscrs and the measured
fmmparalune ai ihe reference location which ame observed at the same tima or at a8 clcss an chsdrvalion Bme as
mhdwmhmmmnwwrxwhummmmm
Overall Variathon : The Diflerence of the thioughou
UUC* ¢ Unil Under Calibration
Mole . The reportod uncortainty of measurmment was mckided stabiity and exduded uriformity

Tha reperiad uncertainty of moasuramant was basad on & §naand whoartainty muliplied by & coverage
Tactar K, pr g & level of of appr B %,

-o00-

Wy, -

tamm’lumun_u
a 1104313
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Calibration Report

Cartificate No.: 2037008101

Equipment: e Y ansifctiae:  HETTLRR TOLETE

Modui AT LFALCT Brpslutian, L1 ]

Saridl e |1IEINID Mo A A DL A

Capscityy 120 5
|Date of Calibration: 1 1une e P ]
Ervironmant Condion: smoesi Tespemsw: 198 = B3 T  Bsowimedne & @ 15 %

Pisce of Callbration: AR, Bika5in Aoor, UMITED ARALTST ARD EHGIMNEEIING COMSULTANT £0., LT
Candition of Equipment: Goes fonstion

Congition of This Regyits of Calibration;

I Cobcon Mehod  WF| Mnthod WABHIZ] I Siouse Metreo based an RS kabi 14 : 3019

L eference Sananes:

Beference Standard  Model SerialMo.  Calibrotec By  Cartificate No. Dz Date

Bariand Weigh Com £2 150y X -] s & ey Tz
Farclird Woght Cum E1 1500 BRI w MO ey HIER
Instrument [HModel SerfalMo.  Callbrated By Cerlificate No.  Due Dabe

Thermo-Hygre Mest FONE %0 WLETH QLN Qualty Rt CRI-ER 1 Pebnasny J013
1, Than cartficaton s Eracasti m 51 UNIT

A, THs CEFERCHE Wilh CETTTABD B Y Tl PRSTUPATT w6 Rt
8 THS i SHEVEREA wi Yt aZ0R i hiwn o0 A and pace of cilbnston oy

Calibration Results:

1. Repeatatility of Resding:
1 LRl
m somees

2. OFf-Centar Errar:
Ammmol 8 g wee plbced e e B varous peetEn on e
TSI SIS 6T § PR T 7Y 08

PSR Feremon: 01 Date: 200465

up
p &
n f i AP LT L T R T HacaE

AUl SrT el I URIN TRAEATANGALD v T 3‘*“
Foarclgter o FoLaieal DBt Sor Foo e bl

" Pt kil atnetcry Seee T it et M

Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED AMALYST AMD ENGINEERING CONSULTANT £O., LTD.
Address: 3 S0l Udemsuk 41, Sukhunwit Read,
10260
Page i o83
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Modeal: ABI04-5]FACT
Serial No.: 1129381010
1D No.: UAE WAS.002 2551
Order No.: 2300130
Operation No.: Z203120-001
Date of Receipt: 1 June 2022
Date of Calibration: 1 June 2022
Calibrated by  r-7aveessk seitee Approved by /‘%i
Sclentist { Mr.Pheraphat Tuanjt |
Mg, DVISHON OF CANaninn Ll atiry
Dty of Tnsus: 7 June 2023 o Ehn Taam
The for s of appr a5
Theg CEMALEA 15 SEUBD @ ICF0ANCE Wil e (INATRGES of accrinblation granied by B That Leboratory dcoresmabon Scheme
winch b atsesied the messremant cepahilty of Be Shoratory ANG % TROAMLETY T FECOGNITGT FETONE SENHE w1 e
TR O ERRIATAN rEMTad at he labirptory. Tha cortfcsts oy oot be meproduced oiher

COTEDONING rafata Ransacti
T i) ol lep! Wit e prior weilten approval of B Katonal Food Instibre.

FoC3-000 Rpveson: 00 e 20 04-63 q !

FEEFNEELATE WRISTan WA A
I I I Al ST TR L LTS S T THELAS T TS

Fousdishcr by Fobaitel De-sopemar? anoral “oo0 mestms
Food dsres o scoreen e Dt

Calibration Report

Cortificate No.: 2203130-001-00

Equipment: Emeeon Baias Mancfactarer:  MUTTLER TOLEDD
gl AL ST AT Respbution: 0000 L]
Saiisl Mo 1121010 BN LS WA BT
Capacity Z0 5
Drte of Calibration: | s 207 Paga 3ol

Cafibration Bange:  0-2005
Cabration Atjustrant: intsrms: Canbration

3. Departure from Mominal Valus:
el ke Sardard Vase Aowrage bmmirg Cormaction Usmezary | Coavage Famr
L g 1l La 1 L4l Lal Ls & e
|———iial LU0 s £.900 LU0 i
34 Dl AR L2600 G buih Lt
CEH 0253w L) A4s01 SIS SE
23 Sam0 24300 Base0 | oo L 30
[F] 02000 0000 £3800 Rocoom. i
L L] y0ee 1000 [ DB )
i L5000 Lt ] L b s -
Fl FE Azme | aae o by o |
! £ 0000 5 000 Ao b 200
i} bl o] L] L™ | LI, i
] 1259999 19.599 200 1 omooss [ b
i -1l L] X H -
.| 5500 8] Lk a.0m im
ik ISR Hhisn 29001 Q00057 20 |
(1] 143 5551 14 a5 .m0y im |
280 0 3EET =] Sy LELL 3 -

Thee sepusd GRS MY B FESRFEREY WES (5565 5 & Sarclets LrCEREEy uUBplid by & [wirigs fSclor ) | providing

‘v corfiderea of apprTareal B K.
- o . ﬁi_

F-C501T R 89 Bane: 10-04-85




TECHNOLOESY FROSUFTION ASSOULATION (THAILANIJAPAN)
CTHRPORATE SERVIOES & DOUIPSIENT CALIBRATION A% TENTING Shlvices
$1a08 PATTANMAKARCS 0l 0 LA S0 ARLUARM S0 APLL A% BANUKDE 1028
TEL D EPIVMOGIT  PAK I EPIeamg

PN )
CALERAT din

Cert. Mo.: 2aThSE3

u . - Page. 1of3
Certificate of Calibration
Equipsment ; Incubaine
Manufacturer © hammart
Mindel © PP 260
Sarial No. VB1E.0187
0 Ko, - UAE MIC 0032550
Bubmitted by : Unitad Analyst and Enginsaring Consuliant Co. Lid
3 Sl Udomsuk 41, Sukhumvil Road,
Bangohak, Phrknanang,
Banghkok 102640
Location Misratsolagy Laboratory
Received Order : T Apel 2022
Calibration Date : 7 Apri 2023
Ambiant Temperaturs ! {2/z10)°C
Ralative Humidity : (50230)%
Calibrated by © Prawit Sodavitchil
Approved by | T‘-!u
Approved Sgnatory
| ) Poenthippe  Tameyakud
) Maise BuSerusa
[ ) St imgai
Issun Date : 18 Apnl 2022
Ihe Utiertainiies are For s confidence probehility of spprosmately 95%
S s Vg S
Ll
lﬂﬂﬂ"l‘ﬂuﬂ’)‘l.lﬂ_ﬂ
A 0040248
Equipmant : Ieubaio: Cert, Nou: Z2TMESED
Condition As-Recaived : LUsad Rom Page: 3of 3
Refersnce : 2204-00160C-1
Result of Callration :- (7] Wemet Adusimant
Function of UUC* : Tempenature Source
Frash air satting : Closs
Callbration | ULC* ulc* T Cvarall Cowsraga
Paint Seiting | Readng stability uniformity Variation Facior
() (6) | () i2"¢) ("C) (e | (#cy [
5.0 35.0 3450 012 05 [Er) .30 2
Calibeation Measured Temperature | °C |
Paind Position
iy | 1+ T 2 T a T &« T & [ & | 1T | & [5ie)
320 35170 | 35167 | 34838 | 3apd4d | 3amie | 34864 | sa8es | 3470 | 3aTE0

Awarage” : Tha avenage of 30 values in sach position.

Temparature stability : One-nalf of thes greatas! maxmum G%ecencs of Massured temperature at any one senscr,
Temparature uniformity | Tha dif of massured #1 Ay sansors and he measured
emparaium & the referance location which are observed at the same iime or ai a% close an chservation Sme as
passbie o delerming the lemperasure patiern or omoganeity within the chamber under steady-slate conditions.
Overall Variation : The Difference of the and o

UUC* @ Uni Lindes Calitiration

Mote | Tha mpodied whcestanty of measurement wos included stabiity snd sxduded unformity

T repories uncariainty of messuremend was based on a standird uncertainty muttplied by a coverage
Tactor K, providing & level of confidence of approximatety 05 %

oo

Wyl .

mnms‘lumu Ll
a 1104309

A

Equipment : Incubator Cort. No.: ZaTMS83
Condition As-Received :  Used llem Page.: 2083
Reference : TI04-00160C-1
Procedure Used -
G ion were Lming jprocedure CP-0TOZ according o dimect ineasutemant
mathod with Dala Ac wihich wwith Te Deiechor { RTD |
The emperahse scale weed was based on ITS-80
Condition of this result of calibration
1. Referancs shandard nelrument-
Ingtrumant Model Sarial No, Can. No. Dug Date
1) Data Acquisition JEETOA MY A406TEIT ZILMID 20 Jul 2022

2. This cerlificale |5 valld oniy to iha iinm calibrated on date &nd place of calbralion
3. This carification is irsceabls to the imiemnational System of Linil.

Sesultof Calibration = {°) Withoul Adusiment
Function of UUC" : Tempemiure

Frosh air setting : Closa Environmant during calibration
inni Finished
# amp. [ *C ) 26 28
REL Humid_{ % | &0 (3]
5 H IAC Supply { Vol ) 220 280
a LA
H | v
4 B R Rat. Std,
T 1D No.:
W 5 Jie s A0 1 TEATDZT
= ] 18RTORZ
3 1HRTDR3
Prabe instaistion Detaiis - Dimanaion of Chimmber : 4 15RTD2M4
A= 50 em D= 05 m & 1SRTDENS
o= &0 om We s m . 15RTDRA6
e= B0 om He 080 m 1 TSTDRAT
8 15RTD218
Capactty 0%
2 9 fret} 15RTDZHS
1
lﬂﬂmﬁhﬂ')‘uﬂ“
a 1104310
it

TECHNOLOMY PROMOTION ASSCUCIATION iTHAILAND-JAPAN)
CORPRATE SERVH ES 5 B BVENT C ALISEA T IO A% TESTING SERVICES .—:.:J:_":—.‘;;J
SR PATTARMCARS BIRADH MO 1. S1TART D NI S0 AR LEAS MASTROR. N2 gt
Y
THL B ITIT 0T FAN. IT I PR —

Cart. No.: 22TM50G

Certificate of Calibration Page. f of 3

Equipment ; et

Mespusfacturer | MisTirmant

Maded : PP 280

Sarial No. © it

iD Mo : UIAE MIC. 02112561

BB B4 United Anitys! and Engheering Consultant €. Lid
3 Sl Udomsuk 41, Sukhumvdt Road,
Bangehah, Prrakhanong
Banghex 10260

Location : Microbiciogy Laboeatary (302)

Rueceived Order - 3 May 2022

Calibration Dafe : 3 May 2022

Amblent Tamparatuns | (2:8£10)°%

Fetative Humidity : (50430)%

Calibratsd by PP

Approwed by : Waly, -

Approved Signaicey
[ Pommigps Tameyuk
| Maian Butknion
[} Buwit mial
Insue Date © 10 My 2022

The Ueceriningies are for s sonfldonce probubillty of spprocdmaiety #35%

Ly .
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A

Equigmant : Incusatar Cart, No.: 22TMS03
Condition As-Recelved - Usad lem Page.: Zof 3
Raference | Z05-000300-4
Procedurs LUsed :-

Cakbrabion wene conduciod using calibraion procedure CP-OT0Z sccording to direct mansurement
rvattod with Data an which with Ti Detocior | RTD |

Tha inmpanature scals used was based on T5-80,
1. Reference standard instrumant: -

Moge Barial Mo, et o, Duse Diste
1 ) Data Acguisition a0 MY48023652 21LNE 06 Jul 2022

2. This cortificain is valid oniy 1o the item calibraled on dale and place of calibration.
3. This ceriilication is iruceable to the intemationa System aof Unit
Resull of Calibration ;» ("] Wihout Adjustmen

Funetion of UUC* : Temparshusrs Sources

Fresh air setting : Mat Availably Environment during callbration
in Finished
1, p Tamp. { °C | 3 2
REL Humid, [ % | 83 2]
i P [AC Bupply [ Voit | 221 230
$" el
W,’-;‘J-s}i-'h / 1 T016RTD-01
- 2 20-18ATD-02
3 20-1BRTD-0
Probe instaiiation Details : Dirmanadon of Chamb © s 20-1BRTD-04
as B0 em De Sl 5 20-16ATD-08
Be 50 om W= as  m & 0-16RTD-06
e= B0 om Ha ek B 7 209BATO-07
Cupscly= 098 B 20-1BRTD-08
Birel) | 20-18RTD-08
Ll
nsslunaugy

TECHNOLOGY FROMOTION ASSOCTATION (THAILANDJAFAN)
CEIRPOR A TE SERYECES 31 EQUIFSENT CALIBRATHIN N0 TISTING SERY RIS
AR ANST RASGRIN 1 S,
TAR BITHe R LA om

RRA PATTASARARS BCWAL S0 1B, WLARLL A
Tl #-3a

Cart, Mo.; 22TM56S

5 m Page.: t of 3
Certificate of Calibration
Equipment | Wator Batn
M ECtune | M
Maced ; WNE 14
‘Sevial No, © La%4 407
D Mo. : UAE MIC 0062558
Submitted by : Uinbod Analysi and Engineering Cansultant Co. Lid
3 S0/ Utcmeuk 41, Sukhumil Road,
Bangchak, Phrakhanong,
Bangak 10260
Location : Microticlogy Labamtony
Recalved Ordur | T Aol 2022
Galibration Date : T Apnl 2022
Arnblent Ternperature (28:90)C
Relative Humidity : (50£30)%
Calibrated by : Prawit Soduwitchit
Approved by : s, -
Approved Sgnatary
{ ) Paminippa Tameyaid
(/) alne Butkruea
1) Suwit Imjai
Issue Date ¢ 18 Aprl 2022
The LUpe wiv fod & pr v o s L -1
L 'r-iun w1z v
. “enmsluaugu

A

Equipmant : |rezatarar Cart. Mo 22TME03
Condition As-Recetvad - L e Page.: 3ol 3
Refergnce | 050003004

Result of Calibration ;- {* § Without Adjustrmant
Function of UUC* : Temperaiure Source
Fragh air sstting : Neat Failable

Callbration | Luc* | wuc Temperature Temperatura Tvarail Covarage
Point | Setting | Reading stabidity unitrmity Variation Fastor
(e [ ['eh (="C) ("G [C) (&0} [
=0 220 20 0081 0.086 [ 030 2
[ 440 40 0.0 0.81 13 0.3z F

Calibration 3]

Paint Pasilion

('S} 1 2 1 4 [] [ T L] 9 jref)
220 | 22238 | 22200 | 22139 | 22207 | 22184 | 22178 | 22136 | 22168 | 22181
@40 | 44804 | 44.E70 | #4340 | 44.215 | 43074 | 44446 | 43888 | 44208 | 44908

Avarage*® : The average of 30 valuss in esch postion,

Temperature stabllity : One-ha¥ ol the gresies! maximum difference of messunsd fomperatune 3t any oo sensar
i The of 81 @y senBors and the measured

tamparsten &l the eference boation which ans cbsarsed & the sams Bme or & 83 cloge an obssrvalion leme as

possibie fo deterine the jpatam or gennily within the: chambor under sioady-8iate conditions.

Orvorall Variation : Tha Diffarance of ha makmum aed minmien ¢ throughout

UUC* © Unil Undar Caliiration

Mesa . The mperied unceriainty of measuremend was inchuded siabiity and sxchuded uniformity

The reporesd uncersinty of measuremen| was based on a slandard uncerlaingy muliipies by & coweage
faciar &, & lovel of al appr B %

-ala-

v
enssluniugy

Equipmant : \Water Bath Cart. Mo.: ZITMS6S

Condition As-Recetved :  Lisad lem Page.: 2 of 3

Rederencs © Z204-00150C-2

Procedure Used -

Cabbeation ware conducisd using in-houss caltwstion proceduns CP-DTOE scconding lo direct
moesremont method with Data Acquisition which connecied with industrial Pistinem Resistance
Thamomatar { IPRT |

Tha tomperatuun scoss used was bassd on (T5.60

1. Rafeienioe standard inssumant:-
Inatryment Hogsl Serial Mo, Can. Ne, Dus Dl
1 j Datn Acqistion 389708 MYS408TRIT 21LM10 20l 2023
2. This centificale is valid only o S tlem calbrated an deta and pleca of calbmsan.
3. This ceetification is traceabls to the Intemational System of Ui

Resyltof Calibration i ([ * ) Without Adustmant
Functian of UUC* ; Temparaiure Source
AC Voltage Supply
(%) [ WEH. ) { Vol
Baginning of Calibration 26 a2 =0
Finished of Calibration 20 L] 20
p : [T
= ID Mot
i TORC 143
21 - 2 TORCTEY
7 Fasld r 3 TORC145
=1 - 4 TORC 146
Sijrnd | TORC14T
Froa

wnsnslunigy



Equsipmaent © Water Bath Cort. No.: 72TMS55
Condition As-Recaived : Ussd ham Page.: Jol 3
Reference : 040016004
Result of Callbration = (| Without Adjustimant
Function of UUC* : Tempensture Source
Callbration (= UG ag [k
point Satting Position
‘e (e [} 1 | 2 | 3 [ 4 | Siret}
44.5 44.5 445 4d 424 | a4dcd | 44a7h | aaaTd | a4 51
Calibration i Coverags
point -y 4 u i Factor
(e {'C) (&G [£'C} "
445 [F] [ 015 2
Average® : The nvernge of 30 waiuas in asch position
ity : Thee difforonce of at any sanscrs snd tha mossured Sompamsune
@i e relenance location which are absarved af the same lime or al as closs an observaton §me a8 possibie
3 e patiern of wathin the chamber under steady-siate condrians,
Stabilty : One-half of e grealost of &1 @y ONi probe

ULC* Uil Under Caloration
Note : The reporied unoeriamty of mensurement was inciused stobility and eschuded unifomity,

The raporied wuncenainty of measurement was based on @ standard uncerainty multiplied by &
coverngs faclor B, prosiding @ level of confidence of approximately 55 %

oo
v
enesluauels

- Watar Bath Cert. No.: 22TMa2
Condilion As-Recotved :  Used lism Page.: 2 of 3
FReference : ER0Z04440C-5
Procedure Used -

Calibrafion wene conducied using in-house 1 CP-OTD4 g i direct

MUt mathod with Data Acguistion whsh o with Platrum Resk

Thesmomeser | IPRT |
The bemperature scale used was based an |TS-80,

1. Rnfararce standasd instrumant:-
Instrumarst Model Serlal No, Corl Ha. Due Date
1 ) Data Acquistion 348704 MYS406TB1T 2ILM10 20 Jul 2022

2. This canificate & vahd only jo e iBm caibraed on dale a0 place of cilbralion
A, This cenification |s Iraceabils 1o the Inlematonal Syatem of Unit.

Result of Calibration :- (") Witheul Adusiment
Function of UUC® - Temparature Sourcs
Environmeantal AL Voltage Supply
(C) | (%RH) {Volt)
Baginning of Cabration 21 [ 2
|Finishad of Caliwstion 22 56 230
: Reol, Sid.
Position : Biies
1 TORCI4S
i i 2 TORGHdd
St / 3 TORC 145
e < 4 TORC 148
Siret.) TORC147
Froni
@nasluauau

a 1036053

THCHNOLOGY PROATTTION ASSOUTATION (THAILANDJAFAN) =T
LTS TE SERYICES & EGUIFENT CALIREA TION AXD TESTING SERVICES "\{f;:_:\“-\“x";
TRl PATTANAKAEN RO SIM T, WOANT AN, SUANLIUANG RANGROE M2 b
o
TUL 07707 M IT  FAN 0 J7i%ased LA e S
Cart. No.: Z2TM33Z
Certificate of Calibration Fage.: 103
Equipment : Wator Bath
Manulacturer - Marrenarn
Modal : WHE 14
Eerial Mo, © LA1E DE14
D Mo, : LAE MIC 202881
Bubmitted by : United Analyst and Engineening Consultsnt Co., Lid.

