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nanslunIuAu

QF-TH12-08-08-05 | (80

el ¥ - ACLZINZ
Jub o, 3 VORACHISE
Fags  : 3ol

Summary of Measurement Besalt ;-
Adaximum-permbtred
Parissler Paxi Fadl mncerinlmiy of
s mssmromint (1)
Albsoluie sensitivity v - 03 PA
[[F! [
3. Acowetical sigral tests. of frequency weightings
124 Hz - [LE] 0.6
100 iz v 3
v 03 | P
For 10 Hz 1y 4 ks ¥ na 06
For A kHz e 10 K}z S B 01
For = 10 kHe o 20 kHe = 10
5, Froquancy and time weightings o | kFx ¥ it 0.2
&, Long - verm siahiliny o il 0.1
7. Level linsuity on the refiensice level sange o [} 0.3
¥ [} 0.3
T [T 0.5
¥ [ 035
v [N} 028
12, High level stnblliry [T K
anastuaIuna

F-TE] 2305 L)

SITHIPORN, SITHIPORN ASSOCIATES COLTT.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo 1 ACL2I032

dob Ne. | VOMACHS

Fages  ; dol8
Besult of calibration ;

1. Absoluie sensitivity

Referere Meuired
Accustic Sgnal Valua Deviation
[dB Y i d.H__'I [dB §
939 (93.97) iR (0]

1. SelFgenerated nodse
2.1 Nommal e
1 Miasured Value
{dA )
| 11

2.2 The miiesiphoee af the staid level meter was replised by lectrical signad inpe device.
T Mkl vl

(4B )
A - wegh 12.0 |
- weight 177

Flin 3.0

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustle resposse ara level of 84 dB

Froquemey Dy | o froms varives frequency weighting responss curve (di3)
{Hz)
Flaxt Cowaipht Acweight
125 .l 0 al
(o] n.n g il =14
| e %] 13 13 50

QF-TS12-04-03-05 1060 Laﬂﬁqi‘lﬂﬂ?ﬁﬂ&l
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SITHIPORN

SITHIFORN ASSOCIATES COLTD
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cart, No. ; ACLII8Z

Bob Mo, @ VCEACTHI3G
Pages 1 5eflk
A, Elocirizal signal iris of Trequency wightings
Welghting nerwork response with relative to | kHz
Frequency Dhevistions Sroin varinus fequency wesghling resparse curve (4B}
thesd Pl Cownight | A-weight o
Limats
2] 1.1 Ll 0 £20
125 0.1 0.0 1.0 £]5
250 oo o | *1.5
500 o 11} | |5
10003 an an 0 w0
2000 Ly a0 [:11) 2.0
A0 0o an [E1] 1.0
RO [ il ol =x
5. Froquency sod lise seighting s 1 kHe
5.1 Frequency weightings a1 | kHz
wleasise Devinted Ju.crmmL
Frequency Valug Valug
‘Weighting {dE ) (dB )
A - weight a0 o
C = waigh w0 a0 02
Flat uin (1] w2
52 Time weightiog ot | kHz
Maasured Drevieried Acceptance
Erequency Vishie Walug Limits
Weighting (d ) Ll (i }
Fast uag [ -
Show 040 oo =0l
Lay 9&n 0wy =i
i, Long - berm stakility
SLM Dheplay | SUM Display | Devisted Acceplanis
Froquemey at initial o fimal Value Limits.
Wieighting [am 148 ) (dip (dBs )
A - weighl 940 [ an 403,
GFTR13-04- 05050060 Laﬂﬂﬁil&lﬂ?‘uﬁ‘u

5 ITH I F'(JR M, SITHIFORN ASSOCIATES CO 1T
CALIBRATION LABORATORY

Continuation of Calibration Certificate

1 halh
7. Livel lingsrity 00 the Peleremes lovel pasge
Anticipered Mensuped Deviated Aecoplancs