3 Sod Udomsuk 41, Sukhumat Road,
‘Bamgthak, Phrakhancng,

Bangkok 10260
Location . Micrabiclogy Laboriory
Received Ovder : 17 Fobvuary 2023
Calibration Date ; 17 February 2062
Ambiont Temperature | dWei0)C
Relative Humidity : (B0£30)%
Calitwated by : Suwil Imjai
Approved by : :

Approved Signatary

{ ) Pomitipps Tameyskul
(<) Malon Butkrusa
issua Date 2 Fobnuary 2072

llrl'_-n_uhllum[ml comfidence probsbility of spprecimedely 95 %

S i ] ey i i s MR

| apaprars ©brivrize ot Tosirg, e

@nasluaunu
A DDIED36
Equipmant : Waber Bath Ceri. No.: 22ThEIZ
Condition As-Recsived | Used Nlem Page. Jof 3
Referonce : 23020444005
Rosult of Calibration :- | * j Without Adjustmant
Funetion af UUC* : Tompenmture Sourco
Calilration uuce uuc* Average* Standard Reading [ © )
paint Setting Reading Position
(e ] (€] 1 2 3 4 § jret )
44.5 44.5 448 44545 44817 44.513 44,537 dd G576
50.0 501 50.0 500 03 50681 50.098 50.061 50082
Calibration 25 Coverage
paint = Factor
1B} [ ] {£°C) (&) [
44 5 010 4.043 [XL] F]
500 0.1 0.042 0.15 2

Avarege® : Tha sverage of 30 values in asch posifion.

Uniformity : Tha maximun dfisrence of messured lempenstures a2 any sensors and the messured emperEtng
at tha refarance location which ore obssrved al the same lime of al s closs an observalion Tims s poasitie
fo detarming tha Semparature pattem of homagenalty wishin the chamber undar staady-stals condiions
Stability : Ono-hall of the groatest maximum dffarence of messured temparatune ot by one probe.

UuE® : Uit Lindar Calibration

HWote : The mporied uncestanty of measunament was included stability and oxcluded uniformisy

The repaned uncestainty of measursmant wis based on a slandard uncanainty mullipisd by &
tastor k ding & leval of e ol appraxemaely 55 %

~olo-

tanms'lm?%qu
a 1096052



et METTLER TOLEDO g METTLER TOLEDO “crvice

bt s Measurement Results
o . BIAS Lasabe Rd Bengra Ta Bus-Dwenn
Bargrn O Seghoh 1085 [Ty
Ll Feriu
WT-TH SarvosSumoongim non N1 P
CammAIOn 00
Ay Eguna
- 1
[ 20009 g [ s Lot
2 Moot g s
" . .
' 3 -
Accuracy Calibration Certificate : mamg na
Customer -t 20m19 A s
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PR METTLER TOLEDO Scrvice

TR0 -MDT EACE- T

Measurement Uncartainky of the Weighing Instrument in Uise

‘Braier! T8 EESEC Lncerts iy i b2 usk The oo shell te used for e eetrmaton of B GPOSESTY Leom Corsoeson of
e wors of Pabcanon. The value P repieeats T oo o] Ebeaton 7 e ont o neasur of ha Smace

TECHNOLOGY PROMUTION ASSOULATION (THAILAND-JAPAN)

Terrpersus comfice) Ior e EvBLisIon O S T RAEmAR] RSN 1 U 30 K COMPRATE SERVICES & EUIPSENT CALIBA TN AND TESTING SERVIESS
(T T AR, WAL AN BASKKING Fl
TATOeMIFE TGN 07 458 1 TN SVELERON O T MBSELFROT] LACETRIRtY o U 1% it SAC-THE PR ARG
FAX 0-T7F8 Sdkd crEAAtEY 1w
\Uirsrraten of Ungartmnty Eguaton

1 a0 g ey iy E Cert. No.: 22TRAE
1 " T » A
Tis xpibes s tvm wiatsbiey o e rmms<2anion. bissicies o e ase I Oaly inCHREEAY MeRSASTEN Do W 3 iost la8 of VR o (,e]'tlﬁcate {]f (,allhrallﬂn Fage: 100 3
e T e
At w1 Fladalve Miararmant Lesarisinty 10 s b 1aniaus Nt INHCansns (E savmps)
0067 g idmy LE Y L] bk Efqidpmant © My s{ocave
ammg 120y Fr s [
300 g 13 aarts LY (Y Manufaciurer - BLP
w2moy 14my 0N ek s
iy img [ 5L Y el o] Mool ; CL-10L
Sarial No. ¢ [= a0
I 3
E i 0 Ma. : LIAE MIC Q1452550
5 3 Submitted by : United Analyst and Enginesring Canawitant G, Lid,

3 Bol Uinomsuk 41, Sukhumvi Road,
Bangehuk. Phrakhanong,

5 . —— Banghok 10260
[Fe———— —— Location : Adr Analysts Unil
e e Recelved Order - 17 Feneunry 2022
Calibration Date : 17 Fabrumry 2022
Ambient Temperature {26+ 10 )°C
Relative Humidity : [B0£30 )%
Caliprated by © Hunchil Promgeat
Approved by | M .
Approved Signatary
{ jb Pomihippa Tameyskul
;J‘rp Maise Butkrusa
{ ) Bumit irnjni
Issue Date ; 22 Fobnary 2022
The Unicertalnties are for s comnfidene batillity of spproslmately 955
St peee |00 TR T Page 5 alh et ik
g vermen {590 T T e T 4 g T PRy e e Al wr ,
= Syt TN T T T T —
wnslamug @naslumunu
A ANToONGT
Equipmant ; Autnciaie Cort. No.. 22THER Equipment : Autnckave Cart. No.: 22TMED
Conditicn As-Recoivad ©  Lissd lem Page,: 2013 Condition As-Recelved :  Lised llem Page.: 3o 3
Reference © 2202-04440C-1 Rferance . 2202-04440C-1
Procedure Used = Resuit of Calibration :- [ | Without Adustment
Calbrabon wers conducied using n-housa calibrabon procedure CP-OTO3 acconding 1o inect Operating parameter Sot | Temparature = 1= %
measanamant mathod wih Data Acquisition which cannected with Thermocouples Typa T period = 3 minuta
Thee seirperaisig scils vsed was besed on ITS-20, uuct uuc Average” Pressure Coverage
Snawl Unceria
Setting 5 " | monding [Pt | e
{"C} 1°C) i "C ) (x"CH| (MPs} [£"C ] k
Sarial Mo, Cert. Mo, Due Date | 122,373
1 ) Data Acquisition 34g70A AYaLnai 7 21LM30 23 Dec 2022 2 2 2 122 421 .32 212 12 2
2. This corificals in valid only to the iem calitrated on dabe and place of calbration, 3 T2 0
3. This cenificalion ks traceabla 1o the Inemalional Systes of Linil
4, This resail af calibration covers lsbesatory ausociaves for the siorlzation of goods and matanal which Average” @ The averagn of B0 valuss in esch posilion.
could ba infocted with arganisms calagorized a8 Hazard Group 1, 2 and 3™ Stabliity : One-hoif of the greasest maximim difference of Mmessured lerperature st any one probe
** = Catagonzaton of paihogens according 1o nazerd and casganes of containment, second aaticn, 1880 ) LUC* : Uit Linder Caliration
B does not cover aulocrwes for wse with matenal infect with organisms. in Hazard Geoup 4, for which Naoim | The raported uncortsinty of measurement was inciuded siafdity ond sxcluged uniformity

compiale contandant and sterilization of infected condensate s considensd 1o b assenlisl

This result of calbration does nol apply to Siaritaens or disnlectors used for madical, dentad, phamacstical
of vetatinary pumposes which are difsciry concesmed with patent cam, o those used for fabrics sutyecied i
tarlization which ane requred 1o be dry al the end of cycla

The neporind uncertainty of moasurament was DESEd ON & SIANAAN UNcanaNty mulpied by &
coveragh fMcior k providing @ lewel of confidenon of approsimately 56 %,

Regult of Calibratign - | * ) Winout Adjustment -alo-
Funclion of UUC" ; Tamparaiisre Sourcs
~ Environimamntal
e, ("c) | {%RH j| (var)
[wmmgnlcmm 7 ] 226
D | of Calibrati Fid B5 =0
Ret, 510
% Pasition|  Deacription prafhin
T= [Candar of chamber ZA0TCON
2= |TRIMparating Seraor Z2-10TC08
3= |Exhaust pon 22-10TC-03
. . Mol
@nasluauau @naslumuau

a 1NGENET a 1NaRNREN



Request Mo, 25-65 / 0398 MTC. ACL.o, 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atormic Absorpfion Spectrophotometer *Aglent Technologes™
Model AN240FS, Sevial Mo, MY13160001
2 Working standard sotution “inorganic Veniures”
Mkt Anatyte Custom Grade Solution, Lot No. P2-MEBETSE10
SUBMITTED BY : United &nslyst and Engineering Consultant Co., Lid
3 5ol Udorrsuiid], Suldrmwit Rosd, Bangchak, Prakancng, Bangiok 10260

CALIBRATION PROCEDURE - 1. Performance Verification of Alomic Absarption Spestrophatometer
{WES00-03-30%

2. Estimation Uncartainty of Measurement in Analytical Chamistry 10P-513)
REFERENCE MATERIAL ; Traceabie to MIST “Agilent Technologies”, *Caro Eria® |
Cacirvium Lot Mo, 0108087098, Cheamiuen Lot Ma. 0108315814, Copper Lot Na. BIOTAB0530, iran Lot Mo, 01L0M68 7565,
Leadi Lot Mo, DID4EGEETS, Manganess Log Ko, TI0D220A, Nickel Lot Mo, (108978004, Zinc Los Mo, §100TRI20T
CALBRATION RANGE:  0.02,0 10,0 30,0500 70 migl at 2388 nmuC, GUBU020,0.30,0.50.0,70 mgA at 3579 nmuCr.
0.05030,030,0:50,0. 70 mgl st 3267 rmuCu, O 10,050 0500700000 el 8t 2683 nmFa, 0.20,050.0 10, 100,150 may)
ot 2170 P, Q.O5G100.30,0.50.0.70 g/l at 2795 rem b, 0.10,0.30.0.50,0.70,1.00 mgA at 2320 nerni,
£.05,0010,0.30/0.50,0. 70 mgA a6 2139 nen 2 |
AMBIENT CONDITIONS - Temperature 22°C Bolathe humedity 60 %

The Atormic Absorpfion Spectiophotometer ot has been calltvated gL
Felgrence hateral raceable to National institute of Standaeds and Technology [ MET ) by The Ansiytical
Chemisry Laboratary, The resudts are altached herswith

|
Calibrated by _,., A5t "Ehlr"_P’;‘r..
{ Mr. aral )

Girector of Andtytk el CHE ity Labaratory
fef. 2025265020000522001
Calibration Date : 3 February 2022

Tha mesdts, | GHa OTEy 0 tha AEPH TESICILTHOS oY Valken B et
ABvirting IFal Repes Tansioate will pabiicy of Put sesdth Sstepl s fuil s profibite Urdm wilien persdiae (o G o thi govarnor of TIETR

PRURLMTC 000 P

s Offce Ofges s atory Office
34 M ) Tirmbon Ehlong Ha. Armphos Srlong Lusd,. Yl LC Banggeod indusirial Diaie, Sl Rosd, 174 Fhahoryod w Rosd. Crailabal, S 1900

Cranpeat Pathermitued 131N Mheleul dyrpros Luang Chargert Sareurpiaion (7280, Ml I'Inlmf: v - . w
Tl (6l 0 2577 ) ol (580 0 2320 1R12.00 e 115 114 et 1 ‘%‘ ﬁ#’;tm
Fa (3450 25TF SO08 Fan 5610 TA2Y 9184 Fan m:ﬁ\ “ 9

el - smpagi e o1 7 Wesiewew lliror s ol micgeiiem E-rmail - wenaiemgentror tr

TITETA
b i =
Request Mo, 25-65 / 0398 2/5 MTC. ACL. No. 486 / 65 |
2 Precision '
Element] Cond Abscwhanco e S0 wAsh
{might} Abs |

002 | 00074 | 00063 ) 0.0065 ] 00062 0.0070| 0.0048 | 0.0670 | 0.006s | 0.0065 | tooss| coor | aooos | 576
Cd | 030 | 00652 | 00959 | 00951 | 00957 | 00952 | o.omse | o.onsz2 | 0.09a8 | 0.09ss| cosas] aoes| nooos| es
0T o208 ) 0203 028] s | a2 | anee)oznsla2ani| omve) ez oo oer
010 (00066 ) 000HE | 0007 | 00102 | 00104 | nosy | oomos | 00099 a0 ] aooes | aote] cooos| ass
cr 030 | 00306 00308 ) 00300 | 00306 | 00008 | E00] 00309 | ooeer | aoxs | oozes | oo cooer 220
070 ) 00658 00667 | 00664 | DOGIE | DLOASS | 00862 0.0658 | 00wsa | 0.043%8 | 0oess | ooes] aooii | 1 70
D05 | 00080 | 00075 | GOOTH| 0.0075 | 0.007T | 0.0081 | 0.0080| 0007s | 00674 | ooove | anos] aoooa| 3
Cu G50 |0621T) 00215 | D.0a1 ) 00421 | 0,042 | 6.0420) 00423 | c.oaos] cosin) ooss| ooezfanoos| 1 a7 |
070 | 00560 ) Q0S5 | 00972 | 0.0057 | 00961 | c-ovs8 | cosst | oooes| aosse| coed | nose| ooms | s
010 | 0.0060) 0.000% | 0.0078 | o.oows | ooow | 000w | 0.oows| oooss| nooss] oooss ]| aoos| nooor| &1
Fe | 050 | 0.0062) 00470 | 0064 | Doded | DodsT | odez | 0.odsT | 0.ose | o.ossa | 0 osss | oot | nooes | nar
109 |00867 | 0.080E ) 0010 0.0852| 0.0897 | 0.0873 | 0.0852 | 0osas | aness | ooara| noss| noma] 1az
020 | 9.0091 ) 0.0095 | 0.0082] 0.0087 ) 0,0082 | 0.009¢ | 0.0090 | 0.00a7 | cuooez | o oowo | noos] o000 | 45a
Fo | 070 |o0szs)00a | 0.032a) 0.0318 | 00335 ) 003 | 60327 | 60313 | cosss | cos | oosz| ooy | 2os
150 [O053) 00448 | 0.0563 | 00658 ] 0.0852 | 00471 | a0sa2 | 00664 | 00657 | 0.0see] 0.088| ooooa| 128
005 [00063) OGRS | 00097 | 0.008T | 0.0085 | 0ooTe | 0006 | 0008s | 00084 | 0ooes | 0oos | nooor| 133
Ma | 030 | DDSLE] 00430 [ 00630 00633 Dodss | ooszs | 0 ossn | o] ooess)| nosze | aoss | nooor! 108
070 01366 ) 0 ERAK | 01084 | 00377 f 00384 | 0.138e | on30e | 01saa | o 1xra oy sas | o pas] aincos| a7
010 | 0.0102) 00042 | MOGRT | 0.0104 | 0.0091 | 0.0105 | 2.0108 | 0.00% | 0 oowa | 00102 | noto] oooos| 522
M| .50 | u02RE | 00487 | TOdAY | 00405 ) 0,086 | 0,090 | (u0a8 | oane | 0.0aws | ooas2 | n.04] a.oooa] pay
.00 | 00978 | 00979 | 00975 | 00992 | 0.0977 | 010573 | 00986 | 00962 | 0.0065 | 0.osm2 | n.0ss| oooe | nas
05 | Q040 00340 | .0580 | 0.0852 | 05537 ] 00351 | 00344 0.0348 | 0.039% | 0093 ] ooas| nooas] 1 e
In | O3 60665 0.4653) 0 1628 ] 0 1842 ) 01857 0.1637] 0 1656 0.1657] 0 1650 | 0.1657 [0 s | ooz | vz
070 ] 03056 ) 03467 | 0.3445 | 0.3430 | 0.9422 | 0,368 | 03457 | 03938 ] 03435 | 0.9a3a ] 0 34 opors] 0ap
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Feguest Ne. 25-65 / 0398 175 MTC. ACL Mo, 486 / 65
CALIBRATION DATA |
1. Nalse Level in term of standard deviation
Elament €d (<] Cu Fe i) M M Zn
00004 | noged | 00007 | gooo2 | -0ocs | ooom | aooos | oooon
00002 | 00005 | 20010 | Qooor | ooooo | oo003 | oooor | -ooow
ooz | o000l | ooood | ooood | oo | aoom | opeas | -noocs
Qoogo | 0ooor | ooce? | ooooo | .ooo0s | odos | -oooos | -ooiz
00061 | pooot | oooas | ooond | .ooooi | pooos | omoos | oooom
00000 | -D000s | ciood | 00012 | 00005 | -a0007 | 00000 | -aoo0s
00000 | -0000% | 00009 | 00002 | oomb | oooos | ocoor | asoo
00004 | 00003 | ooois | oomo | 00008 | -oooos | -pooce | coone
Gome | ooood | oo | -ooood | 0ooid | -o00s | -noocs | oooen
Abertance D000x | 0000y | Doot2 | o008 | 00004 | 0000s | ooor | gooor
Dooos | 00008 | 00014 | -0g00q | -coo08 | -0o00s | -oooos | ooon
0007 | 000t | ao000d | ooomi | 00001 | noooo | goose | oo
00008 | aooos | ooons | ooooe | cooo8 | ooooo | oocos | poooe
ooon | oooor | cooos | oooit | ooois | -noooe | oooos | pecos
Doooz | ooomd | nooid | 00002 | oo | 00010 | ooooz | oot
Dpooot | oo0if | 00011 | 00008 | 0001t | anmer | aooos | ooz
00000 | 00045 | G009 | 00010 | -aconn | ooy | o000 | -ocooe
aoas | gomz | oooos | oooor | 0ooi7 | geoon | cooos | -nocees
Oooos | aoois | ooowo | coooz | -oooes | ocooot | cooos | -oooio
Sooot | o003 | o003 | Dovel | -0o000s | pooee | cooo | oom
Areivage Abdorbance | 0000 | o000 | 0001 | o000 | ooor | oooo | aooo | oom
Standard Devietion | 00005 | 00008 | a000d | 00007 | oooos | oooos | ceses | coces |
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ety T REROA/CErBinte B8 (UL OF U6 ol 1y ol 08 1y Sl s proh Ested wriess seiffien peraion o 00t forr S

AT ATE 0T Rl

Hesd Office Office/Labarstorny Cficn

M ) Taribon Shioey fe Avpioe Sionf Liang, 500 10 Baspon nduiirinl Eviwte. Sl Aoad 56 Phaheywisthin P, Cronactek, fargiok, 1900,
Lhargean Saharstean 17130, Thaled Ao Mo, Thangsat Samurakan 1528 Thaland  Thadand '

Tl Dl 0 377 SO0 Tl {0 1 3G 1472 80 mat. 215, 198 Tal mﬁi

Fam 0010 2471 9208 Fai (8800 T30 9183 Fm mﬁ ﬂﬁﬁﬁﬂ‘m
Emad | surpee@ings orh Veehadeseseige ot Srnadl - misdteiy e in Foriad | frndasgiint ot

FITISTR

| Amgl [rngi) 1 (el
01002 0.1 oo B0 = 0.007 |

=} L3N 0758 D003 (LB6 2 Dz

s 0535 -0.066 247 = 0028

Requast Mo, 25-65 7 0306 15
X Trueness

2.1 Reading on wavelength- Cadmium(Cd) at 2288 nm,
Elament | Standard Value of M| Foading | Enor of Measumement | Ener of Measument | Uncertainty

MTC, ACL. Mo, 485 / 65

img/th mgil et} %] imagt)
0008 ame .00 519 i 0004
cd .30060 0.5 £010 119 = QL0
2.70180 asTE 0023 338 = DH2

32 Reading on wavelength- Chromium (Cr) at 3579 nm,
{ELermunt | Stanclard Value of AU Aeading | Eror of Messurerment | Eror of Measwnenent | Uneortainty
imgl)

33 Reading on wavelength- Copper (Cul at 3247 nm.
Elernent | Standard Valuz of M| Reading | Evor of Measuierent | Emor of Memsiement Uncertsiney

gl el (rmadly (%] Il
00503 s 0,00 AT + 0004
Cu 001 0295 0,008 206 x 0010
07028 065 0,008 115 0021
1
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5 A 3 Tambor Thioeg Ha Avgfos Seorg Lusng. 500 1, Sengpoo inckinirial Feane, Skt Rl £ Praturmsthe foad, Cha, o 3
Chansgean Farruim it 17120, Thilans drphem Wianyg, Croppeat Savirrahan LR Thaiamd  Thailand v .
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Request Mo, 25-65 / 0358 4/5 MTC, ACL. Mo, 486 / 65
34 Reading on wavelength- lron (Fe) at 2483 nm,
Element | Standad Value of f|  Reading | Enorof Measurement | Emor of Measurement | Lincertainty
(mg Al mgt) (rragl) (%l [rng/tl
0.1003 Q1bs CL00d 568 = (008
Fe 05015 522 021 409 = BOLT
1000 0.99% -G 1.00 & 0,037
35 Reading on wavelength- Lead (PB) at 217.0 nm.
Element | Stardand value of M| Reading Eror of Measisement | Erar of Moaswement | Uncorairgy
img) tmadt) imaitls () {ma
Q1988 0.1sr 0,003 0.3 = 0uiidd
;] CLEWSE 0.7z 0024 an = 0032
14710 1.463 0028 ] = {081
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,
Errent | Sandind Value of FM|  Reading Emoe of Measuroment | Enor of Messurement | Uncsnalngy
i) (g gt} ) [
it o054 0004 LA ] = DO
L] 0370 oMT asT &63 = 0.006
065370 0482 L0117 185 & 002
Continue 5/ 5
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Agllent 5110 and 5100 ICF-OES 1I o
Preveniive Maintenance Checklist j

Agilent Preventive Maintenance provides fictory recommanded serviee for your analytical systems o
nssure relinble operation and umdmmmmbywmﬂmm
service enginesrs using genuine Aglient pars and iea, Agilent F pravides
everything yon need to reduce unplanned downtime and keep your systems operating at thelr peak.