Value Vahum Wianhae Limits
o dB b (€13 [dB ) {dB §
137.0 1378 04 1.1
1340 1360 040 L
135.0 135.0 [LEY) + 1.1
1340 13440 L& x1.1
133,01 1329 ot sl
13200 1118 -l +1.1
131.0 138 Al
12900} 124,00 i1
12400 124.0 L]
1120 119.0 k0
1140 114.0 0
[ [ 0

i [{CXV 1540 [
o 0 .0
80 1 i
s9.0 2.0 [
340 B0 o
e T i
740 40 o
90 [ o0
4.0 B oo
50,0 S00 o
Jap 340 an
4.0 0.0 i
440 440 o
300 S0 1]
4.0 340 o
JiL0 ] ik
250 200 al
1| R0 an
nn 70 Ll
26,01 201 [N}
Lo 251 ol

wnanslunluay

(F-TRE20M 008058 Devl

SI I H I P JRN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Lot No. @ ACEIINA2

dub M. 1 VOBIATIING
Pages 1 Tof8
B Level lincarity including the kivel range eontrol
Antieipated Measured Devimed Accepame
Range Vahwm Ve Value Limits
(4R ) i dB } {adls [0
Autn .0 a0 ol w5
9, Tene buns respanse
Tiome Tose bursy Anficipatod Mizisunad Devigtad Acceplance
digasion, Th Cyek Walwe Walug Value Limits
Weighting {ms} [E3] {dB 3 {dis} (b}
015 | 1080 1075 L1 15;-5.0
Fasi 2 ) (154 1170 on ;-5
200 Roa 1340 | 340 o0 =10
r H i [ |DEO (] 3,50
i 200 HOME 1276 | 274 i} =1.0
i.I5 1 0.0 LLE) .1 5 50
SEL ] ] 1080 (L] AL 0;-23
200 L) 1280 1260 o0 =10
i, Pesk © ssunl leveld
Humber of ke Anticpeed [r— Deviated Acteprnce
in Valug Valug, Lepeak Vishis: (e
iest signal {dH ) Ll ) (di ) 148
Coniinuns 1330 133.0 1]
e 1364 135.9 ] 340
Number of cvele Anticipaie] Mesneal Dieviated Accepunce
in Vabar Value Wale Limiis
|k shgmad LR (dB§ [dn) (4B
Conmuous 1330 1350 10
Pecsitivee Ball cyche 1354 135.1 13 =10
| tepuivebalfopsle | 1354 135.1 a3 2.
tanaslunlunu

OF-TH 300004 1080

5 ITH 1P R M SITHIPORN ASSOCIATES COLLTD
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACLINGY

Jub Ne. : VOSACMIE
Pages  : BolE
"
Merzmured valo | df | Drerviaied Accepiance
Positive Higmive Value Limits
omme-halfeyele | ope-half eycle LdB ) 1 dB )
9.5 BB o +14
12 High Iyl sshility
SLM Disglay | SLM Display | Devinad Acoeptance
om— ot iifinl i final Wl Limity
Weighting (dB) | 1dA) [dB (dB )
A - weight 137,00 ] 1374 0o =03

The raporied wmeartainty & hasiad on 4 standan] usserai

reailtiplicd by covessge facor k =32

wrany vabie Fulkowing caloulsien,providng & lavel of confldence of approximamely 93 %5

TR 2001005 | O

End of Caliration Cartificace
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45145111 Sirlntivar fd Banghumns, Basgplud Banghok 10700 THAILAKE: fra————
Teli-2435-600 Fan0-2433-1678 e-maltcal-cenber@silhiphomcom hilpofwwwiiithiphamacom CALRIRATION §2R

SITHIPORN, SITHIPORN ASSOCIATES COL,LTH.
- ; CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, Mo 2 ACLI1934
Fages v ielR

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer - RIC

Moded : NL-£2 Miceophons UC-52 ) Preamplifier NH-24
Serial Nou: OOMGL09 ! LROAES [ 90558

1D Na.: C

Conditien As Foand @ GOOL

Customer © UMITED ARALYST ANT) EMCHKEERING CONSULTANT (UAE}
K101 UDOMETE 41, SUKHUMWIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHANONG MSTRICT, BANGKOK 10260 THAILAND,