For more in.h:rm-ﬂun mbout -Mﬂlmt T'Gdllniom-u mervices anu- visit our web site using the following

Customer Information
»  Custorers should provide all necessary operating supplies upon request of the engineer.

= For using HF the instrument should be returned to its standard sample
introduction system.

. A v should be to the engineer while performing the preventive
maintenance procedures,

& Any parts, not included in the Parts Lists section of this document, are not part of the recommended
FPreventive Maintenance service, nor are they inchuded in the price of this servics,

= If nsystem requires the use of or special pr and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may ineor sdditional

Service Engineer's Responsibilities

(nky complete, printout pages that relate o the system being servieed,

Complete emply felds with the relevant information.

Complete the relevant checkboxes in the checklist using & “X" or thek mark =+ i the checkbax,
Complete Not Applicable check boxes to indicate services not delivered, as needed.

= Complete the PM service in the order of te tasks lsted.

= Complete the Service Review section together with the customer,

i Prafronyotin foad. m&wﬁ;

Capyright & 2017

Agilent Techndogies
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Request Mo. 25-65 / D398
3.7 Reading on wavelength- Nicksl (NI) at 2320 nm,

.

5/5

MTC. ACL. No. 486 / 65

Element | Sianclisd Vislue of BM|  Reading Ewoe of Measurement | Ersor of Measumment | Lincertsingy
{rral) (rvgt) () % imgl}
opes 102 0,003 3.03 & OLGGT

M 0895 0587 L0006 121 = Doin

50 QTS A5 152 = 0020

3.8 Reading on wavelength- Zinc {Zn) at 213.9 nm,

errent | Standsed Value of AM]  Headng | Emerof Measurerment | Emoe of Messurement Unesrisnty

(mgeL) gl img) [ (i)

0050 Q050 006 00 + 0013

Zn 0.300 0% 2007 233 =011

a.700 660 0040 all w0015

PRermark.; The mporied uncertamnty it an epanded undertanty calcalabed using o coverpe et of 3 & « 20
wétpch gives o el of cordidence of sppmamatety %
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Ehargwat Padwrnrand 13120, Thatang derepbuse Ry, Changust Tamarprakon. 1600 Thstand st
T 0 ZATT Tel 4 Hi
i 4 a - anaslumug
Ermall | TS O ) WEDRAR e TR T Eemial - ARG Sl | wama oegine i
Agilent 5110 and 5100 ICP-OES il '
Preventive Maintenance Checklist if )
System Information
Instroment system name and I JLis S vy
Instrument system site and loeation URE [ 3vd Floa Loy
st syt i product wimbers | Liat th sarial ot snch
I G Bl A i HY fe03bon
'y & %K 1, i- 019
a 3,
i "
Y 5
s 3
¥ %,
A 8
@ 8
10 1
Nebiulkier Type SeaSpruy { Opoet ) ather
Spray Chambur cxﬂnmmmlémnamm
Torch mu@mwﬁ ather
Injeernr Dinmeter 2o {1 £ ) 1A | 8man | ocher
Injsctor Mnterial Qunrtz lcmu_:i-,'.| ather
Tasisedt: 3 Februaty 2017, Revisiorny 11 Copyright © 2017 At Technolinges
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Agilent 5110 and 5100 ICP-OES -'l

Preventive Maintenance Checklist ]

General Preparation

& Diseuss any specifie questions or issues with the cusiomer prior W siarting.

@ Review the instriment loghool.

O Perform general external inspection of system for cleanliness.

8 Cheek for proper installation of safoty-related parts, sensors ete.

@ Check for required firmware/ software updates and verify with customers if they would like it
insialled.

@ For HF application systems, if stnndard sample introduction sysiem was not installed, ask the
customer to fnstall it we

@ Run Instrument Performanes test and record results in Instrument Performance Test Results Tabie -

Pre PM.

Inspeet and elean the system

O Look for any obvions external damage or problems.

O Inspect water cooling hoses, g lies and power corid for excessive wear or damage,

= Perform a genernl internal Inspection of the system for excessive dust sceumulation, dean iF

MECESEATY.

Inspect sample introduction componesn!s and record any requirsd maintenance in the Service
Engineer Comments and notily the customer as the requlred sctions required.

Eecord the instrument operating conditions in the ICP0ES Stamus Results Talsle.

Replace the polychromator parge filter.

Replace the mdinl pre-optics window

Replace the axtal pre-optics window for SVDV and VIV instruments.

Check exlnust ow for the correct posithve extraction st the exhaust duct to insure ey mest
minimum specifications.

Replace air inlet dust flter.

Replace high capacity air inlet dust filter element if installed. W0

Remove and clean instroment water inket filter.

GB4814A Cooling water system

O Section NOT Applicable
@ Dirain cooling Auid and remove any particles from the chiller reservair
@ Remove, clean and reinstall water Inlet metal mesh filter,
9 Re Ol with Polyclear cooling flubd.
Clean ihe cooling system Air filler and the comndenser by compressed alr or vacuam clesner.

EECED B

BEDQ

Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Aghent Technelogies
Puge 3ol § . y
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Agilent 5110 and 5100 ICP-OES -1
Preventive Malntenanee Checklist _J
@ Water Flow
@ Gas Flows
o RF Generntor
g Camers Tesi
g Oypties Test
@ Nebulizer Test
Instrument Performance Test Results Table
Nate: Thess measurements do not form part of any specification and are for reference only.
Fre PM Sensithvity Check TFost M Oherk
In 213857 nm SRER | Al f Ble4p 45T Bay 2
Pin 25T.000 nm SRAR WL, JikLg e 9 Wy, §
Al K 152 i SER 5 4.9 23 LR
K 786,481 nem SHR 51 %8 64 1

* Axial resilt ks not applicable for GBOT0AA, GEOLZAA Radial View instruments.

Instrument Test Results Table
Mode: The Instrument Test results are for systems using ICF Export version 7.3 and above anly.

Bubsyatem Communicathons Test e
Adr Flow frven
Water Flow E’-\f;ﬂ
Gas Flaws o
RF Generator pogh
Camira Test oAy
Optics Test ;-,_.,.. 4
Nebwulizer tess pred

[ Issued: § February 2007, Revision: 1.1 Copyright 2007 Anm'l‘*tin{uﬂm
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Agilent 5110 and 5100 ICP-OES
Preventive Malntenance Checklist

| ——

SPS 3 Auto Sampler

@ Bection NOT Applicable

Power cycle the sutosampler and verify successful initialization.
Inspect X and ¥ axis belts for wear. Replace is nedessary,
Clean X and 2 axin alide shafts

Using eustomer’s racks and the Agilent sofiware move the sample probe io the 4 outérmest corners
and rinse part, ensure that the probe is spprocimately centered in the vial,

SPS 4 Auto Sampler

& Sectlon NOT Applicable

O Clean the spill tray, rack location mas, end frames and chassia with a damp soft cloth and diluted
mild detergent.

d Chean the nuto sampler oover panels, i cover kit is installed, with domestic window deaner

O Check the X-axis and Zauxis drive belis for crackes, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

@ Check the X-axia, Thetn-axis and Z-axis FIC cables for cracks, incorrect poaitiontng, damaged edges
or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all rubing that goes from the
rinse station fo the pump and from the pamp © the wasta/rinss hottles

AVS54.6.7

@ Sectlon NOT Applicable

O Heplace valve rolor seal

O Check fittings for signs of leaks

O Check tublng including autosampder tubing for kinks or excessive wear
O Check high Now pump for signs of leaks

lustrument Adjustment

@ Check position of Zn peak, adjust if requined,

O Check Argon Ratio, sdjust 1o specified value if required.
& Perform Detector Calibration,

& Perform Instrument Calibration.

O BRun Instrument Performance Test and record results in Instrument Performance Test Results Table -
Paosi PM,

& For systems psing ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Iestrument Test Results Table
& Subsystem Communications Test
a Air Flow

Isised: 3 Pebrunry 2017, Revisson: 1.1 Cognvight © 2017 Agflent Technobogies
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®l

dooo

5 Agllent Technologies

[mmnmmmm&m 1

Preventive Malntenance Checklist J i
ICP-OES Status Results Table

Note: These mensurements do not form part of any specilication and are for reference only.
Ml Vodlage L 2T VAL By VAL
Mains Corrent o T A 0 Aad A
Instrument Temsatare i % Ty .y «
RF Alr Flow (sessor speed) (L8] He e Hz
Plsmn Exhaust Tom persture N meazisrement %7 "
Water Flow Oscilintor No measurement. 164 L/min
Water Flw Detector \oE L/ min 106 Lomii
Water Inket Temperature ®.Q o Bo wdl |
Polychromator Tempertune LR ] e 30 “©
OO Temperature W g -¥E 0
Tharmal Stabilizer wo -c %0 g
Argon Supply Presare T4 KPa (4g B L] kP
Funge Gas Supply Pressure’ | £T4.% kP 540 kP
Opeion Gos Supply Preasurs* 1 ik kn il 1
Nebultzer Flow Niv measirement 0.7 L/ mnibn
Nebultser Back Pressure No measurement | ALY K
Plasma {ins Flow i measureiment E n9% L/min
Auxiliny Gas Plow Mo messuTent (8 Lu/min
TF Pawer Mo measiremeni \Fao w
RRF Supply Carrent No messrement B 663 A
RF Bupply Voliage Mo mewssinerient 460, v

*1 If aption instailed

[ lamued: 3 February 2017, Revislon: 1.1 Copyright @ 2007 Aﬂikm'!":hm{ﬁu’-
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Agilent 5110 and 5100 1CP-OES

Preventive Maintenanes Checklist

[ i Agilent Technologies

S

Part description Pt Number | Praduct /Model @ whers ol Con
GEOIOA, GEOLLA,

Axin! Pre-Opitic Windaw GBO10-5014 GRILA/GADISA i

Teadial Pre-ptic Window GAOLO-G8015 A 1

Polycionr Cooling Fluid GAZDE-B0010 GE4SLA

Purge Gas Filter GEOI-H0136 All |

Alr Inlet Mier (FROGI-AANIL Al

High Capacity Air Filter GS010-60188 Optional

Rotue saal fur 67 port valve fur GEL0eE SRl hRDS

AVBET

Ilnllmsenll'llrlmn'tvn]w for GEE83-50002 GELDIA

AVE4

Rimee saluiton to rinse staison

e GE4L-80123 P8 4

Barh connector £ 5mm-Limm 1D OB 1-E0124 EPE 4

:’an@lwhmmnmuﬁwm Oed10-80122 aped

2w

X nxis drive bale B4 10047500 P83

£ s dirive belt B4 DN T 400 sr8a

Peristaltic pump tubing, PV |

Srimp ey FTIOM40000 sPa 4 ]

Restore system

For HF applcations, ek the customer to reinstall their sample introduction system.

Leave syatem n an bile state: on and purging.

Guidanes: If the PM service is performed prior o a qualification service, then usoe the qualification
procedure as a gaide for final instrument set up and checkout

Service Review

ﬂJ Alfix the PM sticker to the system or instrument loghook based on the customer's request.
O Complets the Service Enginesr Comments section below if there are additional comments.

Agilent 5110 and 5100 ICF-OES 1
Preventive Malntenanee Checklist J

B Review the service and any test resulis with the customer.

I the Instrument firmware was updated, record the details of the change in the Servics Englneer's
Comments box below or if necessary, in the customer's 1Q records

IF there sre any specifie points yoo wish to note ps part of performing the installntion or other fems of
interest for the customer, please write in Uiis box.

Insued: 3 February 2017, Revision: 1.1 Copyright 82017 Agitent Tochnoboyies
Page 7ol 8 . !

| Report Summary

Enstrument Modal Aggilern 5100110 VDV ICP-0ES
Instrufrsnt i3 GEIIAIGEO1BA

Inairunvant Serial Mumbar WY18020001

Sottwans Version 7.3.1.9507

Fimmaans Vérgian 2447

Teshad By Test Bafone FM

Tast Corplated On 11/30/2022 934532 AM

Result 5ummary

Subreystem Cormnmunicabons Test Skipped
r Ferw st Shkipped
Water Flow Tegt Fopped
G Flaws Test Shipped
RF Generator Tesl Sxipped
Carmnera 'I'ut Sepped
Ciptics Tast Sepped
Achvanced Valve System Teal Skipped
Resofution Test Pass
Serailivity Tast Pass
Pracigion Tast Pass

Page 16l 4

tanms‘laimuqu

Diher Important Customer Web Links

How 1o get information on your product:
Liverature Library - hitge!/ wew. agilent.oom/ en-us’ prodcts - s p-es-syvetems /51 10-icp-
pesflitorature

@ Newd to know more? - littpe/ www agilent.oom crossinby) unbversity
& Need technical support, FAQs? - hitp fwew agllentoom/sn-us/suppert tnding fop-oes
& Need supplies? - www agllent, com 'chem/supplies

Service Completion
Service pequest fimber EOTESILT Date service g R oy 00y
Agilent signiture Mot T @ % SRvn

Documenl part numibser: G0 14-80075

Tssuied; B Februnsy 2017, Revison: 1.1 Copyright © 2017 Agilert Technologies
Page Bof 8 , '
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| Resalution Test Pass
Erement Wavelength  Spaciication  Widlh
N {174.213 nm) 59,40 662
As (185,880 rm) SEZ0 8.20
(183,027 nm) 51150 B35
Mo (202,032 rein) S820 41
o (2081868 nm} £ 1340 9904
Zn (212 857 nm) =870 652
P (220,353 nm) <550 743
Ca (228 615 nm) 517.20 (R4 ]
B (230,424 nm} 5940 721
Mn (257 610 Am) £13.30 450
Mn {260,558 nmi) 520,30 14,33
Cr (267,718 ren) 51100 814
G (324 754 ren) £25.00 18,98
Cu (327,395 nm) £14.20 124
5r338,071 nm) £33.50 2447
B (455,403 nm) 544,00 388
Sr (480733 nm} 536,00 1w
Ba [453 408 nm} <300 2545
Ba (614 171 nem) =42.00 2547
Ar{ET5.283 nm) 57400 5982
¥ (FBEAS1 N} < BO.OD 54,84
Page 2 ofd
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Sensiivity Test
Radal
i Element Wawalangin Spechication  Methcd  Fabo
| s (188980 nm) zadi SRER 47T
| e {195.006 nm) =410 sRER 1114
Zn (213 B5T ren) = M2 SRER 41008
P (220.353 nm) =460 SRER  1E2E
Mo (257 610 nm = 3518.0 SRER 110847
AL {305,952 nen) 234 SBR 78
Ba (493,408 re) =340 SBR 1074
K {765,491 rm) =18 SBR A
| ool
Element Wavelength  Specification  Method  Ribo
Ais (186,880 min) 22081 SRER 2345
Se (199025 rm) = 1680 GRER pal K]
Zn (206,200 ren) 2340 SRBR 13065
Zn 213,857 nm] = 17430 SRER B354.0
| Cd [214.438 nm} =az27T0 SRBR 77185

| P (220353 nm} = 3200 SROR 576.3

M1 {257 610 nimi)
| Cr 267718 nem)

= 10625.0 SRER
= 1048.0 SRER 44521

31842 1

Standard Blark

1188.5 555
1195.3 a7
51869.5 1896
28086 1857

2641650 5ETE
48047.8 E7T0.5
1BSTTI0G 174075
10E058 195264

Standand Blaris

30554 1524
3EE1 2ME
158504 445

18203748 4764
1432402 28
144552 5404
14112573 18589
1EAI0E 16322

I Cu{324.754 nm) =190 SER aE 2 IT4ET S TBEZ.B
Al (356162 nm) =60 S8R 14.9 ITB44T 4 1THE2 8
Ba (483 408 nm) = G0.0 S8R 1808 100615273 G2E18.8
K (TEE.451 e =240 SBR He ADEIEL4 508561
—
Page 3ol 4
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[Repart Semmary ~
Instrument Wodel Agikent 610045110 WOV ICP-OES
Instrumnerd 1D GALTTAIGEIISA
Instnumeenl Sena Mumbar WY1 BOE0001
Saftware Version 7.3.1.9807
Farfruwang Warsion 34z
Tested By PM Functions tast
Teat Gompleted On 11IN2022 11:43.36 AW
Fesult Summany
Subsystem Communications Tast Paks
A Flow Tesi Pass
Wiatar Fiow Test Pass
Gas Flows Tast Pass
RF Gersraior Test Pasg
Camera Test Pass.
Optics Tast Skipped
Atvanced Valve Systern Test Skipped
Regounian Test Skipped
Bensitivity Tesl Skipped
| Precigion Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Pl {ralative T55% Ar Fiow (ralalive:
g} speed)
1400 1800
Wiater Flow Tesl Pass.
RF Waler FiowiLimin}  Cemara Waler i Water inlet Termperstura
{Lfmin) G
144 1,08 1851
|
Page 1al2
v
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Preciaion Test Pass
Radial
Elarnant Wavalangih Specfcation  Maasured
Wakm % RE0
A (188 980 nm} =260 0.8
Se {198,028 nm) 2260 a7
Zn {213,657 nm) <150 0.43
Pb(220.353 nm) =260 Q.78
Win (257810 nm} 150 D&%
Al{338.152 nm) 1.50 048
Ba (4593408 nm) =180 a8
¥ {756,431 nmi =150 042
Mgl
Elemend h e n
Walse % RED
As (188980 am} =150 0.5
S | 198.026 nm) =180 (7]
Zn {208 200 nm] =150 og
Zn (273857 nm} =180 .81
Cd (214438 rm) 5151 055
Pl (220,353 ren) 5 1.50 052
Min (257 510 nm £150 054
Cr [287.716 nm) < 150 054
CGu (324 754 nm) %150 .69
40396, 152 ) s 1.50 oat
Ba (403 408 ren) =180 .85
K (756491 nm) 5150 122
Pagadaf 4
]
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@as Flows: Test Pazs ]
Matulizar Al Flow Back Auxiiigry Actual Flow Back
Targel Flow Pressure Targat Flow Pressura
oT EigH) 183.37 200 1.89 10848
Makeup Aclugl Flow  Back Pizama Actual Prw  Biack
Tarngal Flow Fressume Tewpat Flow Prassure
200 2.00 11286 1800 1791 2546
RF Generslor Test Pass
RF Fower Supply Tesl Passed
RF Powar Supply (v} 147 437
RF Dscliates Test Passed
RF Ogcilator Frequenty 0,000
WHz)
ok Cooil Curmank (4 45.068
FF Powar Supaly Currant () 1.887
Camera Tast Pass |
Ima-,]qraliun Time  Saandard Deviation  Slatus
(s
Eleciroric: Ofisat Tesl 1000 5,208 Passad
Diark Cumrerk Tast i) 578 Passed
Array Teal 5 0024 Fassed
Lingarity Test 0118 Paazad
1
|
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Repon Summary
Instrumat Madsl
Instrumant I

Irstrument Seral Muries
Saltware Versian
Fimmware Vession

Tasted By

Teal Completed On

Rasult Sumimany

Aglent 51005110 VDN ICP-DES

GE011AGED 58
WY18030001
7,.3.1.9507

2443

FM Parfarmance Leat
UAEIEE 1210042 P

| Resclution Test

Sunsysiem Commurications Test Skippad
Air Flow Tast Skipped
‘Waber Flow Tast Shipped
| Bas Elows Tasl Sipped
| F Geramter Test Swipped
Carnera Test Skipped
Optcs Teal Pars
Advanced Valve Systern Tesl Skippad
Resahition Test Pass
Sensiiity Test Pass
Precisian Teat Prass
Optics Test Fass
Radial Agial
Irfenaity BAT4E08 SEZI4TA
Wavelengih 737212 Tarzid
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Sensiivity Test Pass
Fadial
Elernend Wavelength  Spaciication  Mathad  Raflio Sandard Siank
Ag 188980 nm} =461 SRER 1478 14483 548
S (196 028 nmi) zdid SRBR 1116 iz228 W0
In (213.657 nm) = 4210 SRBR 43750 A2EERE 437
P (2200363 ne) =460 SRER 1588 FEEEE] 1665
Mn (257 B10 nm) = 38180 SREBR 128017 2B5561.3 4260
Al (388152 nm) 234 - SER 98 S2RA 8 45716
Ba (433408 nm} =340 S8R 1548 Z2eT2H1 6 146581
¥ (755481 nm) =14 SBR B4 10ET0NE 143500
Aaial
Ciemert Wavalangth  Spacfication  Method  Ratio Standard Etank
s {158,980 nm = 2060 SRER 2424 70 164.8
S {106,028 nm) 21580 SRBR 281 41345 EAE
Zn (206,200 rm) = 7340 SRER 1176 13782.0 148.5
Zn (213857 nm) = 17430 SRER  B4O0E 17TIEED A4ZS
£d {214,438 nm| = 42270 SRER Tania 125084 2 e
Pl {220,353 am) = 320.0 SREBR 5363 1za0a.3 BE2E
fn (267 610 nenj = 106250 SRER  3084G.2 1zeTeBan 17384
Cr (57716 nm} = 1040 SRER 43860 1673355 14244
G (524 754 nm} 1|0 SBR 521 3736007 0331
A1 (396,152 rm) zED 5BR 168 HRSET.T 151124
Ba (453,408 rem) ELUT SBR 2282 0174415 44ETLT
K (TE6.491 nm) 230 SBR b g 18741362 4BOSET
Pagedotd
Ll
mnm‘ﬂumuqu

Pass.
Elgmert Vilrvelengih Spacificatian  Width
M (174213 nm) = 8.40 679
s 188 980 nm} 820 609
C {193.027 nm) s 11L.50 229
Mo 202 032 nm} =820 8.30
Cr (206,158 ren) 5 12.40 .05
Zn (213 BS5T ren) 870 877
Pt (220,383 nm} &8.50 Taz
Ci2 (228615 nm) =17.20 MET
Ba (230424 nm} =540 ]
WA (2E7.E10 nm) <1330 248
in {260,658 im) =320.30 14.25
Cr (287 718 nm) <10 784
Cu [324.754 nm} #2500 16399
Cu (327 3%5 nm) 21420 11.33
Sr (335071 nmn) =335 24 44
Ba (455 403 nm) = 4400 3388
Sr (480,733 rem) = 36400 1781
Ba (453409 nm) = 1600 25.55
Ba (§14.971 nm) = 4200 24.95
Ar (675.283 nm) 57400 56838
K (785491 nem) =51.00 B883
Page 2 cf 4
]
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[Precision Test Pass
Radal
Elemant Waselangth Specification  Measurad
Walua % RED
Az (158,580 nm] 260 OED
B (196,086 nm) =360 084
2Zn |213.857 nm} ERE] a2s
Pl (220,352 am) = 2ED a5
Win (257810 nm} £152 028
A1{3965.152 ) =150 028
Bia (483 408 ren) 5150 .68
K (786 491 nm) =180 ]
Axial
Element Wavelenglh  Spacification  Messured
walue % RSO
As (188980 nm} 5150 am
Se (195026 nm) =150 043
Zn (206200 ren) =150 05
Zn (213.857 nm) 150 037
Cd {14,438 nm) =150 048
Pl (220,353 nm) 5150 BEE ]
M (257 570 nm) =15 074
Cr | 287716 fim) = 150 026
Cu {324.754 nm) ERE] a.81
Al (356 162 nm} %480 n45
Ba (433408 nm) 5150 oat
I {756 481 nmi) =150 0.84
Page 4 of 4
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DOE Services CoLad
DQE ¢ ices 5 LadmooWomghin 35, Lufprac- Wanghin B Ladpran, Ladgran, Benghsk HIZM

Pane : +54 (002 518 2054, Emed : digeserviconin fiiigmail com e
CERTIFICATE OF CALIBRATION
Certificate No. :  SP22-016 Pags 1 of5

Customer :  United Analyst and Engineering Consultant Co., L, (Head Office)

Address: 3 Soi Udomsuk 41, Sukhunyit Road, Bangchak, Phrakhanong.
Bangkok 10260

Location of calibration :  Labosatory 315

Equipment :  UV-Vis Specirophotomecter

Manufacturer :  Agilent Technologies

Model : Cary 60

Serlal No,:  MY15410009

1D N, ¢ KA

Recelved Dare = 23 May 2022

Calibration Date : 23 May 2022

lsue Diute : 26 May 2022

Condition Instrument :  Good

Calibrated by : er}' Approved by : oa e
{ e Tnawal Rintidach § { Ms. Chonthichs Sangnpers |
Technical Musager Quality Mansger

T catibrms o resal & gl il |8 e A aad v = ey on dus wid plaoe o ol ibramon only

Ther memrroraers sy of e Lubarmory wsad s wasssd i w6 revogaiond rmsorsl s and 6 el o s bl il e tesspondig
-_-unnchI.u-nq-.T&—d-—puummn—-mmbnnmmwuhm'hhcn.m

e wnn 1 1oz

DQE Sarvipes Co. Lad
DQE Services K1 5ol Lactprae-Wanghin 55, Ladpres- Wanghin It Ladpimo, Ladpeso, Rangkok 1210 A
s : 666 (12 538 2054, Email | dgmrervamsinfiodgmsil com )
REPORT OF CALIBRATION
Certificate No, : SF22-006 Page 3ol $
Calibration Results : Without adjustment
Phatometric Accursey :
Wavelengrh CRMs Values | UUC Reading Carrectlon Umcertalinty Coverage factor
- {Abs) {Aba) {Abs) {Abs} L3
00000 00000 00,0000 (0028 200
a0 05787 03753 00032 00031 200
1490 1.0436 00054 0.0029 200
2.1900 21847 nons3 0.0075 200
00,0000 0000 00000 0.0028 2.00
@i 05607 (.5588 no1s 000134 200
10247 1.0232 oo s 0.0033 200
21289 i LEEUVIES 00,0082 204
0.0000 (L0000 LT 0,0028 200
a3 0.5236 05197 LLELEEL 0,028 2,00
0.9634 09615 0009 00028 200
1.9763 19752 (LU 0,007 200
00000 ~0.0001 00001 0.0028 200
Bkl 0.5191 05171 00020 L0 HE] 2.00
10003 09084 LR 0.0033 200
1.9987 1.9%46 0041 (.0084 2.00
0,000 L0 0.0000 00028 200
i 0.5523 05500 0.0014 QLON30 2.00
10808 L0799 0.0010 0.0029 200
20391 20329 0,0062 00080 200
0.0000 01,0000 10,0000 0.0028 .00
a4 0.5601 (L5584 0.0017 0.0031 200
10512 1.8498 0.0014 0.0029 .00
19254 1.9265 0.0029 00082 @ ' 200
enmstumunn——
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DQE Services CoLid,
DQE Services 12 8ol Ladprao Wanghin 35, Ladprso-Wanghin R, Ladpraa, Ladprao, Baagich 10230
Plone | +66 {011 438 M54, Emasl © dqeservicesinfo@igraail com T

REPORT OF CALIBRATION
Certifieate No.:  SP22-016 Page 205
Environment Condition :  Ambient Temperature 2545 'C

Relative humidify 55 £ 20 %RH

Calibration method : In-house methid CP-01 Based on ASTM E275-08

Certified Reference Materials :

Msterial Serial No, Centificate No, e date
Abdshance Standard s 25760 95635 22 October 2023
Absohance Standard st 25757 95929 22 Oxctober 2023
Wivelength Standard sei 15806 5916 22 Ocwober 2023
Wavelength Sumdard sed 25758 Q4918 22 October 2023

Traceability This certification i le 1o the Internationsl System of Unit maintsined at Mational -
[ of Standards and T ogy (NIST) through Starma Scientific Limited

Spectral Band Width of UUC @ (.
‘Scan Speed of UUC @ 90 nm/min
Scan Interval of UUIC : (415 nm.

Resolution of UUC: Photometric  0.0001 Abs,

Wavelength 0.1 am
1
tanmshanu
IR RO 1 12821
IBQE Serviees Co. Ll
DQE o X1 5ol Ladpre-Wanghin 53, Laiprao-Wanghin R, Ladprn, Ladpren, Bangkok (0230
Pheesr : +86 (013 530 2054, Email © degervicesinfofgmai com e
REPORT OF CALIBRATION
Certificate No. : SP22-016 Fage 4of §
Photometric Accursey @
Wavehength CRMVS Values | DUUC Resding Carrectlsn Umcertainty Coverage facter
imm.) {Aabs) [Abs) {Abs) {absh i
o LLLEE ] 0.0001 0,000 (LGS0 00
0LT4TE 0.7421 00057 00056 2,00
g 0000 0.0000 00,0000 00050 200
(LRGEG ME61% 00067 L00se 200
a8 L0 0.0000 0.0000 0,050 .00
02912 10.2896 00016 LGOS .00
= 0, 0000 0.00040 0,000 0,000 200
6448 06403 (L0045 0.0055 .00
1
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DOF Services Ca. LbL DO Servion Ca.Lid
DAE ¢..; P L 5 i DOE o ices 25 Ladwm Wonghin 55 LufpracWanghos R Ladprso. Lstprns, Banglsk 10230
ces ) ) h [ PSSR S p———— e e
g - =t S0 338 20084, Eamadl © dogeservicesnfiodd pmad com i =]
CERTIFICATE OF CALIBRATION
REFORT OF CALIBRATION
: K7
Certificate No. : SP22-016 Page Sof5 Kiret¥iowle 1. H3RS Bag 1815
Winalaplh A s s Costsmer :  United Amalyst und Enginesring Consultant Co.,Lud. (Head Office)
v,
CHMs Valses | UUC Reading Carrection Uscertabmty Coversge factor ddress: 3 5ai Lk . 2 ;
| (am) Inm) fnem.) {nem.) & SR o T i, Wi
MiT2 10 028 ok 100 Bangkok 10260
7945 793 05 i 200
26781 2073 03 nis 200 Location of calibention :  Laborstory 315
334.06 3135 056 oI 200 Eq : UVVES :
350,93 3605 043 018 200
416,58 4180 059 (81 ] 200 Manufscturer 1 Hitschi
50 4454 054 018 200
Mosdel ¢ L1900
453,66 4532 046 018 200
46002 .1 032 o8 200 Serial No.:  2021-064
536,59 5362 039 018 200
w1798 383 032 018 100 IBMe.t  UAEWASNGIIR
43138 4310 L5713 018 200
Heoeived Dmte ;20 Jasuary 3002
AT250 ans o0 018 200
$laa? $133 e .18 o0 Callbrathon Dte : 20 Janaary 2077
S1EER 5145 (Rl U.1E 2
57317 5730 017 018 200 berws Db ‘24 Innwary 2012
58535 5850 035 0.20 2.00 Ce X
684,40 684.7 30 018 200
740,72 740.8 -0.08 0.20 200 Calibrated by : Tul 5\]’ Approved by : iagah
74855 T48.5 0.05 018 200 | M Terawt Mimidach ) 7 [ M. Chonihicha Sangngem )
BO7.00 ] 37 nIs 100 Tackaical Managsr Uiy Mazager
Remwrk = UUC = Uit Under Calireation. capulairing of = ik und 1} et e o )
e [ ] i ol R U W P ST el F e DK Sk O Ll
= Thoe resst e el st ovt nry of sespassrrreens 1| s ssind s e smsderd swortonty e reere—T T et vy e e tunrd
avber fur o vl d Pl commepenin 1 & crvesage probubuiny of mpproaiTeey b, rrap—
= ® i e TIAS ancrwtind ¥
.
PRI AL 101173631 ¥
DOE Sorvicss Ca. Lad DQE Servives Ca_Lad
DQE Soryipes 1256 LujnoWenghin 3, Ladpro-Wasghin R4, Ladprmo, Ludpes, Rmghek 10156 DOE Soryipes 15 b Wanghin 53, Lo Wanghis Wi Lidpess, Ladpras, Bunghok (5230 &
Phcaie . <84 V0L 538 2054, Eriail ; jeser sccnnog pnailosn [ Phote  +88.4017 238 3004, Eail : dgoversbotsl wliigimad com e i
REFORT OF CALIBRATION REFORT OF CALIBRATION
Cerilficate No, 1 SP22-007 Page 2af'$ Certificate No, | SP2I-007 Page Jold
Envi Condition:  Anvhient T Bks C Calibration Resabis : Withou adjustment
Relasive hamidity $54 20 %RH Phatomeiric Accurscy
Waveleagrh CHMs Values UUC Remding Correctinn Umcertalsiy Cuversge faeter
Calibration meethod : In-house method CP-01 Based on ASTM E275-08
- iAbn) b} ] {Abm] A
Certified Reference Materials : gt iy ot ey o
i 0STET 0477 nooiT Do 1]
Material Serial No Cestificate No. Due date 1,050 1.050 “0.0010 0.0029 200
21900 1183 ALY R0 .00
Absobance Susdand set 25780 93935 22 Oxtober 2023 LD el {00 GNIZE 200
= i “w 5607 0560 0007 00034 200
" i i L an 10247 1023 007 0,005 100
Wavelengih Standend v 25806 95918 22 October 2023 F= 411 hioniiid s 200
0000 (000 10000 00028 200
‘Wanwlength Standenl i 25758 95915 22 Octaber 2023 - 03236 0821 0006 0030 100
0.8634 963 0.0HM [l o 200
Traceability This cenification is ble to the jomal Sysicm of Unit maintained 21 Nagional « 19763 1974 0023 00070 200
ol ca B 00000 .00 0,000 0,028 2.00
Enstie of Standards and Technology (NIST) through Stma Scientific Limited
P 05181 0518 0o 0 200
Spectral Band Width of UUC: 440 nm. 10003 1000 0.0003 0.003) 200
19987 1.9%96 0,0027 CLO0RG 2000
Seun Speed of UUC © 200 nm/min 00000 0.000 0,000 0,028 2,00
590 0.5523 0.552 0,00 % L0 2.y
Sean Imterval of 'UC: 0.1 nm, | OR09 1.0E2 00011 00030 300
L0391 1033 00061 VR ] 2100
R of UUC:  Ph ie 0000 Abs.
0.0000 0,000 0,0000 00028 100
Wavelingth 0L aci, ik PELT 0,562 {0019 00031 200
140512 1052 {10008 L0030 2,00
19294 1925 00044 00079 200
- e LR TR ]

wnmslamugu wnmslamugu



DOE Servces Co L.
DO Serwices 13 S Laaprao- Wangten 49, |acpran-Wasgion Rd. Lsdpreo, Ladprn, Baeghng 1090
Phows - T8 (011 358 1024, Email - dasvervicrsn fngigmail oom i wn
REPORT OF CALIBRATION
Certificate No, -SP22-007 Pago 4ol
Photsmetric Accaracy 1
Wy edength CRMs Valees | UUC Reading Correetien Timeerealnty Caverage lactar
| (nmy {Ab) {Abs) (Abs) (A} i
e 0.0000 0.000 0.0000 0.0050 200
0.7478 0,746 0.001% 0.0087 200
247 01,0000 0000 00,0000 0050 200
0,8686 0.861 0.0076 0.0059 200
- 0.0000 0.000 00000 00050 200
02912 0.291 0.0002 0.0051 200
330 0000 0.000 0,004 0.0050 2.00
06448 0638 00068 00055 200
- 0800 MO LR3I
.
1anETlAILgY
TG Services Co lud
DOE Seryices 5o Ladone- Wanghs 12, Lalorne-asghin B Laslprms, Ladpras. Dmghak 1020
Fhone w86 (000 430 23, Emsil  domesrvon inlvEgmail com S ————
CERTIFICATE OF CALIBRATION
Certificate No. 1 SP22-008 Page 1of3

Customer 1 Unbted Analys and Engincering Consuftant Co. Lid, (Hesd OfTice)

Address : 1 Soi Udomsuk 41, it Road, bk, Phrakh:

Bangkok 1026
Location of calibration :  Labomiory 213
Equipment :  UV-Vis Spectrophotomeler
Muanuficturer 1 Hitachi
Muded : L1-2900
Serial Mo, ¢ 21E22-000
10 Mo ¢ UAE. WAT.081/2564
Received Dake : 20 Jasuary 2027
Calibration Dute : 20 January 2022
Tssue Trwte ¢ 24 Jamunry 2022
Condition Instrument :  Good

Callbrated by ; Juz:ﬁ’ Approved by : AT

[ br Tarsrwan Ritnedach | { M. Chonthicha Sssgmpem |
Technical Maraper Cuuadaty Mansgor
[ Eind i 5 WA 8 N A i S MM Al
s -
v Thin ot ey Full ey w ke e prox e sppreve of ti (GE v o, Ll

- 1
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DN Servio Co Lol
DOE Servicai 1 Rai Ludprac- Wanghin 33, Ladprao-Wagin id., Ladone, Ladpren, anghek (0250 ﬁ
Phone -+ (THZ 918 200, Frimsl . dgescrvico nfogigmail mm i)
REPORT OF CALIBRATION
Certificate Na, | SI22-007 Page Sof3
Wavelength Accurscy :
CRAMG Values | UUC Reading | Correctlon Uncertalnty | Covernge lacter
|——nm.) ] {mm.} ] x

PR 2408 074 0.8 200

17940 2785 090 .18 200

IERTO 2HE.0 0. 018 200

ez EEEE] amn s 2.00

18126 3605 0 [AH] L0

41548 4180 048 s 200

A48T A0 L5 LR FI

PLERT g (5] ais 2

A0, O 4598 LEC) nix 100

53690 S0 L] LN 00

637,54 73 0T (01 ] 100

440,74 L [5) ol L0

man s [T ois 100

31370 $130 i i 100

2812 280 [ ksl I8 200

7460 738 (5] 08 3000

#R4.48 iR h (1] 020 200

84,3 640 063 [T} L0

74027 T8 047 0.20 200

14528 7418 [T .18 2

BO7.16 [ (& .18 100

79,70 §18.8 .50 018 1.00

Remark ULC = Unn Under Calermren:
P = e A sl
- Wi sl e pobal pvsrramy o el | w v s iy s wwrsrinny of rest gt by G sy o

hivh i L]

- * It won, U1 avedied

- End ol Cenificate -

il M-3R 113000

mnms‘laimuqu

DWJE Servises Ca.Lul
Servipes 7 5o Ladpas Wenghin 55, Ladpess Wanghia R, Ladgso. Ladpéa, Beghok 10230 &
Phone - #8812 38 102, Pl | dgeursicesiviofgmed com - oy vam

REPORT OF CALIBRATION
Centificate No.t  SP12-008 Page 2of5
Environment Condition: Ambicnt Temperatare 25 5 C

Relative busmidity  §5 = 20 %RH

Calibration method : In-house method CP-01] Based on ASTM EX7T5-08

Certlfled Reference Materials
Materal Serial No. Certificate Mo, Due dale
Abscbance Standand st 25760 45935 22 October 2023
Absobamce Stmndard set 15757 GSeT0 12 Oewber 2023
Wavelengih Ssandand set 25806 FSHIG 22 Owtober 2023
Wavelengih Ssandard set 25758 5915 22 Oectober 2023

Traceability This certification & msccahle 1o the Inemations] Sysiem of Unit maintained a1 Natioral -
Institwie of Standands and Technology (NIST) theough Siama Seientific Limdted

Specirsl Band Width of UUC: 15 om,

Scan Speed of UUC 200 ne'min

Sean Interval iFUUC: O nm

Resolation of UUC: Photometric 00001 Abs,

Wovelength 0] am.

FAL-T442 AB1 W1 1T

wnmslamugu



DO Sarvices Co. sk
Dae Seryicps S Ladprur Wasghin 4, Ladprag- Warghin B, Ladprao, Ladpran, Hghol. 11730
Phacuse: | -+56 (002 534 054, Enmil - dgeserviecunBailgmailcom =T
REPORT OF CALIBRATION
Certificate No. SP22-008 Page 3of5
Callbration Results : Withiat adjussment
Fhotoanetric Accaracy @
Wavebength | CRMs Values | UDC Hesding Correction Uncertainty Caverage lactor
M- {Abs) {Abs) {Abs) {Aba) ]
0, EH {000 (L0000 0.0028 .00
e 03787 0378 LT e 0031 100
104590 1.046 0,0030 0,009 200
21900 2182 0,0080 0.0075 2400
01,0000 0,000 0, Calin) 0.0028 200
ey 03607 0.459 00017 a4 2.00
10247 1023 0,0017 00035 200
Lix9 116 0,006 00079 2.0
Lp00a 0000 0,000 (028 2.00
o 05236 0521 W002E LELIEN] 200
09634 0962 TE upoze 2.00
1.9763 1970 00063 00070 2
L0000 0000 U000 DGR Pl
S 05191 nsie 000 00031 200
: 10003 0950 00013 00033 100
| 9987 1992 00057 00084 100
0000 0000 .00 00028 200
= 0,351 0552 00003 0.0030) 200
1080 1080 OO0 0,003 200
20391 2031 (1L00E] 00079 2,00
01,0000 0,000 00000 00078 200
s 05601 0560 0001 00031 200
1.0%12 1052 000008 0.0030 100
1,020 1522 0.0074 00079 2,00
LR R DIR U -
.
1enETlAIugY

DOQE Serviess Ce.Lul
DOE ¢, ippg 25 o Wanghn 35, LadprasWargha Pl Ladyes, Lafpras. Bemghok 1013 &
Phom | vhh (502 150 1084, Brsul - depmervicnmiisilgmail.com o,
REPORT OF CALIBRATION
Certilicate Mo, : SP22-008 Puge 4of§
Photsmetric Accuracy §
Waveength | CRMs Values | ULC Reading | Correction | Uncertainty | Coverage oo
| fnm) {Abel {Ahs {Abs) {Abs ]
1 0.0000 0000 0.0000 0.0050 200
0, 747H 0747 Lo L 2
m 00000 000 [le i 0,000 2.00
08686 1565 00036 0,059 100
A 0,000 0,040 0,000 0,000 20y
02912 0,290 0,001 00,0051 200
180 0000 0.000 000060 DUDOS0 2.00
TRt 0.6540 00048 [IEVRE pdli 1}
T PO00 I 10 10
.
1anEs lAIugY

MR

Hanna Instruments (Thailand) Ltd.