Lugution ; 3
Ambient Tempersture @ [ 250 &3 ) "
Pressiire = I3 £3 b kPa
Relative Humidity S0 =30 § L
Recvived Drie : 14 JANUARY 1021
Calibration Daie : 18-20 JANUARY 2021
Drate of Issme @ I5 JANUARY 2021
Calibrated by 2 Mathakom Pisutpaises
Approved by :
{
This certificate is issued i sooetance weh the requiremenes of ISOVIEC 17025 standanl, mey mt be neproduced

bzl af Caibe

Labsa

other an in Gl exeepe with the prior written approsal ¥ 1
nastualunu

TS 1010081 56

SITHIFPQRN,; SITHIPORN ASSOCIATES COLLTD
e CALIBRATION LABORATORY

Continuation of Calibracion Certificate
Cert, Na. : ACLEI03
Jab Na. : VOSAACDHIRS
Pages t Zaoll

Calibration Frocedure : CP-AC-01

Calibrativn Methad :

This sxquipsent was calibrabed by basel on [EC-61672-3 {2013) Standard for seend level meer (SLM)

The LM kad bess v Acowsical md Electrical signel wses of frequency weighting with Anschoic chamber and Reference
Suandand Eestrusen

For seste nesubiz of each ibems were made by chservation of ssch Insiruments display and also with SLA's display.

Conadition of this result of calibration
|, Reference Standan] Instrismerts

Izstrument Sarial No, Cert. Mo, Dt Dradi:
Wavefisrm Cienemtor MY AR 70T EF-0009-20 (13-Feh-2|
Wavefonm Generator EF-O048-210

Digital Muleimeter
Digital Multimeter
Digital Multiseier

EEL BP. 19970163
EELBP. M00163
EEL EF, 2111163

Programmabile Anenustor [BITRE EF-0010-20 -
Condenser Microphone 10770 AA-LOOT-20 4-Feb-21
Visemring Amplifie NA-HIEAL MRS AANHE-20 (e-Feh-21
2. This res alibration wees foanil ascarate a3 stown on date and plice of calibration for this cafSbrated item caly.
3, This cex e miernalional ern ol it maingined a

Matinral Institute of Mesrology (Thaimd).

Thailand Institute of Fcientific and Technological Resenrch (TISTR).

lenaslunluau

QF-TS12-Da--405 |56

Cert. N ¢ ACL21004
dob Mo, 1 VEG4ACNIEG
Pages 1 Sofd

Summary of Mensurement Besult ;.

Umzerialnty Mavimnimepersitied
Parumelir Pass | Fall uncertainty of
[C1L] 3
measuremsendt (4B}
ol sensiivey " - B3 MA
2, BelFpemeraed noise o - 02 Nk
3. Accustical signal tests of frequensy weightings
T i v 03 0.6
1004 He K4 03 0.6
RO [f2 ) v 03 0.7
4, Flectrical signal Il:h'b-nl'ﬁbqu.'rh:l: welghtisgs
For 10 Hz 1 4 kHz v A a3 0.6 i
For= 4 kHz to 10 ki o 03 0.7
For= I0kHz o 20k3t: - - - 1.0
5. Freguency and tow weightings a1 | kilz v ol 2
& Long - n-:m-:.umlll:\ o l o1
7. Lavel linewity o the reference level range B v 02 c: 03
4. Level linsmnty Including the level enge comtrol v 0l 5
. Tone Burs respoase + i LX]
1 Pk C sound lvel | [T
11. Drverinad indication v [
12, High level stabilicy v | 0.1

naslynluay

OF-TH 1 2040005 1060

SITHIPORN; SITHIPORN ASSQCIATES CO, 1T,
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. : ACL210M
Job Moo VOMACHRGE
Pages  ; dofH

Resalt of culibratisn ;.

1. Ahsolute sensiiiviiy

PR— f— [——
Acoustic Signal Value Deviaiion Limit
[d8} (am ) idE ) [dH)
| 03,9 192,97} an no +13

1. Sel-generaved noise
2.0 Moemnal iesc

Measured Value
Al b
143

2.1 The microphorne af the soend kevel metcr was replaced by elecrical sgnel inpo device.

Fregueny Measuned valug
Weighting
A - weight
C - weight 173
Flnt 2

3. Acesstical signal lests of lrequency weightings

Meter frog-field amm respomse ala level of 84 4B
Frequency Dieviation froes variom frequency welghting response curve {di)
{Hz} ’ [——
¥t C-weight A-weigat ;

Limits
114 0.0 oo | on £1.5
1) -0l k1 -Li £ 1.0
il (A 11 Ll #d.0

GF-TRIIM-01-05 1060
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SITHIPORN, SITHIPORN ASSOCIATES CO,ITT.
MR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Coert, N, = ACL21034
Job Mo, VORADAE
Pages ¢ Sol8
4, Edectrical signal bests of roquency weightings
‘Welghting network respanse with relative 1o § kHz.