A1 0ET-8 Sl M, ek B 5 b

instruments

emylowneg, Manghok [0710 Tel; 0:2881-8199 Fax: 0-2%41 4198

DOE Services Ca,Lid
DQE Saiced 42 %oi Lakpras-Waanghin 54, Ladpeao Wanghes Rul. Ladpreso, Ladprao, Bemghak 6230
Fhotss -+ 4012 338 2084, Bl | dgeicrricenial@ignd. com e
REPORT OF CALIBRATION
Certificate No. SP22I-008 Page Sofs
Wiveleagih Accuracy t
CHMs Values | UUC Reading | Correstion Uncortaingy | Caverage lacior

(TN .y . A} &
W7 2410 [ %] 0,18 200
7948 ma (24 [T 200
78 W a6l 038 200
334.06 0S5 056 (8T 100
36093 3600 [T (3T 200
Aln.59 4180 LE L3L] 200
44504 s 044 LR 200
45168 4530 068 nis 200
AB0LD 358 LK nis 00
536.50 5360 ose o 280
63798 6375 4% (311 08
43138 oLy 038 nis 208
7280 e ose o 280
51347 5138 047 ol 200
528.88 5285 038 (3T 00
sTLAT o w17 Bk 200
FTTRT] [ n3s a0 200
BR440 6840 (X0 nis 200
140.72 7408 (] 020 200
4888 7488 808 B8 200
07,03 070 003 018 200
81928 708 011 BIR 00

e L ——

A N A i

- T vy e sngorfssary of iremmibeves] L ituied o et MESIE dbonianty of Sassesest idignd by e snge i,

whert for o s shyrbn o g o 8 everr oy o sprmET——Y 954

+ ® inhomars e TTR] marndind

- End of Certificaic -
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Cremlicae Na. - HIT-2Re-0184

Page 1ol 3
CERTIFICATE OF CALIBRATION

Equipment ; OO Tt Tube Hesier
Meter Muodel : HIK39E00-07 Serial No. +  HO183000
Manufacturer : Hunta Instruments
Male in : Reunanis
Condition As-Received 1 Lised Product
Reference : REZIOI34
Custamer name : United Analyst and Engineering Consultan Co_ T1d,
3 Soi Udomsuk 41, Sulhunvit Rd_, Bangchak,
Phrakhanoey, Bangak 10260
Received dute | 21 February 2022
Calibrabe daie : 1 March 2037
lnvue duie = 2 March 2022
Avbdent Temperaiure ; {20
elative Humidity : 150415 PaRH
Calibrated Locaiion : Hanna nstruments { Thailand) Lid
Calibrated by : (el * Appreved by : ﬁf;-
Mr. Pichit Pethong My, Aan Susanchassaksl
Calibration Enginoes Authorized §ignasory
HANN
L

This cenificate was ceniified only for the imstremens we calibiated.
This result of catibeation was found dccurate on date and pikace of calibration paly,

** This eeraficate muy ot b neproduced other than in full, cxcept with the prior wrimen
approval of the head of Hinna Instrument {Thisikind)

@naslumuau




”ml Hk N Nk Cemificate Mo HIT-2209-4) 54

instruments Page: 2ol 3
Candition of this resislt of calibration
Referemce Stamdard Instruments :
‘ Imtruments | Model | SerialNa. | Cervifieate Mo, | Traceahle

. AL Notwhemis i
Thermomseser | [ Teehnolagy Promotion
: HIR 35008 D3250060101 2ITIET

| With Sensor 1 | Association ( Thatland-fapan )
Reference | Procedire :

This cquipment was calibration by comparison 0 the reference standard (Standard plaiinam
renstance thermenmicser ) whose sccuicy i raccable 1o 18e national siandand. The calthration was perBormed
by peneruiing the specified working poim of temperstire then reconded (he lemperaiure resding values
against the referemce standasd secorting 10 Hanna Calibrasion |abomiory wark Inseruction Mo, {41,

This lemperature scale used was based on 1T5-90

Al daga shown below were as-reeeived values without adjustmes,

Cortificaie So. : HIT-Z309-0184

”II"H%\NNI\

instruments Page-Jof 3
Result of Calibratios :
Calibration Unit Unader Uit Under Tempersiure 'I..'Iﬂl‘llhl}’!‘l“
Palme Calibration Seftlng ~ Calibruilon Reading Stability Mrasaremeni
l{ﬂ.ﬂt"‘:! | “{*C) 1506 (*C1 130°C) 0.3 *C) |

| Calibratisn Average Standard Reading (°C)
Paint {*C) Pasition
1 2 | 4 H
-
140,2 1504 15614 1503 1302
& 7 8 L] i
. a4
1504 (L) 1511 510 1506
(1] 12 13 4 15
1500 =
15004 KLY 1515 | 13 1505
0 17 L3 1] 1]
|
13613 i504 151.2 1512 1505
[ Ei] 1 bi] H | FL
- T
150.2 1503 1308 1504 | 1303

The neported unconsinty of meassrement was basod o standard userialnty multipied by a covenge fetar
k=2, providing a kevel ol confidence of sppronimmely 95%

** End of centificatc =

t@nds lumuan

SITE CALIBRATION
QOOOO
QOO
OEEOE
OEE®
Q@®®E
naslumuan
Mationsl od Institute, Ministy of g | Thaland \/
w ees (A
Verification Certificate

Certificate No.: 2202361-001-01

Client nama: UNITED ANALYST AND ENGINEERING CONSULTANT 0O, LTD.

Address: 3 Sod Udomsuk 41, Sukhumvit Road,

10260

Equipment: HEATING BLOCK DIGESTION

Manufacturer: FOSS

Model: 2520

Serial No.: 91794469

1D No.: UAE.WAS.011/2560

Order No.: 2202361

Operation No.: ZI0TIE1-001

Date of Receipt: & April 2022

Date of Calibration: 46 Apeil 2022

Calibrated by  mr.nustapol Neomchar Approved by ::B:E
Spaciaiist (M i

Mamagor, Division of Calibration Labaratary
Date of Issue: 11 April 2023 For the Team

The re far 8 of 5 .

This Ceritficate is ssued in acoordance veih the conditions of accrediation gramted by Bhe Thai Laborstory Acoreditation scheme whech
has amesed the =eesutement copebiiy of the lbormory and its trocesbilty tn recogrived national sandards and to the umits of
mesmresent malited o The cormgendng raticral

eacept wift the prios weien approtal of the Naiosal Food [nstitute.

- Thes comifcaie may et b raproghend oeher thee in hll
b

FI500% Revison: 00 Dace k4-17-41

Verification Report
Certificate No.: 2102361-001-01
Equipment: HEATING BLOCK DIGESTION
Wodel: 2520 Sarial Mo.i 91 el

Resokition: 1 T IDNo.: LIAEWASO11/Z560
Mamifacturer;  FOSS

Date of Calibration: A= Ageril 7002 Pags Jafd
Location: Lboratory Room, RATIONAL FOOD [NSTITUTE
Ervwironmiertt Comitian Ambient Terperature { 35 & 3 ) ¢

FotheHumidly | 55 =15 ) W
Line Valage { T30 & 10 ) velt

Canditien of this results af Callbration:

L. This instrument was calibirsted by insert. Siandard thermocuples type B into its hesting biack digestion and
compared 1o termpersture cbtained from referenos standards thesmometer at calibrated point.
= T EOERTatLng SCak iB5ed v based on 175 - B0 .
- A1 data st bekow e final vaboes and the indial data may be cbtained upon reguest.

2. Reference Stardard Irstnament ©

Imstrumert Muodel Serial Mo. Certificate No. Duse Date Through
Dighat TH JETOA S0 LA | wrremparuare sssey ALML Tecvucal
wiEh Thenmeoougie Type A TE#RAL LB | Che a0 B TCRL00] Casa Carim Laboraiory

3. This cemfices 15 Faceabi o INGEMAtonal BYSem of unas (51 Links).
4. This centificate was cestified onky for e instrument we calbrabed.
§. This resut of caloation was found scoursie a5 shown on defe and piaoe of cilbration only.
6. Condiion of Cabbrated item 1 Good
ULIC* Description
Time of Recond Howr 30 Minde A MO g

7, Besub of Cofibration : | X | Without acusment || After adjustment

FLEIL) Rwmierr: 00 Date: M4-12-61



Verification Report

Certificate Mow; 2202361-001-00
Equipment: HEATING BLOCH, DXGESTION
Model: 2520 Seria| No.: 91754465
Resohmion: 1 C 1D Moo LAEWAS.O11/2S60
Hanufacturer: FOSS
Date of Calibration; 4-6 hgril 2023 Fage Bota
Calibration pokt: m %
Calibsrabien resuli:
Reporting of Temperature
ULC™ Setti wuc* Starciard I |
Block Ma. T fine SRbY (£°C) | e ) ke
1 380 380 [XE] T I 1%
N B 380 FXE] ] 15
i 360 a2 a5 | 15
| 380 CXT] Wem | 1%
| 5 | 360 e 1.4
[1 380 FE=] 15
| - 1 380 37137 15
I ] 380 (] K]
g i [ 176,72 15
360 a7 16
[ s 17878 [
r 380 37714 L&
1 350 IES 16
14 380 30 17961 LB
15 380 380 1766 L6
I % 380 0 ] | 37918 L6
17 380 30 D ]
T 380 330 | ] 7.7 L&
| ] 0 | ThE [T
| 20 350 0 | 37656 LE
bt
- ce © Linder Calration

-Irmmension depth af sandaed thermometer in hobe el high of sand s egual heater plate of LLUIC.
Stabidity = Orehal of the grestest mawrur dferece of measuned erperatoes at one sensom.

for at least ha an hour after rRachng sacy sabe

5017 R 060 Dt

tsnih‘s”uimuqu

FOSS

Customer Service Report

Dt JyivaE sord g

[ Cusomer | Liggad b

Treammen | w%ins

Heurs Travel T Customar Trawel Fram Customer
Start e i5.99
Finis [T 30w s | 1
1] Standard
Koo | Conartewy Vint Iresaliation X Tramisg
Gianibuot | PM Onboarding Ouoae N House
Imtemal 1 Waranty Repair [
Digtal Serwes | Saies Suppact Ramaote Duher
[ PO/ Quote Murnbir: 1 |
| FHA Type | i [ tenoacsmo | |
Dwtails of Wor | Test Cordition | Stabuy
[T S T AP g
Y 03
; It P N o
= s S0 90 Po Dig )
irnsrument Ruady for Ui [ Jox) [ wocow |
Part Nor Batch Dusription asy |
| comfiren Uhis fEgart i acourate and comalwts
=

P ot

spnedrom | P O

D

Nama [ | Hame

Eorache, Bdpuung
f

| Woule! i it Wil g b0 povmicipate in @ Bref sy ie onder fo cefl us Aow we

|

wnaslunugu
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Verification Report

Certificate No.: 2202361-001-01

Equipment: HEATING BLOCK DR-ESTION
Maodel:  Z520 Serlad Mo.- FITHMET
Resolution: 1 T 10 Mo UAE WAS. D11/ 560

Manufacturer: FOSS
46 Apnl 2022 Fage daf 4

a0 T

Continues

Fgure 1. Location of Referunce Standand and Bock Disgram of Digestion Uni

TOP VIEW

OO

g e O e, 1l
) 'L' R
—
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2)
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0
) '::'J

alA
J
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| L_/ e, \-.___l.f
DG
- ——
380 °C ‘
——
9 |
onfon !
‘Sunaer Instalstion Lecation

ligite;

UUC® = Unk Linder Calibration
-IPTemeRTEin daptn of SEANES INErTOIENE In e level bigh of sand 1§ equal Peator plate of LLC.
- Stabiity = One-had of the grestest maemum SPETEnCE of MEISLITD EMOETANESE 3l ONG SEFE0E,
¥or ot least hal an hour #fer reacheng slesdy stats

e report uncertainty of messerement was based on Sandand UNCERENTy Fbiphed by coversgs Mecior ke 2,

Providing @ leeed of confidence of approcmately 95 %,

FOS012 Rewains: 00 Daie 14-12461

FOSS

Customer Service Report

e L

@nehs ARy

FOSE Soutn Eaw: Asia
BIER Sinifrat Buldeg IStk - TG Flaar, Unit No. 3138/90,
B3 maa 1 Mo, Klorghon , Klonghairy, Birighois, Tradand 10110

[ noportno: | 6534 |

Tmemen: | kT4 o [eana: | B340 L

Hiers Travel To Curiomer [ Labouid Travel From Customar
frart L,‘__’_| i e ;_+
Finis P o B —
lob
lication Spacial Stamdard
Worma Courtuty ¥ish insmiaton | Training -
Cisiribusnr PMA Srboardi [P | in Heuse
Imemnal Wyrmmeby Aepalr || .
e gital Servce Sales Supgart [y | Diher
[ PO, Ot Niumbien 1 P 1
[ ereavtme | TR [ comnacthe. | s 1
Details of Work / Tess Candition ! States.
e e
Instrument Ready for Use | ox | weaow
Tart b Baich | Desoviption Lo B
|
]
T corfir taly report o scturats and complate
Signed FOSS I Signed Cuatomer k{-}
Tame | Y ST Namt. [T dompeans, |
e
I Wowld you be wilking fe, it et sprvey e ordey do teil s how e T

wnaslununu



Installation Qualification

4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition
TH Thee packing It {shipped with the mstramens) spocifies all the items. The msaller will verify thai all ifoms are
Kjeltec™ 8100 Distillation Unit roceived as shipped on the packing lis. For cach itees Bistel, verify that the scceptames criloria ans met. 1 50,
write *¥™ in the right column of the table immediately Following.
This IQ applies to Kjeltec™ &100 Distillation Unit manufactured by FOSS [ Packing List Hem |Am.p4.mm-q T
Analytical. The installation Is performed by FOSS trained service personnel. o = EEEE—

Keftec 8100 Disullacon Unt ' o vaible memqe r-eu-wu i | i
| undarmaged FOS5 Anahtical's standard
1 Intnndnd Use | shigping containes
Kjelbec 8108 is imiended for laborsiory use snalyring parsmeters a4 specified in FOSS Analytical Actessory kit scconding te packing | Included. o wisitile damage, roceived in
AR’s Application Nots, bl urdamaged FOS5 Anaktical’s Randard
[LTEN shipping corramer
Harnelling device for digestion tube Inclsded. Mo visible damage %]
2 Purpose St s ede B il
Tanks with level sersars for Wste, Inchuded. Mo visible damage
This installation Qualification is designed to assire that: Alkeali anel Water
= The Kjehee instrument is received complete, with all required parts in good condition Recener flavk ncluded. Mo vialbile darmage
* The location of the imstrament is eavironmentally and ergonomicaily witable One digestion tube 250 Included. Mo visible damage

+ Thei s bled and configured correctly One digistion tube 100 mi ki
= Suitsble electricity snd waser are supplied to the instnament, see fable: 2 for requircments. h

Tube adapter Included. Mo visible damege. i
i ey manisal Kjettec &100 Distiliation Une if
3 Identification 1
| Ownibrs guide Ejefiec 8100 Distliahon Lini Y |
[ Deseription ) Serial Number | e e Kjottec 2100 Dissliation Ui |
| Kt 8100 Distilation Uit 118 59052 | spare pars manual Kjetiec 8100 Distlaton Unit Y
Appication notes | -\N 300 nchudad
| AN 303 included
OS5 Anabyteal A% Tol «4% PiD 13M UL Anahyliiel AR
4 Mangergrgeds . rn e B
- i ] o b W D geeds
iy W e b e & . . N
Camerr daagerors, 00 LAGE ) Ry 1 tanaqs‘luﬂquﬁ‘u Y Lustetees Support, B0 (0D 1 Rew tanaqshﬂ')uﬁ‘u E
. 5.2 The instrument must be assembled correctly
5 Installation

Verify that all ubes are cormect conmected. IF 5o, wiile *Y™ in the right column of the table
’ : : saiedy fallowi
51 The equipment must be installed in a suitable e S

location with power, water and draining available Instraipisn Nublng Connectians Lovaptance e
Werily that the instrument installation site meets the sccoptancs crititia given in the table below. If
slj._:w_r'rfn j‘f' in the right column of the tbie mmediately folkowing ﬁrﬂnm r
[ Location andr-nmb_ Acceptance Criteria Pass (Y/N) — - 5 by installer
| Adequate space for instrument Dimensans 4845868 on Y l__| '_‘!
[AC snly it br bt | 200280Y " T
5060Hz - —HEe 7
Curnert oA Y T ? l? |
| Colkd water supply available 2 Limin at 30°C Y 1] Lieh |
- - | &
Drain For o water and wakte (depending 4 B———e [
| o local waste disposal legislation) 1 '@.Sﬂ
! Arnbsen Iefr;prra[ur [ Max, 40°C T |
| Amibiert humidity Max. BO% rolatre ¥ 5
[ intemal fuses TIOA AH
= 1. Detonised water in {steam gonerator)
2. Desonised water in {diltian water)
2. *) Receiver solution in
4. Alkall in
5. Power
6. Botused
T, External tiration moduls
B Lewel sersors
9. Coolng wates in (1ap watgr)
10, Waste water cut (tube drain vessel)
11, Dran
12, Cioohng water aut itap water)
*} Oty an Kjeitec 8200

R ——— lﬂﬂﬂﬂ{l‘lﬂ')Uﬂu G Cumtomer Suppan, §H0 1142 Rew. 1 lﬂﬂﬂﬂs‘hlﬂ')Uﬂu ay



5.3 The instrument should be assembled and powered up

i ons/Comi
Connect the distilling unit 1o the power supply. Perform the stant up procedure and check that the 6 sml’, Of Deviati ments
F"IT:::&MWE ix abdaimed. 1F s, write “Y™ in the right colmmn of the (able immedisiely Dieviations fioan above requtrements are specified below and any corrective sctions are nosed
i —
- Davlation Action Camment
Action Expected Response Pass (¥/N)
b e R —— e gl s b
Switch on the power The instrurnents start up and the seif test —
will run.
The sample counter shows the numiber of Y
anadysed samples since first power and
thié Software Versan shows the wmon
of the instruments sof N
tﬁrw start-up, Program 1 5 ¥ e
the Aralyse maniy = displayed
Tum on ihe cold water tap e wisible reaction ¥ 7 1Q Documentation
Press the “Manual® vew The: Mard meny 5 opensd ¥ i Lipon successtul completion mnd recording of all instructions. shove, g and date this sheet below,
oo e n i - I requilred by customer, leave one signed copy with instrumsnt.
place the test nibe and receiver flas v ¥ customer s intornal procedures requine further repartiig of witnessing of fesilts, execuie hose
N pasition. Ciose the door 1! procedurnss as required
Selact Dilutbon Srd e Start ‘Wiates & added to the tube ‘r'
v Insulled Ey: _Farmioa Onnges =
Select Alkall and press Start Ak s added 1o the Tuts ¥ e
Sehect Steam ard press st After heating up, sieam is enteving the - Company: Foas SEA
Tube

| Select Drain and press Start The tube & drained ¥ s : —
Company Areted Acabist and Engneerivg

Date completed: .‘Jli 2E, 2039

s e, $O01 FIT R 1 tanaqs‘hjﬂquﬁ‘u y sk Sipari, S083 T2/ . 4 lﬂﬂﬂ'ﬁ‘h-lﬂ'“.'ﬁ‘u -

Operation Qualification

4 Performance
4.1 Verify the dispensed volumes of reagents

Naote! To verify the dispensed volumes of resgents & triple test sbould be done o be statistic
correct, Then calculate a menn value,

Kjlltltr- B'.lm Disﬂ“m Unit I Choass “Manaal™ in the menie (When starting up the instrument Program | is loaded)
1 Open the safity door by pressing Open and place 3 wbe in the instrument. Close the safeey
doo.

This 0Q applies to Kjeitec 8100 Distillation Unit manufactured by FOSS

. The op qualif is performed by FOSS trained service Water
. I Press Dilistion and then press Start, $0 mi of water will be filled ino the tube.
2 Measure the collected water in n graduated messuring ghes and note the result in mhie |
1 Intended Use below,
Kjelvec 8100 s intended fior laboratory use analyzing parumetcrs as spocified in FOSS Anlytical 3. Check aceeptance eriteria in the table and make the judgment if passed or not.