Frequency Deviation fro varkoss Eequency welgheisg response curve (45

el Fim Coweight | Acwsight i
Limits
63 0.0 -1 41 =20
125 0.0 [ 1.1 1.5
250 0 no 1,1 #1.5
500 0.0 [T 4.1 EE
1000 &0 0o [ i
w0 0 [T [T 420
4000 o0 1.0 [ =10
000 o0 n X A0

ney sl G weightings at | KHz
5.1 Freguesey wesghtings m 1 kHz

Meaned I Dy ianed Accepmnce
Frogueacy Value Vb [asans
Weighting el (48} 1dB )
A, - welght W0 i -
© = weight w0 [ 03
Flat 54,01 (1] +0.2

5.2 Tire wsighting at | kHz

Weasored Dievinted Accepano

Freqeency Value Walie Lirmiits
Weghling (B IR a8 )
Fasi 4.0 o0 -
[ Sl w0 o | s0d
| Leq il [ | 0,1

6, Losg - term stability

SLM Display | SLM Dipliy | Deviated AgrEpance

Frequenzy  mitin at Fmal Value Limits

Wieighting (4B} (4B} _idn) [ di )

A - weigh! Mo -0 “_l}.l'l =03 wlt
[GRGRELS Uzle)Vi5EY

OF TG00 060

SITHIPORN; SITHIPORN ASSOCIATES CO1TD
m i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cirt, Ko, ¢ ACLIIN3E

Jdab N, VOB ACTHG
Peges @ Bol'3

7. Lével lingarity an the reference bevel range

Arricipabed Mizasuned Dieviaitel Actepling:

Nl Walue Value Limits

I B ) {dB § 4 ) (B )
1370 137.0 o = 1.1
1368 1360 n & ol
1350 L350 o

1340 1340 an

1354 1325 -1

13240 1315 -1
g |30 -1

| 1290 L1290 an

1240 12400 an

wse | uee [T

W40 | lldo g

108,01 1 an + LI
104.0 L4 oo 11,
11 94,0 ] 1L
Eail] B40 L 1.1
L] 4001 [ Ll
] 340 0o & 1.1
Ta0 9.0 04 1.1
40 a0 | ] &Ll
&0 &0 1 na £ 10
6410 &40 g £l
S0 59,0 (1] & L1
54,10 540 g + 1.
4300 45,0 04 |
44,00 44,0 04 + 11
X I%0 04 =11
340 4.0 04 | 1.1
i) i 04 +1.1
200 ] oA & 1.1
20 .1 0.1 _ kg
210 70 40 — +11 |

| 0 N | 1.1 [N |

250 5.0 L] £1.1 |

O TE 1200105 1060

SITHIPORN; SITHIPORN ASSOCIATES CO LT
i CALIBRATION LABORATORY

Continvation of Calibration Certificate

Corl, No, ; ACLIIDH
dub N, @ VOGAACHOS
Fages & 7ol

8. Leved limearity ineliding tee leved ramge contral

Aaticipneal elescaured Deviabed Ascepance
Range Vil Viloe Vida: Lissits
{dBy LR} 1d ) [dA §
A BLD 4.0 (X + 5
% Tone barsi respomse
Time Tone bursi Anticipated Mbegeured Dizvialnd AclEplancs
duration. Th Cyele Value Wahe Vit Limits
Weighting (R i i (1] LdB 1]
1 02,0 79 k1 1.5:-50
Fost L] e i 0g 1025
B 134.0 1344 [ w0
i 1 R 1.1 o 04 1.5:-50
20 B0 116 126 04 1.0
025 T I i .8 4l L.3.-30
SEL o [ A T8 1023
| sog 1340 12640 [ L0
14 Pesk C sound level
Number of cyele Anticiied P — Deviaed | Acceplance
] Value Walue, Lepeak Wl
e sigmal {dB Pl ) (dB)
I'.'-n:u_lunm 1330 133.0 [ -
Cne 1364 135.9 05 a0 |
Psmiber of cyele | ,q;u-.\;,w- T — Dhevisted r—
in Vil Value Value Limiis
et shgnid | {dB ) a8 b (4B ) (4B ]
Cantimuous 1336 1350 o0 -
Presitive Ball cycle 1354 135.1 03 Erdy
Negalive hall cycle 1354 135.1 43 210
GFTHI 2840005 1060 Lanﬁqi‘luﬂ?'uﬂu