Application Meses.

2 Purpose

This procedure is designed to test the fumction of the instrament according fo factory iest

Nate! I the waler volume needs to be calibrased, go 1o 4.8.5 Dilution Pump Calibmtion in the
User Manual

Alkali
I Press Alkali and then peess Stard, 50 mi of alkali will be filled into the tube,

spevifheations
*  Alkali vobime 2 -“HH_W the collected alkali in & gradusted measuring glass and note the result in table |
= Distilistion Accumcy

1 Check acceptance criterin in the table and make the judgment if passed o pot.
»  Distillstion Ropentability

3  Identification .L-Hs 1 Volume comrol _ o
[ . — e | Test Enpacted result Pasied “'mj
| Dascription | serial Mumber —— ”
| | Water voiurme T B4 <
| \Gedtec 8700 Destilaton Unit, 200-280 v 50960 He I 11 138 ps2 v

Alm- PO ] A7-5dmi v

F3S Anaiytical &% 0 1am
9 Hangrruzpads Fat wifh, 7870 1011 as o080 42 bONS

G, Jaan) gt B e appomitue 6 37 4 v pa .
[ [Lee—— g it st G, o

Casbinghar aNRerL, B T34 M 1 tana.]slluﬂquﬂu - iy Sopooct, SN THAE § Rew, lanaqs‘luﬂquﬂu mn

Tl ol 43 8 SN0




4.2 Verify the distillation procedure, accuracy and
precision

The distillation principhe is to comven (NHy ) into smmosia (MHy) by using an alkali

(MaH) and thereafier steam distil it into & receiver Mask containing boric scid and titrate with

standard acid solution using colorimetric end-point detection. Ammonium sulphase, o subsince

with known ammaonia conlent, can be wsed to check the scewrscy of the distillation. The recovery &

caboutated from ohtained resull

The way i perform this test will be described in the fillowing.

Chemical Check
Use ammoninm salphate (NHy bS04 parigy = %)

Mol weight = 132,14 ghiol, Nitrogen conient in ammeonium sulphase (9.5 %) = 21.09% %)

Analysis conditions according te AN 300

Waner #0 ml

Alkali 50 mal NaldH (40%wiw )

Receiver saolution 30 m boric scid (49%)

Diistillation time § mimutes

SATE 3 seconds

Tarana 0.2 HCl

l'-n- reagent preparation see Appendix A
Star the instrument and run two blanks without chemicals scoording 1o above analysis
eonditions, distil imo a receiver flask comaining boric acid. Tirate with o standard acid

sabution sing calorimetric end-point detsction, If the blanks are less than 0.2 mi contieme with
the revovery lests:

1 Weigh 015 g ammomium sulphaste ino o twbe. Propare 6 samples { obes)

i Rum the six samples secording 1o above analyiis conditions, Titrate with & standand acid
sohution using colorimetric end-pomt detection.

4 Calclate the recavery acconfing jo below equations. Expecred results of recovery should be
100k 1 e

]wm Passed (VM)

L‘GS—U 20 mi ¥

Blark value (water blank)

RECOwsRy

Agcuracy
e

Cbimime Sugaprort, WIST 7385/ Bapw. §

wnanslunugu

5 Summary of Deviations/Comments
Deeviations from above requirements are specified below and any comective acticas are noted.
Deviation Action Commant

6 00 Documentation

Upon successful somplition of tesis above, sign and daic this sheet below. I required by customer,
leave one signed capy with instrement,

If eustamer's intemal procsdures requine further reparting or witnessing of results, execate those
procedures as required.

Performed By:

Company:

Cusinmer Mamse:!

Company:

Dt coimplited:

Custareer Support, B0 T2981 R

wnaslupugy o

*} Node! Pleass also note that the below caboulations must be adjisted if oihver purity levels of
mmmonium sakis are used. A centificate for the chemical supplier skould be svailable

Nitrogen content |

21 -
1%
1.14%

R

211e% —‘

1095

[l s, = Wl e N 14,007 106

B Wadrogietnt e 39,95
ME ' £

W= Normelity of titrant 10 4 places of decimal.

_ %Nr‘rrgﬂ-.z
% Recovery e 100
L
Cisimmner Sapugperrt, G051 T30k | by tanaqshﬂquﬁ‘u
7 Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali
“Ta convert ammanium inta ammenia an excess of sodium hydroxide is necessary.
Lge 400 g MaOH per litre of salation, C inlly in iems up e 50 % Do ot

wse concentrations above 40 % as this will laad to crystal ﬂ:mmlom impairing the functian of the
pumps, If you can only buy concentratians > 40 %, dilute if before usc.

7.1.2 Titrant acid, determination of concentration

T he nble o achieve accurate nitrogen | prosein results, one must be quite swure that the HCI
(hydrachloric acid) concentration is what it & suppesed 1o be. A tirstion against a predetermined
solution of sodium carbenste as described helow is thus necessary. Incorrect HCT conceniration cin
atherwise causs substantial errors.

a  Sigmlard smhstance
Weigh approx. 10 g of ankydrous sodium carbonats (Na,COx ). Use n mortar s make a fine
powder. Dry it for | bal 265 °C or 2 hat 200 °C. Afrer cooling in a desiceaton, tmnsfer the
sodium carbanase to o beaker with a tight d. Store it in & desiceator.

o Imdicabor solutions
Dissalve 0.1 g methy] red in 100 m1 L. Drssodve 0.1g bro | grezn in 114 mi
methanol.

s Procedure
Weigh approe, 0.4 g of ihe standard substance, using an analylical balance, note the weight
{W,). Transfer the sodium carbonate fo a receiver flask and add 40 mil of HpO (distilled or
dedonized), Add B drops from each of the indlcator selutions. Thirate to pink. Mese the amount
in ml used {A;). Boil this solution for a few minies. The solution will iarn green, Cool mpidly
10 Pooin Wmperabire under runming water, Continise the titration until the next pink colour
change accurs. Nobe also this volsme

(g} Bodl the solution for a few mimutes, Cool rapldly o room terperatare under mnmning
waier, Condinue the fisration until the next pink EulmmmNanﬂm!hh\'MlMSth,J

Mote! Temperture changes will influence this volume and il concentration of the fitme
solution. The working temperature of the titrant should i that af ite 3
during standardzzation. 17 temperatuns cormections are necessary, sufficient accumey may be
ahtmired by use of o correction table. (ADAC 942.25)

Cowbarnar Suppart, 4905 1296/ R 1

wnaslupugu



7.2 Calculation
18,8705 W,

o [ + A+ 4,)

Mate! Cacentration mast be accurnte to four digits, Lo, 0.2000 M.

Mote! The colour change of this official precedure (AQAC 936.15) may be difficelt 1o see,
therefore a pH meter ora mixed indicator (e.g. 0.1 g Methy| red and 0.1 g Bromoeresol green in
100 ml methamel) will make it much easier i perform.

7.3 Receiver Solution

Baric acid 4 % with bromocsesol green | methyl red indicatar selution

In order to obtain socurate rsults te receiver solution is adjusted so that 2 small (0.05-0.20 mT)
positive blank is chtained when running a blank sample. The 4 % baric scid recsiver salition is
prepared by dissobving 400 g of boric acid in about 546 | very hot deionized water. Mix and sdd
mare hat deionized wiater 10 8 volume of about 9 1. Cool the sobution to roon temperature snd sdd
100l of bromsicresol green sobution {100 mg in 106 m| methane]) and 70 mi of methy| red
solution (100 mg in 100 ml of methaal). Dilute 1o 10 | with deionized water and mix carefully.

Nate! The addition of alkali is 1o achieve a positive blank value. This should, bowever, be kept
between 0,05 - 0.20 ml tilrant, o obinin good repeatability when tosiing blanks.

Adjustment of the boric acid is made by the following procedure:

1. Transfer 25 ml borle #cid selution to a receiver fask and add 104 ml of distilled waer. 1 the
solution in the Nask is still red, tirase with 0.1 M sodium iy draxide salution wndil n neairal
erey calour is abtnined, Calcalate the ameunt ef sediam hydroxide solution necessary to adjusi
the horic aeid solution in the 10 1 flask with the formula: mi 1.0 M alkali = ml titrant x 40

1 Add the calealared smount of 16 M alkali solution to the borie scid solumion. Mix.

3. Tocheck proceed as Follows using 25 ml of ibe berie acid sclution. Run a blank, If the value of
this blank is high (0.5 mi of 0.2 M HCI) the baric acid is incomecily adjusied. This might cresie
iregular blanks. For cormection add HCI directly into the boric scid fank, mix it carelully and
repest until a rending of 005 - 0,20 ml HCL is obtained. 17 a positive blank is not achieved, add
fisrther small quantities of | M NaOH and repeat the check until o satisfactory vabue is
nachieved,

R —— wnaslunugy

4.2 Ongoing Qualification Tests

Block Temperature

The wemiperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
mereased by adding a salt (K,504) to the digestson mixtare, 1 imporiant that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
o spocific kind of sample magerial,

The block tempernie sl can be controlled external by insenting a tempersture probe in the
imtended hole in the aluminiom bleck (front row of holes).

Use the reagents and method procedure specified in AN 300, Use anly reagents of recopnized
analytical grade, unbesss otherwize spocified and distilled or demineralissd waber o water of
equivalent purity,

Suggested standeard maserial for iwternol quoliy control:

Amimoaium sulphate [[NH):504], min, 99,5 % (mass fraction), with certified purity.

Note: The above chemical is usually readily available with a certificate
specifying the purity.

Abizrnatively ammoninm ian(I1} sulphate, (MH ) Fe (5040 & & HoO, with certified parity may be
used,

Tryptophan (CyHi:M204), minkmam assay 99 % (mass fraction). Nirogen content 137.2 gkg. Da
mof dry in an oven befire use.

Agetanilide (CyHaNO), minimum azsay 049 % (mass fraction). Mitrogen content 103.6 gikg, Do sot
dry in an oven before use,

Swcrase, {CysHehy), with & nitrogen content of not more than D002 % {mass fractios). Da nat dry
in an oven before use,

Elank Tests

Camy owi a blank iest following the currently wsed proeeduse for digestion, distillation and titration
taking 2 ml of water and abaut 0.7 g of sucross instesd of the sest portion, Keep a record of blank
values. If blnnk valucs chamge, ideatify the cause.

Note: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly rm recovery stisdies to clwck the sccuracy of procedure and equipmesi:

= Nirogen loss. - Use 0012 g ammonium sulphate and 0,67 g suerose per flask weighted 1o the
meareat L1 mg Add all other reagents as stated in the method currently used (Kjelinbs, HyS0,,
ete). Digest and distil under same conditions as for sample, Recoveries shall be =09 34,

= Digeerlon gfficiency - Use a lest partion of minimum 0,15 g of trypiophan or scetanilide and
.67 g sucrase per flask weighed 10 the nearest 0.1 mg. Determine the nitrgen content
accarding to the current procedure in use. The recoveries of tryprophan shall be =425 %:; the
recoveries of acedanilide shall be =90 5 %,

= Distillatiar and tiration efficiency — Distil 0,10 —0.15 g 200001 g ammoniom sulphate,
amitting the digsstion step. The recoveries should be =580, 5 8,

Note: Results less than 38.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure andior Inaccurate

concantration of the standard volumetric hydrochloric acld solution (should

be adjusted to four decimals accuracy according to procedure In ANED]

Cumomer Supper. 6603 T3¢ v 2 t‘ana']s ﬂquﬁu ol

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO} applies to the Digestion system 25082520 (including exhiwst and scrubber unit) amd
Kjeltze 8100 Distillation Unit manufcmured by FOSS Anabytical. The user of the instrument
performs the PO

2 Intended Use

I'he Digesthon system (inchuding exhoust and scrabber) snd Kjeltes 8100 Distillation Unit are
intended for isborstory use analyzing psmmeters &5 specifiod in FOSS Application Noles

3 Purpose
The gusdelines are intended o xs5ist the wser in successfully developing Performance

Cualifications for the specific applicationds) w which the instrument is applied

The Ferformance Cualification (PO} mcludes the process of demonstrating that the Digestion
sysem 25082520 {including exhanst and scrubber unit) and the Kjeliee 8100 Distillation wnit
consistently potform according o s specification appropeisic for its rowting use. Main sctivities in
the PO} phase ane

& [Preventive maisicnance

o Oin-going verification lests

This dociment sugsts routines bo fulfill the requirements for an scceptable G but the final
procedire should be sdapeed 1o local routiies for similar equipment

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maimenance of the Kjoliec 8100 should be perfommed sccording 1o the instructions in manual, see
User Manusal Kjelec 81008200 Distillation Unit, chapser 5. Mamtensnce. A yearly service is
reoommended (service agreement)

Mainsenance of the [Npeatson block (ncheding exhaust and scrubber ) shoubd be performod
sccarding to instrection in the wer manual, see User Mamnl Teeator [Dipesior, chapier 5
Muinsenance.

FOSE Anahytical AR

s s (B

e raey iy

s g s 0 v wnaslunugy o

External Quality Control Program
115 recommended i partizipate in an exiernal quality control program, such a proficiency program
ar ring test, with equivalent saniphe material as analysed within the labosatory.

Calculation and Expression of Results
o VROOT(F: — FS)N 5 100
w

Where:
", is the mitrogen content of the sample, expressed as a perceniage by mass.

LA i ther mumerical value of the volume of the hydrochloric acid standand valumetric solution)
used in the sample test, in milliliters, expressed w the nearest 0,03 ml

¥ is the numerical valoe of the volume of the hydrochloric acid smndard volumeiric solution
ussed iy the blank st in milliliters, expressed io the nearest 0.05 ml.

h 5 the numerical value of the exact nomality of the hydrochloric acid standard volumeiric
salution, expressed to four decinal places,

m is the numerical value of the mess of the test partion , in milligrams, expressed 1o the
nearcst | mg for sample weights =1 g o0 1o the nearest 0.1 mg for ssmple weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instroetions. in User Manual - Kjeltec 81008200, chapter 5 Maiiieiance.

5.2 Maintenance Tecator™ Digestor

See instructions in User Manual - Tecstor Dgestor, chagler 5 Maintenance.

6 The Maintenance Record Charts

This record chirts e provided ta assist you in keeping your system in good warking order, Please
make copies and use thens regularly s they can often help us 10 Belp you in the unlikely event a
syslem mabfunction,

Custnoer Sunport, 603 T3 R 2 l‘anﬂ"ﬁ.luﬂ‘)uﬂu EO
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Certificate of System Qualification

GO0

Eyatamm D CN11021007

Ovganzaton Nama: UAE Corsuttant Co. Ly

Ciganzaton Location 3 Sou Lsemsuk 41, Sukhumett Ra., Bangkak, Prakancng, Bangeok 10220,
Dae: Frveusry 10, 2021 10:36:27 AM

EQP Hama: Aglenfecommandad

EOQP Rawsion: GL.o25

Crmral Quaithcation Staue Pome

Syutam Inspaction and Basie Saluty and Cpsreation

Mams: TN

Bedpoint Stabes: Pass

Cverall Byatars Inapaction and Basic Safaty and Opesation Teat Status
Pass

iniet Prassurs Dacey

Hasma: Tann
Fsomt 5L
Setpoint Statua- Paxe
Prassune: 5.0 psl
Preicusi i Chinge a3 s 5 misistes
Agiken! Recommanded: = <240 and <= OB

Qvarall Infot Pressure Docay Test States

Fame.

Inlet Prossure Aocuracy

Nama: TR0

From 83L
Data: Fetuary 13, 2029 10:35. 27 AW
Bywam 0 CHA M2 0aT

Page 1122
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1 J20 by Agilent Tachnalogies Agieat Crosslah Complance Services
Crverall Dedecior Flow Accuracy Test Status
Pass
(Datectar Flow Accuracy
Hama; THE

Frent UECD
Soipoint Status: Pass
Flow Typa: MakEip
Setpaint 250 miLimin Measured Fiow: T mlimim
Acaracy: a3 miLimis
Agilent Recmmmended == 00 % =atpont [ 28 mimin |

Limil i paroassaga of selpeint of (.5 mlUsinuss, whichewss is g

Overall Detecior Flow Accurscy Test Status
[Pass

GE Cvan Tempsrature Accemey

Hama: Taa
Hatpaint Stalus: Pank
Zone: Tven
Seipoiniichual
Temparature E=10 EeLE C
Azuracy: =14 "
Agilant Racommandad: == D S BAEGIAL if B [t R |
== 1.0 % sefpoint in K i 5@ o
Sutpsint Status: Pasd
Zone; Cven
Seportiacunl
Tamparaiura: 000 s c
Aicy £4 £’
Agilent Aacommandad: an lap % salpan! in K (a7 )
= 14 % saipointin K § a7 T )
Durie: Fabruary 10, B WEIEIT AM
Bylin 10 CNT1OIG0T

Fage 372
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3020 by Agleni Technologios

Sulpoint Stitus: [Pans ___l

e Acual
Ikt Prossuses [250  Jomi P e
ey R
Aglent Recemmandid [e= _

Crwarnll bnkat Pressurs Accwmacy Test $tatus
Pass

Agiunt Cronslus Conpllance Sarvicas

Acturacy: M -'_'|mu-nin
Agikent Frecommanded: = [mu % seaine 130 Jmma
Lmlhpﬂnlﬂhpiofulpnhtunsnmnhuh,ul_ehynrh largast

Satpaint Statua: |th ______i
Flenw Typs {Comktiznr ]
Satpont: (4000 { mbimin Meazured Flow: fanry mLmin

Accunacy 127 |mimin ()

St oo O e S B
Limi i parzantage: of selpoint of 0.5 miiminuie, whichewsr & lRrgast

Satpeint Blatis: [Pass ]
Flaw Typse [Mskewp

1 ir 1
Setpsint j2s0 {mkimin Mesmurnd Fioa: 4B mLdmin
sy T
Aglent Recommaended: = 0.0 % amipin 1

Limit s peroentage of seqpaint or .5 miminute, whichaver is langast
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Cownrall GE Cwan Tamperature Accuracy Tesd Status
(e —

| Pazs

T

GE Crvmn Tomporature Stability

Sedpoint Status:

Temparatune:

Aglient Recommendad:

Scouting Fun

Tastad Combinaliont

Swipoint Status:
Injcion Voume on Calume:

Croarall Scouting Fum Status
|Compteied |

Naiso and Drift

Feud Combrationt  Fom S8 (Bak  FD
N (Tem )

Dtz Fabvuary 10, J0H 103627 &M
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At Crowstat Somptiance Semmmes

‘Batpoint Stuiue: Pass
Hase Sqnai 137 Py
ASTM Nose Bf
B PAKT
oo T
Agiem Recommended = 018 = 260
St Pasp Pass
Crearnll Nolse and Orift Test Status
Pmn
From ESL i Bac FiD
maie
Satpnint Stabus- Pags
Inecton Volume en Coumn 1o ul
Assa HED os % Rageter Timg RSO (5] L
Agiant Recormanded = 108 = 100
P a Y i
Overaii injection Prociion Test States
Fuss
Sagail ) §
Tsitad Cambinatant Frort 851 ! Back 1]
Iscnan Tewar
Hame THED
Srlposn] Status: Pass
Signal i Nowe LLLECE
Agiert Racommasded = 300000
Orwernll Signal to Nolse Test Status
L]
Faiz Fasnary U0 21 109637 A
Sywiwm 1D S IGT
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Sotpodni Saatus: Pass
Signal ba Noise: a3
Agiect Remmmended: == 1800
Cranrall Signal 1o Noise Test Status.
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Dasa: Fatruary 10, 2021 103627 AM
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0 2030 by Agilent Tachralogies Agilent CrosaLab Compilanca Sarvices
Beanilifig Rus
A —— Frent ssL © iFmm uEED o
Manual injectan
Hame: Hat appicabile |
Setpaint States: ‘Complatad |
Injesnn Vo kime o Cobim 10 L
Crwnrall Scouting Fan States
[ T ]
& s s a -ase m - s - 4
Heise and Dt :
Taswd Cosbinstiand S5L i Fient UECD
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Seipoint Stabes: =1
Base Sigral: Hz
ASTM Maisa ritt
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Crvarall Moise and Drift Test Status
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Daa: February 10, 205 103637 AM
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Instrument Details
Purposn
This section destribes the as found system configuration.
Datails
Syatem
Syetam ID G IT
Missafuctums Agilent Tachnongme
Hams IO
Fleew Dula lagul Misfsal Dt
T paratre Data npul Marral Data o Ditie Data Logging -
Tissiied Combinatani
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Model Number GIE14A
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et Prowwune Decay

Pamn; L]
Feort S5L
Sulpoint Btatus: Pass
Pressurn: 260 i
Prissun Changi: a1 pe 45 minuies
Agilent Recommended: L1+ ang = 08

Orwarall Inket Pressuwo Decay Tesi Sdatus
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‘Batpoint Status: Pars
Flewws Ty Makeup
Saipsint BiLi mLimin Maasured Fiowm: E48 mbimis
Purge Cifsst: 0 % antoin
Ao Setnaine 72.00 mLimin
Agouracy: T2 mLimn
Aglert Recommended: <3 100 o awipoint L2 mimn |
Limit is pmrcamage of setpoint or 0.5 misminuts, whichever is angast
Overall Detector Flow Accuracy Tas! StEtus
Pass
Detector Flow Aocuracy
Name: TEOO
Front FID
Batpoird Seatun; Pass
Flore Type: Fual
Salpairt 0 miLimin Maasiied Flow: 03 miLfmm
Accuracy: [+ ilin
Agiian! Res ivtanded < 0o % setpoint { a0 mimin )
Limi s parcenings of seipaini o 0.5 miminde, whicheve is agest
Sutpaint Status: Poss
Flow Type: Comidizar
Sedpoint. apnn mLimin Wassured Flow: awbhz mLimin
ADUTBCY- 18 mLimin
Agilent Recommerded: <= 100 % neipoint [ add mimn |

Limit is parcantage of seqpoint or 0.5 mitminae, whicheer is aigast.
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Satpaint Status: Pasx

Flow Trpa: Mikinis

Selpaint: 1 mbsin

Aseracy; o1 mLimin
Agilent Recommanded: = a0 % sewoin

LimF is percentage of s=ipoint or 0.5 miimnule, whichever ix: langesl

‘Dvmrall Ditector Flow Aczuracy Test Stabus
Fass

G Owen Temparilure Accurncy

T

 watpoint in K
% salpaint in K

Satpoinyackal
Temperaiure: 1c0.0 1004 =

ATy 04 G
gkt R mitend el = Al % satpoint in K
== 10 % s=iponlin K
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Pass
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Infaciion Precision

Tesied Combinafion Frani 551 I Back

Hams: TERGA
Satpoint Status: Pass

Fiection Valuma on Column: 10 .
Mode: Prbcdn

Area RSE: 283 %
Agilar Recommesded: <= 300

Erverall Injmetion Praciaion Test Statu

Rstanicn Time ASD: e %

Hignal 1o Hoiss

Tastad Combiraticni Feonk BEL ! Back

Name: ]

Mo P-biodn
Bepoint Staha: Fase

Sgnal 1o Moise: 11528
Agllent Recommendsd:

Cromrall Signal o Noles Teat Stabas
Pagd

FPD

Scouling Run

Injpction Tower

FD
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Seipoing Stabas: Pass

Setpanlidvanige
Tamperature: wen WoARE T
Enabiliy (8] e
Agiian Recommended: == 0.5

Ovarall GC Dven Temparsture Stability Tost Status.
Pass
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Seamling Run

Testadl Combistiont Frani SEL ! Huck

Hame: TEGAA

Sulpcemt Statur:

Injectan Yaluma on Calumn: i uL
PMischir P-Mode

Orvursll Scouting Run Stsus
Comploted

FPL:

Maorided dnid Drift

Tasiled Combnaton From BEL i Bk
Piama: TEH)

Setpoind Stabus: Pam

Base Sigral: 122 150 pa

Agiem Becommended: <= 200
Finha: Pass P

RO

Dt

Dk

as2
<= 150

Drta: Aprl 22, 3022 23295 PM
Sywiem |- C¥ 10
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Batpoint Stahus: Compieted
Fgiction Valume on Colum 10 ul

Overall Scouting Run Statis.
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Messe and Drif
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Setpoint Stahes: Pass
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Aglerdl Rucommended: = 0.0
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FID

P38

= 2m

injection Procisson
Tested Combinaiion? Fram &8L i Front
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Suipsint Smus! Pass
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Aeglent Feommendesd: z= oo

‘Overall injection Precision Test Status
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Instrument Details

Purpose

This seciion desorbes th as found Systam coniguaton.

Cstails.

System
Sysiom i
Manutactirer
Name
Flow Diata Inpui
Temperature Dat \nput

Tested Combinationt

CHI3 1300

Aplert Techrologies

TRA0

Marual Data

Waraal Cata or Cther Data Logging
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Tested Combination? Fr EEY 1 Fom FD -
bjectn Tows
Hame: rasn
Setpoint Stakus: Pass =
Signal in Mcise: -3l
Aglert Recommendnd: -]
Crvnrall Signal o Noiss Test Status
s =
1
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Page 8121
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Sampier 3
Wanulsctume Agiuni Technclogios
Twpw Tray
Mame TEGIA
Wiodel Faumber G514
Zanal Humbser CNASIN01ER
Firmrware Revison ATDE
Vial Haaisr Mart instabiad
Maniame 1
Warufactums Agiknl Tachnakgies
Mo TR
Mol humbar GR440R
Seral Mumbes CN13113001
Firmmasrs Revison BOZ.03:2
Cremn Typa Stsrddard
Iniet 4
Mamdacine At Tactralogies
Hams 7880
Typ= SEL
Location Frerdt
Camer Gas mbum
Control Type Elecirona: Prassurs Contrel [EPC)
Purged nkst Wi
Dwtector 1
Manufactrer Aot Tecten ogine
Hame )
Tyee )
Adapter Capitary
Caoniol Type Elecronic Pressure Cortrol (EFG)
Location Front
Mekiup Gas Mitrogen
i o e roneas hinaunw
Systmn O; = BT
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Injoction Tochiigua IFjaction Towsr
et Fram
Datecior Back
LTM included? L
Tesied CombinationZ
Injection Technigue Injecbon Teowar
Inlet Frerd
Deiscinr Fonl
LTH Included? Ha
Sampilar 1
Manufacturer Agian Tachnaiogies
Type kjaction Townr
Mama TEQRA
Il Nimber GA5134
Sanial Mumser CHEI2E0000
Firmware: Ravisian AAC08
Usiage Sample Injection
Lozaticer Front
Eyringa Vohame {pl) 10
o O tones hinaugu
Page 8021
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Dietnctor 2
Marufacturar Agiant Techeslogine
MName Tagd
Type FPO+
Adnpasr Capliary
Control Trpe Emttronic Prsssure Control (EPG)
Location Fsc
Moksup Gas Nitrogan
First Filier Tesied Pidnde
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From oot 1t Dttt

Agilent 8890 Gas Chromatograph Preventive Maintenance
Checklist

Agilent Preventive Mairenance pravides factary recommended service far your analytical
instruments 1o assune reliable operation and the sccuracy of your results.

Delivered by highly trained and cenified service engineers ugsing genuine Agilent parts and
supplies, Agilent Preventive Mairtenance provides everything you need te reduce unglanned
downtirme and keep your systems operating at their peak. This cheeklizt will be completed at the
end of the service and provided 1o you as & record of the installation.

Customer Information

*  Cugtomers should provics all necessary operating supplies upon request af The enginear,
* A cusiomer represantative shoukl be available to the engineer while perfarming the praventive

mairenance procedures.
= = = e m m———— = Any parte, nat inchuded in the Parts: Lists section of this document, are net part of the secommended
i r— - . Freventive Maintenance service, nor sne they included in the price of this service.

= I & aystem requires the use of exira o special procedures anddor pana for the mainisnance senvics,
then these must be ordered separately and charged &= 8 repair, which may incur sdditianal costs.

Impartant Customer Web Links

= For mare i .ahmhﬂﬁn'r il wﬂh-pima-ulsnmmumumquu
Tallawing URL: it/ e - seryipes

. Tnmawmm mmp-muwsgummmmmmunwmmm about
raining options; which include anling, chassroom ard ansite delivery. Atraining specialiet can work
direcily with you to help determing your best ootions.

» A usaful Agibent Resource Cenbes wab page i svailable, which inciudes short wideos an
mintenance, quick lists of consumables hrmlmﬂuﬁwmhmmn Chack
out the Resource Page here: hiips(fy i 3 1!

. Nm1mmlwmﬁ Fluq.wnnhm wisit wmmun

I A 1B Fage ) T Aple Techeclegien bz 218
e e ]
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Fran g 2 Enoccrme

Service Engineer's Responsibilities

s Cantsct the customer and ersure that all necessary supplies are avallable before the preventive
maintenance it

= Only selest thase pages that relabe o the system or madide beirg serviced.

& Complete empty fields with the relevant information.

a c:wplmn-nm:hmnomlnw&uﬂhmlnnﬁmaTmb\immW'.

«  Check “Sectian not apolcable” chack bowes to indicate servicas/tasks not debvered, as appropriate.

+  Complete the Preventive Mainienance servics in the order of the tasks listed.

«  Completi the Service Review section tegether with the customer.

»  Complets the fields for page numbers at the foot of sach selected page

«  Camglets the total number of pagpés fiekd in the Sarvice Campletion section

« Ak the custamer ta sign the Serdce Completian section imchuding the custamer's and your signature

Additional Instruction Notes

»  Chck for any active service notes for this urit, If there are ary applicabla “Safety” o "Modification
Aecommanded” Service notes, plan 1o implement the changes o this unit before domg any
qualification service.

» D et implemant firmmare updaies, unkess you gel aparoval from the custamer and are sure that
they are compatible with the instrumant control software.

WAL (MRS e 140 Rage 308 T B Agled Techneingies k. 7210

wnsluaiuan
CroSsLab
[E—
PM Procedure

Clean and inzpect GC

@ Unplug power cond fram The pawer source.
Open BC covers and vacuumyremeve any dust/debris. Pay particidas attention to coaling Fans.
Inspect inbemal connactars for praper sontsct and placement.

@ Reconnect Power to the G, Powar the GE an and verify the powar an selftest passed.

. Verify cven matar spins fresly and turna an with tha aven door cosed, aff whan the doar is coened.
Verify cpesatian of all ather fans - the inlet and EPC cooling fans,

o Verify oven intakajoutiet flap s smouthly while heating and cocling the cen

Inilet and detector consumabde replacement

o For the inlets installed, parform inlet maintenance using tha Maimenance pracedure from sithar the
I:.p:hmmln or Berwaer Uper ntesfaces. Record the resuls, (Leak and Restriction Test)

o Replmmwlnmmcanmaﬁwm"gmanmmlmmqm-nh
Touchetrean or Browser User intefaces o0 unite with these inkets: Spliv'Spitless Caplllary (S51),
Aulti-esle Inlet (MBIL, Pragramemed Temperstura Vaporizer (PTV), Volaties inerface (V1) Record
the results. (Lesk and Restricticn Test)

O 1 the inlet system s wsed in Split Mode with viscous samples, inspect and cloan the split went lub= on
e irdet and fhush or replace the bubing betwaeen the inlet and the split vent trap.

O Ifthe GE includes a Flama lontzation Detsctor (FID), replace the jat. I the ignitar shows any bulidup of
sample ar carrasice, replace the igniior. Exarrine the FID collector and castle assemblies for
cor ~clean as ¥,

Zero Sengors and Leak test

g zero all pressure Sensors uging the Touchsoren User imerfsce
Berfaim inket prassure decay test{s) from the diagnostics screen on either the T ar
Browser User imerfacs Racord if test passed or failed In the results table.
Hote:  tha PM is done in preparation for an Operational Qualification, than the pressure decsy les
dafined wihin that protocod can be used for the PM.

o D2l RN Fvakin 108 Pugn 4 0 T 0 e Tipheombes,mc. 551
Eacoarnt e 5 RSATT

tanms‘lu'muqu

CrbssLab

System Information

@ Check this box il &0 instrument configus alicn repon is aitached indtead of compheting the 1abbe
below

Isntrument aystem sarea and i GCTwaa

satrumand system site sed brcation LUAE

. _.[“";“"‘""h“‘""_"_'?‘

3 3
4 4
& 5
I |
[} 1¢
b ;
I Y
L] L]
W h[-3

Preparation

Discuss ary apecilfic issues with the custamer bedoce starng.

Fmvaew the instrament logbook for recorded problems and comments

Savh NETUMENt Contndl SeImngs bedore #Tansng the procedure

Parfaim a genenal nspection of the systerm far deanliness

Chack for propes installation of pans, sssembles, sensors #ic

Cheeck aysbern for required instalistion of components_ settings as defined by cutrent Service Notes
Check for required firmmwane updates and verify with customers if they would |ie them instalied

HEOGEGER

Bafore 700 1 Taliwen] proceduned, ecord the Daneciod Signal Dutputis) in 1he resuits tatle. It
the GC in turned OFF or in & senice mode, comparning the detector auiputs before ard afier ks
aarvice s not passible

g Agilent

wnsluarua

CrossLab

Foom g i iz

ALS Maintenance

B/Sﬂ:dn NOT applicabla

d  Check all cabling and configuratian setlings between GG, tray, and injectars.
O Vacuum or ramaved any dust, espacially arcund fans.

O Check operation of all Tans.

0O Check syringe far smooth plunger cparation

O Cheek far smooth operation of the nesdie support - clean if necessary

Restore Instrement
o Rastors the normal opRrEingG CONMITONG o cugtomer method using the touchscreen intertacs or Dats

@ Purge the system with carier fiow for 18 minutes

' Bake out the system, then restere the normal aperating conditions
Afer squilibration, check and record the post PM detector signal output values.
Results should ke similar ar lower than the detecior autputs recorded prior to P

d Parform a chemical checkeut. |F this is a routine P, inject the custamers sample using the ALS if
applicable. This will act 2s 2 final checkout of both the ALE and the GC.

it I thee PM Service is performned price o & qualification servios, then use the qualification procedure
a5 8 guicks for Final Instrament set up and chackout.

Service Review

Attach available repoetad printouts of all Lats 10 1his documenatian,

Record the Preventive Maintenance service activity in the custames’'s recordslogboak.
Updates resel INSTTUment mainenancs counters a3 approapriate,

Affix the Ph sticker 1o the system or instrument legbook based on the customer's request.
Camplate the Sarvice Enginesr Commenta section if there are additional comiments,
[Rewview this service, parts replaced and test results oblained with the customer,

I tha instrumant firmwane was updated, record the detads of the changs in the Service Engineer's
COMmmens bow of If necedsary. in the Suglomers | records.

Please ask the customer if they would B to have Smart Alerts instalied on their comprter,

=N NN NN

- Agilent

It G2 018 P 1 81 B0 T B e Tachsingien. e, 2918
s maut Ay "

mnms‘laimuqu



PM Test Resufts Table

CréssLab

oo g i e

| Test Sescription

From detecior oulput
e

| Back dutector outpen

| Au 1 detector cutmt

ALK T detector oulpul

Test 2

Leak and Restriction Test afer frant inket
TSR

Pass

Lawk and Restriction Test afier Back riet
M enance

Vant Trap replacerment

Lewk and Restriction Teat aHar front injet Spin

‘iard Trap replacemant

Lesk and Restniction Test after back inlet Split

i f

| Frot infet predsure Secay teat

Biac ined phedil o ooy test

ViIig

PM Parts List Table

Mante: The fellowing kits aie recommended for capillary snd porged packed inlets. If this is a general Pl
and the customes has a preferred 48t of consumables, you may use the customer’s corsumables.

[ Froduct v modeie | Duaniity
Fan dscription weharn usad wl
| S5 Capiflary Inlet P kit Spinless 5108-5897 BE90 GC 1
BE90 G
5L Capillary Inket PM kit Split 51BB-5496 |
51 Capillary Ultra inart inlet Gold Seal BE90 GC =
with Washar S100-5144
S5L Gapdlary Uhra inert Inket Spiitless BB90 GC =
Linar - Single taper wish Glass Wool 5190-2293
551 Capillary Uttra irert indet Low 88%0 GC
Pressune Drop Spift Lines - with Glass -
| Woel 51502295 |

s i SITH  Bavimer 108 P T g Ty v 2O
presee

P e

lﬂﬂﬂ"l‘fbjﬂ’)llﬂ_ﬂ

CrossLab

ot Dy

Do not include thig section/page in the published, customer-facing POF version.

This page Is anly relevant for Agilent scurcs dacuments for document contral purpeses and is NOT
inended for customes viswing. Befer 10 tha SPIFPM chedsdist Authoring Guide for more information.

Document Control Logs
Rewvision Log

Revigion Data Reason for update

Addd revision | Date ol Authar fo describe main features/changess made for this specific
nurmber of issuance revision

document

here:

1.00 B2-Jan-2016 Initial Relaass
Approval Log

Raviskon | Approver of

Add revigion | Add approver name here Add approver’s function or ttle here

PAETIE

1.00 Sumestha Tippireddy GC and GCMS Product Suppart Manages
[T Ty g e S '"_, it Mllam
Do o et (18 SROB e

mnm‘s‘b«'muqu

CréssLab

o

] Prodect or medeld | Quantity |
Past escristio | Part mber | whess used
2 bt 6 it | ses-6458 s | |
St vert trap PM kit, single cartridge Teesace = |
(for MAMLETVENY 5188-6455 | |
eawocc = I
MM Claaning Kit GISN0-60820 |
B890 GO |
PV Saptumiass Hesd Rebuild kit 51829747 - |
[ B850 GC =
TV umiless Head Teflon Gulds S182-9748 !
| dnitor tglow plug) assembly with O- BEGO GC . |
| ring 1923160690
| BRY0 GC -
| FID Coallector Rebuiid/Claaning it G1531-67000
| FID Collecton Replacemen Ki 5153147001 s i
| B0 L _
Standard 07 1-4nch FID Jut G4551-20320

Service Engineer Comments (optional)

IF shere are any specific paints you wish to nete as par of pesforming the serdce e othes nems of
Interest foe the customer, plonse wiite include ther in this box.

Service Completion

Sarvios request number Le0§ 1A07 £ Date service comgletad 3 Yun To2s
Agient signatur Customer signeturs SR
Total numiber of pages in this document

i BT Wi 1 P F o § O A P S 2110
Dot fa e SRIT

Agilent GC/MS Proventive Maintenance
Checklist

=

Agdent Preventive Maintesance provides faciony recommenced sapice for yow anabriical sysiess 1o ensere relizble aperation
and the sccumssy of your results. Deliveeed By highly-treined and cersifizd sanice enginoers using goneine Agilent parts and
supplies. Agilnt Fravantive Maimenance provides everything you need to reduce enplanned dewmtime ssd kesp your systems
aperating at their peak.

Select the appropriate PM to be dene and then perform the checklist under that section,

O Imsrim Presntivg Maintananca B maithi
O Magar Pravanties Msintanance Yearly

This checklist covers the following model|s):

[ Type Madal
0 G871 Serias MED
50 5875 Seras MED
50 5077 Earins M3D
T 7000 Sarins MESME
TO 010 Saries M3/M3
araF THI0 Saries QTOF
QmaF T390 Savies OTOF

Definition of the Task/Becommesded items within the deceman.
Task Hecommended

Yas

]

N Intanim W e &s neadisd

O O [0 [0  Yesseloctad momns that tha tnsk was dosa or the part was reuliod.
@ O O [ Neselested means that thie 1k was not dane of tha pan wies rageind
m} B OO OO Ssans et his ek is acemmangad te b don at 8-manth intervsts.
) O B O Means that this iask s recommandad i be dona yearly; & tha

customr would like a service 12 be dora o1 ihe §-moath intenal
whn the sersce could ba purchased.

Lk O O = A needed means that the task was dene o the part was used 2s needed.
Could be vwo type of filiees could be used and this was the ane which was selecied.

For Mo wformstan about Agilens Tachnokigies serdzes plaase visit aur wab site using the follawing UAL
e s T gl 0 -5 PUDAUCTS SETACES Mg s ML asRs

|ssved: 14 Feb 2078 Copyright & 2016 Apilins Tachnol gas
Fev:  BO108 Page 1 o 12

mnms‘lu'muqu



@wm Prevastive Maintenance _}

Customer Information

®  Customars sheuld pravide oll necessary nparating supslies upos reqesst of tha anginear.

= A cusinmar rapresentative shosld ba svsilibta o the ongineer while perfarming the piventive maimenanze
g i,

= Ay garis aat listed in the Parts Lists siztion of this dscemese. am et includad in the grice of this senice,

. l.wm“mﬂ“uumnmmlulpimWﬂmMummhhﬁnmﬂtmmnm
must be orderad separstely and charged as a rapair, which miy Bcer adéitonal coses.

Service Engineer Responsibilities

s Print owi all pages of the decument and complete sactians thet rolato 1o e system being installed,

»  Comglets esipty Relds with the relevast informasian.

«  Camglets the relreat checkboxes in the checklist waing X or tick mark « in the checkbax,

% [Reck the Net Appiicabla check boxes or spacly WiA [whare appesgrinie) to indicats opfiansl s nices nat delfesed.
»  Complite the Service Bevivw and Servics Comphition stctions tsqeshar with the custemes,

Additional Instruction Netes

: i i 4 Tty et g s nseuca the kalBand of shecsrm-mes haniea! Faiuras.
Eailure b parform prevantivs mantananca may reduce the long-tarm mlakility of ceriain instrements oed pystestz. Tea
Bresentative mintanssces (FMs| per year are recommendsd, the Major PM Service will be performed anmeslly with us lntarin
P performed § mestha sher ihe Majer P,

lssued: 14 Feb 3073 Copypight & INE
Rec  BA10E Page 2o 12
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Apgilent GC/MS Preventive Maintenance
Checklist

Preventive Maintenance for MSs

Custamer Respansibilitins
Customars should ssure that ol neepasary aerating supglies, i abis and usape dependent isems such a3 gasas, vidls,
syringes. calibram soution and sohvanis raguired for the sucsessll gravantie mantanance oe availibh,

A customar rapresantitivs ahould be svailable while the prventive raintenance procedure is being parfarmied.