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD
j e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cart. Nu. ; ACLIINGA
doh No. 1 VOMMACMAER
Pages T ol

Il Onierbiad indicition

Musured value | dB ) Devisoed Accepmnce
Posinive Magative WValse Lirwies
ore-half cycke | one-kall cyck [dm) LdBA )
B9S RO6 01 x5

12 Hisgh lirval stahility

SLM Display | SLM Diply | Devinied Arcephance
I'requescy o inkial at final Walue Limiis
Weighting {dB (K3 (4B § {dB )
A~ weight | 1370 13750 [T 403

The meporied imcarminty is based on 2 standand weerainty mulfiplied by covernge facier k =2

or ey value Salkerwing caleul viding 4 lavel of confitkense of appeosimanely 95 %

End of Calbration Cerrificase - == E

OFTSIA-05 140 naslunluay
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

457-4%1/1 Sirinthom Ad, Bangbume, Bangeled Banghok 10000 TRAILAND
Teld-2635-2000  Faw(-2435-1679 e-maibcal-centerdsithiphormecom hitpwwaihiptorneom

MECTERTE LS

SITHIPORMN; SITHIPORN ASSOCIATES COLLTH.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

CAUBRATSCR G188
Cerl, Mo 5 ACLII03S
Pages 1ol

Calibration Certificate

Equipment :
Manufsctarer :
el =

Serial Na.:

1T No.z

Condition As Found :

Cuslomer ;

Lncation 1

Ambignt Temperature :
Pressure

Relative Humidicy :

Received Dnte :
Calibration Date :
et ol Tssue :

Calibrated by =

Appraved

This ceriificaie is issued in porordmee with the requireme

ather than in Full, exoepe with the pric

QFTSI2-DH-08 106

SOUND LEVEL METER

REON

ML~ Microphose UC-£1 1 Preamplifier WH-24
DDG0AS00 ¢ 129689 01126

0D

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
B1 504 UDOMSUE 41, SUEHUBMWYIT ROAD, BANGCHAR SUR-DISTRICT,
PFHRAKHANCNG ISTRICT, BANGEOE. 1260 THAILAND.

[ 230 £3 ) I
kPa

14 JANUARY 2k
1620 JANUARY 2023
25 JANUARY 2021

Muthakorn Peutpaisan

by =

| Thenakul Petchursi |}

FISOVIEC 17025 ssndand, may not be reproducnd

1 writhen s of Calibration Labarnsery

enastualunu

SITHIPORN; SITHIPORN ASSOCIATES CO, LTI
s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calikratinn Procedure ;

Calibration Methsd @

Cert, Mo, 1 ACLINGES
dub Mo : VOMACTHIIE
Pages  : lofE

CP-AL-GH1

This equipsmem wes caliteated by hased on TEC-61672<3 (201 3) Stasidacd fof sousd |evel seer (SLML

The 514 bad vests w0 Acowstcal and Elecrical sgnal tesis of freqeency weaghting with Anechoic cha

ard brstruments

i Reference

Feor tests resulis of ewch wems were made by cbservation of epch Instruments dipliy sod alie with SLMWS doploy.

Coadition of this result of calibration :
1. Reference Siandard Instrumenis |
Instrument
Wvefirm Genercr
Wavefonn Ceacrsice
Degital Multimeter
Degital Mubtimeter
Doigitarl Mul
Pregrammahle Alenualin
Condenser Mk

Megmuring Amplifier

2. This f calibration was found accirate

3. This centificate is tmoeshlo w the imemal

1.1 Ma I I

mal aysten of st ma

Ml Serisl Ne, Crt. Ko, Dt Dt
IE) A AR T07E EF-G00%-20 03-Fab-21
335018 MY 523074 EF-0HE-20
Pk A EEL.EF, (900163
AE14 B, 20165
IMELA EEL BP. M0163
MAT-LUTD EF-Di0-20 HFabe21
4180 Af-THIT-20 De-Feh-21
MA-IEAL 4 5iaE AA-I0E-20 Dir-Feb-21

% showm on dass and pl of safibratins for this calibenied |fem caly

te of Metrology {Thailand].

3.2 Thallead Instiie of Sciestific and Technologival Research (TISTRA

OF TE1Z-G01-05 1080

Long

Summnry of Measurement Resull ;.

Cert. Ko, ¢ ACLII03S
dub o, 1 VERIAC GG
Pagrs 5 XolB

Umcentainty s -perminiol
Parameter Puss | Fall
: - TS
I: Absolute sensitiviy = v - B3 NA
2, Redfpemeraied moise o - 02 A
3. Avcustical signal sests of frequency weightings
125 Hz v - 06
10001 Hz | 0%
B 11z v I 07
4, f'.l.'l.lrl'_ulxwlr_l.b-hb{ﬁl‘\.uu;’ welghtings
For 10 Hz o & kife v a3 (]
Far = 4 kHz o 10 ke v 03 [E
For = 10°kHz o 20 ki - - 1.0
; s Wviahtigs 8 | KLz 7 T 0z
2 - = subiliny A il 0.1
eed lincity on the refionesce level rnge v 03
rity Including the level renge contral v 1.5 |
v i 1.3
10 Peak © sound hevel ol 35
11. Chverlnad indication v [ 23
12 High level stability B v i1 [ |
QFTS1-0448-451060 onanslunuau
SITHIPQRN, SITHIPORNY ASSOCIATES COLLTT.
e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl. No. | ACLZI03S
Job N, 1 VCRIACTOSE
FPages  ; dolB

Result of calibration ;

1. Ahsolute sensitivity

| Refisreace " Eamired Ascepinace
Apastic Sagnal Value Digviation Limit
[dBj (dB ) [l.i.:dl LB
9391(93.97) 918 on #13

L. Self-gemerated moise
Normal e

Measured ¥alue
i ilF

2.3 The microphine af the sound level meter wic eeplaced by clecricad signel inpin device.

Mezssurad value
(B}
A - weight N
= weight i3 |
Flat _:‘F._I |

3. Acesstical signsl o515 of frequendy weightings

leter free-field acouisl

FEp

14 level of 88 4B

Frequency Dxeviato from varkous frequency welghting response ourve (div
(Hz} | " L Agcepiance i
C-weight A-weipht iy
124 0.2 4 04 o
100} 0.1 0.1 ol
R} iy 10 10

HF-TREI0-03-05 1050
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SITHIPORN,

SITHIPORN ASSOCIATES CO, LT
CALIBRATION LABORATORY

Continuation of Calibration Certificate

5I1TH
S0

4, Electrical signal texts of froquency weightings
Welghting network resposse with refative to 1 kEz.

Cerl. o, : ACL21035
Jab Mo, VORATHAG
Pages 1 Sol8

Frequency Deviation froe viris fequeancy welghting response curve (48]
(Hz) - = ACepilano:
Fini Cweight A-weight T4F
Limits
3] i -l 0.1 £10
125 o0 1.0 1.1 1.5
150 o0 L] -1, 15
504} (o] i .1 1.5
1000 ol na 0o 1.0
200 o (X0 0g =20
2000 o 0 ] =10
B0 al 01 01 i50
3, Froqmency and time weightings a1 1 KHz
5.1 Frequency wesghtings m 1 kHz
Memerad Deviatsd M:mlﬁl
Frequency Value Wik Lty
Wiighting P} [dfl ) 1dB 3
A - welght 4.0 00 -
€+ weight w0 00 £0.3
Flax 4.0 (1] 02
5.2 Time weghting it | KHz
Measued | Dievisbed | Accepance |
Frequency Valug Value Limits
Weighting LB b [ dB ) [0
Fast 4.0 0
| Slow w0 o0 £0.1
| Leq i i £0,1
B, Lomg - torm stability
SLM Display | SUM Display | Devisted Acceplance
Freqmency  mitial at firal Value Limits
Wesghting N (4B} (di) (dl)
A - weight [ 1 i =03
LaNE