Important notice for customers
ahaiild comglets the fallowing bafors the Sugpeet Provides arrives on sits: ;
Pasrfierm an autntun s retain the grintad Sene mpor just prios o the start of the PM e vaiily paformance of the eguipnent.

Mesa: 1 is recommended ta have the Gustomar iun the auiniune sad tune evslustisn the sight peiar se the PM and then
St tha went cyrie so that the instrumant will Be ready for the serdice reprassntative,

Fssued: 14 Feb 3078 Copyight & F1E
Re  BA0E Page 4 od 17
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Agilent Technologies

[ Agilent GC/MS Preventive Mamisnance ]

Checkiist J

System Information

Dt Mg . ""_'“"'""' - - ]

MmeD TA7T B LAt

Systam Components
[ Theck wus ban d s mstnemend configeration reped it sttached sstead of complating S lable

| st aysiem componnt oot munters
[ G Téd71R

Linl tha sprial numiers of sach comprmest

USjopaMis s

™

mm |~ o e
s

=
=1

Praparation
7] Discuss aivy ipdorc maues with e tustone priar 8 Flating.
P The wecsliamen kgbak
Sarve inalramun conpol SETngE balnie SUENng i BIBCERE,
Pt girsaral REgecton o Sywen (0 okl ness
Chaci far progar instalation af sefaty.ralaced parms. sssemblies. sansors ate.
Chesi far required temears updates and veridy with customars o dey wauld e i nstalied.

[ Issued 14 Fab 2008 Copyeight & ¥N8 Agileni Fechneioges
Rew  BOLDE Page 1012
T
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[ Agilent GC/MS Preventive Maintenance 1
Chocklist il

Parts - Included and as needed as part of the preventive maintenance
Commea i Wainteeance Supphies

| Purts Heguired ]
Yoa/No interiss/Winjer/As sesded | Ouicriptien Part s bsr }
ga 0 0 & Abrav yaper. 30 m 001 5480
= Elining predat TP
o] o] il Dlutha, clean (package o 15 ERORI-HILE
O 0O 8 Clatha. clesning [packags of 301 V3104
=T Toman sestn iackape of 100] a0
= Goven. chaan large WA |
o oo ®m Grven, ehean, wrall [T
] J 15 Grpnn, fgompar L. hegh wesam [TET
Cammen M5 Filiors sed Sealy - 517078078 55777000 T,/ TI00 TI50 Sevien
Svaplies ]
You/No__interim/Msjar/As nevded | Dmscription Pat marsber 4
[ | Wi s B — i e [ |
a..a_ﬂ_ﬂ B W Misgen jos Hiee ~ | glsed RMSH |
5 - S Urirysat Trnp, 130 frigm, Sprvngen - ¥ roicne Rugiv: |
T G Claan Carwer Gas Kt bae T80 for Naroagen o) Helar 1
Q4 4 i 2 Brachei. Mourt and Fiimy - i sagered bl I
i-‘J :I o ® ® HI.’.-JLI.-;liI:ltlEL'H[!rImlmbﬁhnnluulﬂlli - J— |
=l I & =] (s Clagn S5 M3 Filai — i insginsd CFn |
= ] = - Chamial iprszatior Gas Parder [C1 systemes -  regumd 1888071 1
= ln] il B0 Fiateling Pussg D Inlard 8 083
/487571
Supplien
Riftynian garep faid (Rftypien Pump M A
1083 Tiy Saal Rapiacamant Wi 0P8 Dry Purp Mosiais GIBTT PR
D542 il Mist Bisvater 360 & 18 SREETHEE
Bataus ol st v itbosn) Folrwa i P [T i)
Sepplien
Regriptioe Pt rrmte
Mimopen ges e [
0 Wbise Fiier BV5 [TECET]

laspad 18 Feb 2018 Copyight & D16
Raw  BOIDE Page ol 12

Agilent Technalogees

mnms‘lu'muqu




Aglient GC/MS Preventive Mainisnance ]

Chechdist

:{fi Agilent Technalogies

I:IME ﬂéd-.".ﬂ;-ﬂs pro

"

IOP.14 1 1 J0F-15 CRIE-E0
Filtast ahimatnt. for 5He110/5H: 1 ETTEe BEPLELAF)TER]
55 /8 WAL FLUG AND GASEET SAISTNE
e R T T
I
Hig Uriveesal Trap. 1/ frigs. Hysmgen — il saguired | AMesKY-2

il

tasues: 14 Fob 2018 Copyright & 3016
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Agilent GC/MS Prevantive Maintenance "
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T

GIDT- 20843
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[ Agilent GE/MS Proventive Maintenance
Chacklist

R i
r,

Parts — Needs be purchased if found defective or worn out

Comman M3D Maintensace S§7Y/SETE ST I000 TR TH0 T2
Sememen Bosommendn) Eonsumpbley Pocy
Vou Mo lwiwvim/Mager/As naeded | Duscrigtion Pars sumber
] E] Ellgh T e [T
1 ] oES 8 Fiigrematy EiTT
| 7] AL-E Famaeis M0 40021
3 2] 1 igh Eeoppentiony Winaen = o8 MDY Ls L
| = PR M3 Virwrg Saredoeg sli wl BBTL 171
I [ PFOTO caltiran. | ml womI
| [ FFET, 1Rl abbwant for G0 OT0F 35 ml B0
M3 = ————
[ Yeebe ] L) Sapplies ——
M.ﬂuﬁ'ﬂ!—m Pact pumbes |
g ! ! ] C Irvartacs T we [ty are geing camaey YRR R
= ! L [£] El lrnrluce bp swal g eriy| [
= Clinsivlpcy Wy wit apiny igpeing aoly) ] 2
] Hagosut s Semn i |
[Fi] Letea irsutstat Malder [HET) {PRd-TeT |
o] Hing el apaner sqnciy (AT S iee) )
[ Corames inmaatay dor Estracar (HES) GhoE] i 1
] Trasalei-Lifs Tip Cag Thaasiod 62820547 1
= Trgasisr-iiee T Base, Thepsiad [ R 1
M Mai e O/ THID
YeuiMo ] % Supphes ]
Yea/Na_interim Ay needed | Dawcription Part mumber ]
5 il O lamacy g e - 2000 GVE-EONT
o L T = - [ \nitpi i gusd - 2D G-y
=) O Iatestacs w36l (1p woiy) G-I
Iri] [ Eve]
| | [} D200 Oy )
=7 e
= 3 I} i [T ]
£ Al | iy [t
= < B |t OT035064
7 n B 4 1y 370847
[f1] | Tranutar-Line Tig Basa. Theeased GBI 72848

Imosd: 14 fab 2016 Copyight & 2018 Aglint Taehnsinget
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Agilomt GC/MS Proventive Maintenance
Checklist ]
Preventive Maintenance Checklist:
@g‘_- Imtarin/ Majos | Desorigiion
1 B B al I 22
| - | ] | Diszues any problerms the cestomer is having with the instrument
L = | Review custemen maimessnss and anchuds mantanen i Shreehd
||2|' O @ | e the most recent suses mport. Tha wil g a stairng ot b svalting mpectal pasts,
| basehing nose pesk Wapa m g [ i
GLME
You/ha lnteries/Minjer | Deicriphisn
'Er:l L Racord instrument madel na. G 70971
00 8= Racerd instreman senal ne. 1€ 1008 Mm03T
od == Racard Rough ¥aowm. =
oo am Riecord Mandteld Visuan, —
g0 == Type af Cahumn insinfed DR- 414
| Sysiom Checks
/Nn | P = 4
=] | Crwck manusily that yoe have cabbraton perks.

L Vant the nstromess
| Inepect vicusm hoses pumg edhaust tding end pawer cords o feressve wen |

Wisusally isspact tha caltrant levals - PFTEA, PFOTD (f spel), M (i sspl]. Befill if necesanry
Lorsk Vo ey abvisan dabersal diceigs i jroblemi

) B O W g
6| | | |

'-51-_ Warfy sysien lng wohige neis sgecitieations Yeu d  Mad
Yeaio [J O [wm mmum pumps
Yearhn
= 2 M | Chech ol pdeece of oflloskage, Chesh pump gaibatforloskage, 00000 |
o U Gl Cirain and eoplace mechaniss! pump ol |
| ] | 0 Misd Filgs if shle
g3 I Disguss weth customst th reed ko mim Sequent ol chasges # th ol o diry
[= "] g2 @ | Damonatrate battast, 4 rquested. |
IOy =@ Arti-yuckback tast.
Ve O T | Oy Machesical vaceum pempe - Diaphiagm ]
mn] ga | Chack tor weidsnce of poor vacusn - Terta Power Demasd, poer manisld vesesm, o1
1L B E | Pomtuum is pesr, then splece the daghis
oo ] | Ants suchback test.
lssusd: 14 Fab 2018 Copyrighi © 7018 Hgileni Techaolegies
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[ Aqilent GC/MS Preventive Maintenance |
Checklist |

Service Review

Attach available repoma. printeuns of sl tests t ths desumantstisn.

Recoed the Pl Sanice sctvity in e custonar’ !Inl!l-lI'I 182010y Mg

Uipests /st counbars a5

Affix the PM stickai to the system o instrumanm loghsak bised o the customer's regusst
Complain the Sensce Review Camments sectien belaw i thevs s sidsonal samments
Rt the 3pricd and aoy st reralts with the castonar,

T 17 the Instamest femmeses wid updsied, iecind the detsils of the change in the Sarvice Engmes’s Comnants bia helow o

W Aatessaiy, in B cuslomai's |0 records.

A0 o= [ Rermave duss trom fana snd vemt covess.
O &m [ Farns. e tancecnai, ares = cleared srausd fass.
Sowrsa
u ] Ll [ the speren.
[§] F] Disassombl, Clean, Ho-asssmbls ssores, ===
J ] Fa-install poutee and close anshyzer.
Fitary
] Helhum gas fitts: - i ppicabla |
7] Peplocy RMEN.2 Nitregan gas biser - i appheadin. e
L] Reploce BMSHT 2 Hydragen goa fiter - #applicable.
od Oa CP17088 — Gas Clamn Caminr Gaa Kit for 750 her Mirogen #r Helum:
mmﬂ[h:‘lﬁ
] EPITIM - in: Mount and
2 CPITET - hmsh—m s - E!Eﬂ
= K BA90-807) - Maifhane Gas Pt Wapghostle. |
System post-chack
| Daucripsion
B B Pui down._ Wi usil tan
B @ | Veily systen vacaum reafngis) vis e gaupe contralies
-] Lawh Check
|8 -] ]\lemm
-] | Compure agmast privioss ura W reportlsi |
[=E=] Ti thist sil A TAThad BT
O @ @ | Oveck manall that you heve hlffestion pasks.
B 1Kyt Peciooned
od ee Fisugh Vaceam
od ean Vacissm Manfald
od 2@ sigh Yaceum
Butdmece: If the P41 Service i garfaimad peiar 1o 8 qualification pervce, 1an use the qualifoston peacedure &8 fuide for nsl
instrursant sel up snd cheskasyt
[wumﬂu Copyrighs & 2018 Agitort Tachnoiopms
Rev:  BOLEE Page 100l 12 |
wnehslumuau
5 Agitent Technelogies
Agilent GC/MS Praventive Maintonance 1I d
P 4 W
Important Customer Wb Links
Wiy b gat Wilgrmanon an your produst:
Lirsewiuew Library whees age erd.cpm chers. vy
e 12 koo meve? aremanlercen !/ chem, s fatatu
oo gtd A AL S e/
Nead supplias? WAL aia L ton cham . sippes
Service Engineer Comments [optional)

If thave ww spwcific pownts you weah & node a5 pari of

e coifalTA & TR OF vReRER! i ihe coatoomer. plaaar weite in tha duy

Service Completion
Sendes requt numbe 40063807 ER  Dutsservics complvted 13 Tus lodt
Agien signanee A I/ Castomes sigeatum
Mursber of pigas T | —
[:_.ul"uanl Capyrigat @ 2018 Agees Tacanclagas J_,
Ao BOLES Fage 120112
v

Agilent Test Results Table:
Expected HBctgal
heaizossrn Tast Result Test Rosul
Bpts Tuwyg P ¥ Passy
|
Agilent Parts List Table:
(] Sacsan HOT Apgieable
Proguct Wodal #
Part Description Part Nusbes T Tuiaatity Conbumed
lewund 14 Fab 2018 Copyight & 2618 Aplert Technulopes
Rev.  B01.08 Page 11 0 12
T
lﬂﬂﬂ‘l‘ﬂuﬂ‘)‘l.lﬂ.ﬂ
Autotune - 5977
Tune bmestamp; &/13/3022 2:20 A1 (UTC+OT:00) GLME
DMASSHINTER\GCMENL\S BT Thatune. u US2003M037
o Fuincky R Cigen
Emissian 345 | Mems: Gain 10
Elaciras Energy TG | Megs Offset -32
Flamen: 1| A Gain el
Rt lar 15,35 | Ama omer 142,19
Ion Fecus a8 | wisthas -
Erirarce Lasi 175 | B Palirity Pus
Est Lanmi Offiat 9,24 | HED Enabin on
Ien Body .00 | EM Vnlts 1164, 1
Past Exiractor 1 1| Extractar Lens [T
Past Extructoe 2 4| Scan Spesd 3
i M JetCioan Fiaw G5 | Averages 3
Haas iz} Mz (miz) Mz [miz] Mosa fmiz] | | Actusl[Setpoire] | fo00)
Hetus myT Atend  Rel Abund Pusl — — —
R0 am, 6 we.0% LT i i o
Faurce
L e Lot i S Quad 150 Hi e 193605
0.0 0,17 E:Y D

mmnmmmm

Base  Abundance  Total Ton

9872 45,00

e L 3 pl) et FLAL
”‘ ||

L L
TR W & T S

wneslumugu

HasE (i)

Target mfa Actual i Abund Ral Abund Iso miz Tes Wb Taa Ratio
08 000 460,028 e 0 5,841 L3%
neos 21000 4nme 8% 120.00 18,520 a3%
.00 502.00 28,656 L] 503.00 2,980 104%

AlgWater Check: HI0 ~78.5% M2 ~11LE% O ~17.7% CO2 ~3.0% MIME] ~142.5%
Columa(§) Faw: 100 Colemsi2): D.00mifmin  Grkerfece Temp: 350

Ramp Criteria:

[on Fores masimem 50 wiits using ion 502 Biecion Mulipker Gain 106420579
Repeler muimum 35 volts using fon 213; Gan Fector L0EE3

Faws Gan Vales[Scan Szemd): ZH3)  2R(2) SNL) BHOF GuDifs1)  LESIPEZ)

TARGET MASS] = &8 m nw
L 1422 1423 23 pLr
Erfrance Lars: Dffset .2 83 L 5.2

Feport Created: /14 20F2 2:20 PM (UTC+07-00)

414 502 2g80
M2 [ Lv g [L-2r3
wa ui ax

lﬂﬂﬂ"l‘ﬂ!jﬂ’)llﬂ“



597x Air and water check

System Verification = Tune |Datécter Dptimigation] Parcieon

Instrument: GCMS Instrument Hame | GCME
Mon Jun 13 14:38:41 2022 O:\MASSHUNTERN\GOMSY 1N 5977 ¢ Polarity i Positive

1 Filarant !
:| Current Vacuum status iHigh Wacuwm: 1,TéE-05 Torr Turbe:l00%

05
| BaseFsak should ba E8 oce 215 (1.4
e Pasiticn af maas 69 69.00 o4
Positicn of mass 219 218.040 ox
a5 Fositicn of mass 502 502.00 oK
Fosition of isctope mass 70 T0.01 el d
o8 Position of 1sotopa mass 220 220,00 o
arsd Fosition of izctope mass 503 s03.02 oK
Ratis of mass 70 to mass 63(0.5 - 1.6%) 1.28 feid
o7 Ratio of mess 230 co mams 21003, % = 5,480 4,40 oF
Ratio of mass 503 o mass 30Z(7.9 - 12.38) 10.13 o
085 Ratla of 21% te 65 should be > 408 and is 85 B on
Ratio of 302 to 6% should be > 2.4% and is 6,98 o
i Hass &5 PFracursee (o= 3§) 0.5z =3
113 Masz 219 Precuzscr l<= £k} 4,47 o
Masz 302 Precuzzor |<= 12%) z.80 oE
3
537Tx Air and Watar Chack
085 Men Jun 13 14:26:14 2083 Inatrument: GEME
T \MASSHORTERYGOMEL 10587 Tatune . u TE2O0EE0T
o4
035 Taating for & leak in the system
| Ratio of 128 teo €9 (<20%) 53.08 High
0.3 Eatio of 28 to €5 (<10%) 306.92 High
Ratio of Witreqen te Omygen (~5:1 for air) 4 Rir Laak
025 wait 24 hours and rerun system verificatics,
If problem persists, check for an air leak
L or for a contaminated gas supply.
ik Electren Multiplier Voltage 1164 ar
o1
05
ST S ..,J.l--., B i R e Vgl O AP
18 2 A® W B & 4 B B @ & N
W (miz) One or more speoifications was out of Tange.

Please correct before continuing.

Failure of one or more tests may be caused by
aelecting the wrong DT Polapity.
Flease verify that the correct DC Pelarity has been set
Dy removing Che detector cover and checking The labal
at the top of cthe EID,

current Params used: atune.u

rRelative abundances:

/68 = 53.00 waterk (counts=254656)
28/68 = 79,22 Mitrogenk g:ount:-]&ﬂﬁfz)
32/69 = 4,56 axygens counts=218E88
44/69 = 2.67 caggon oioxidex counts=12840
2B/18 =  149.48 HNitrogen/waters
Ll 1
lﬂﬂm{luﬂ')\.lﬂ_ﬂ Systen Verification for GCHS Mon Jun 13 13 =2e=.ﬂﬂm71uﬂmlﬂ.“

INOLOGY  PROMOTION CIATION (THAILAND-JAPAN) é
CALIBRATION AND TESTING EQUIPMENT SERVICES

AMLLANG

CortNo, : 22CH1184
Page.: 20f2

A3es PATTARAKARS ROAD S0

LLANLLIANG BANOROR 1099

Certificate of Calibration

Equipment :
Manutaetures :

Mode

Sarial No. ©

0. Mo :

Condition As-Recelved.
Rocaived Date :
Calibration Date -
Reforence :

Submitted by :

Ambioni Temperature :
Relative Humidity :
Calibration Procedurs :

Callbrated by :

Approved by

() Maton Butkruea
{ }Saithip Meangmal

() Warakom Lemgagtrakul

Issua Date |

M OPAX BITIDMAR

CertNo.: 22CHT1BL
Page.: 1 of 2

Tirtidity Mator
Cakbon

T100IR
1120501017

UAE WAT. 056/2563
Usad Ham

31 August 2022

05 Septamber 2022
Z206-1 T06WSC-1

United Anshyst and Engineering Consuitant Co Lig
3 Boi Udomauk 41, Sukhumeit Road, Bangehas,
Phrskhanong, Banghok 10260

(25 = 2.8) *C

{50 & 200%

In - houss mathod - CP-CH11

hasad on dirsst maasurement by

uning Formagin standand salusion

Watsiak Sirithean

Wk, .
Approved Signatory

# Segtombar 3022

The Undertaiilies are For @ confldence probabiliy of approvimadely $3%,

mnms‘lﬁmuqu

A DD09588

Candition of

1. Reference Standard Instrumants
This cestification ia raceabids to the Inlemational System of wnit (51 unif) through
Technalogy Pramation Association {Thailand-Japanj,

Ingptruegerty Serial Na. D Ne. Certificats No. Dus date
1) Themmo-Hygrograph 1103328 130ECH10 221313 12 June 2023
2} Eloctronic Salancs NOBETY HIRCO01 21MM428 21 Sep 2022

2. Standard Materlal | The Formazin suspension has been prepared gravimetnic from

Matestal Manufacturer Lot Ne. Assay
1) Haxamathyanateiramine HIMEDIA 0000483847 98.65%
Z) Hyarazindum Sulfate HIMEDIA 0000522014 99 40P%

3. Thia cortificate = valid only to tha fem calibrabed on dete and place of calibralion

Calibration result
Performing five - Formazin suspansion standard curve by using 0,20,700,400,800 NTU
Turbidity Moter Sarial Numbar ; 1120501047

Standard ULUC* Reading Uncertainty of | Coverage
Formazine suspension Measuremant Factor
[NTU) (NTU) {£NTU} k

] 0.00 QLD0GZ 200

20 201 [k} 200

100 102 074 200

400 a03 15 213

800 Bo4 21 ]

Remark = UUC* = Unit Undar Calibration

= NTU = Nephelomatric Turbidity Units

The reporied uncerainty of measuremant was based on & standard uncemainty multipied by & coverags
factar k, providing a level of confidence of Approximaiely 85 %
-olo-
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