OF - TRIZG-G1-05 1060

SITHIFORN SITHIPORN ASSOCIATES CO,1TT
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

7, Leved Bmearity on the reference level rasge

Antigipated Pelazennad Dhviated
Value Walue Vabai
14l | 148 ) LdB )
1374 F3T.0 L
13640 1360 0e
1330 LS50 L
13440 1340 0.0
1330 1528 i1
1320 1319 -1
1L 1308 -1
1294 200 A0
1240 12400 an
g L o
[LT] 114D Ny
1040 |0 I :;.I-'I.n-
[1L] (12X 0
5.0 40 il
a0 B0 Al
800 BO.0 AL
340 RO on
7940 o i
140 “o L
#90 0.0 an
Lahi) 0 on
390 590 o
540 Eal] an
490 aa o
440 M an
300 o L]
340 i oa
na 0 o
10 =11 o
280 ZE [ ol
78 710 an
00 261 0l ,I,J_.
50 250 o *1.]

OQF-T51 2-Da-03-05 | e

wenaslunIuau

IPQRM; SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Cantinuation of Calibration Certificate

Cert. Mo : ACLIIAS

OF-TE12-0-13-05 1060

S5ITHIPQRMN)

assoclates

Jab Mo, 1 VOBIACDISG
TPages 1 Tolk
& Level linearity including the kevel range cantral
Amtieipaed Measured Deviated Asceplance
Rangs Vil Viue Valug Limits
i) (dB (dB} (dit )
Auio 830 LT on H15
9. Tone Burst fesp
Time Tone burst Aniicipaned W rasared Dieyiated Accepaance
duration, Th Cycle Value Valug Valee Limis
Weighting i msi ) L dB b {4 | 1 d& ) 1dA )
025 1 1.0 079 AL 1.5;-50
Fast 2 L] 1.0 1.0 LY 1015
2 BOD 134.0 13440 4 140
i 2 E 1.0 108.0 00 L5;-50
200 800 1276 1276 L) 10
0.25 1 il 8.0 il | 1.5; 50
SEL 2 E i [T | 0 10;-24
2K 800 124.0 1280 [ 00 =10
. Peak O sound leved
Mumber of cycle Anticpated Meessured Drviaied Apceplanos
in Value Value, Lopeak Ve Linsics
test sigmal {dE ) I 8§ {dBE fdA
Coaiinuos 1330 1338 L]
e 1364 1355 LS 30
Huamier of el Anticipabed IMeasured Dherviaied Acceptamee
in Value Valoe Value Limits
1251 sigral 4l ) | i 1 4 dB ¥ ddliy
Contimsas 1330 1330 an *
Pasitive half ycle 1354 1351 403 420
Negative hnll cyele 1354 1351 1.3 4200
LnN&#n

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. @ ACLIIAS

dab Ne. 1 VOBRADHEE
Puges  © Bof§
10, Dverlsal Indestion
Mieasured valas { dB ) Dievred Aczeplanie
Positive Megsive Walue Limits
onc-halfcysle | ome-half cyelo 4 dB 3 i B}
9.5 BA L 1.5
12 Righ leved sesbility
SLM Display | SLM Display Drevivted Aceptan e
Froqumey a final Vilue Limits
Weightitg dm i (dR L (4R}
A - welght 137.0 1370 i ]

The neporiei mioemainty s bised on o sundand mmoenainty muloplied by coverge fcior é =2

or any velue following caloulzeion,providing & el of confidence of approximeiely 95 %

F-TE12-0-03-05 1050
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SITIIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45745111 Sirischorn Rd, Bangbumey, Bangplud Baregkok 140700 THAILANDL M THISTIS 17025

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Crt. Ne. ; ACL21806
Jab Mo, VORMHACTHIG

Telo-2435-8200 Fax0-2433-1879 e-mail:cel-cermithiphomeom Bipliwwwsihiphomucom CALIBRATION di50
Cerl. No. : ACLI1434
Fages t lefH

Calibration Certificate

Exquipment :
Manulacturer :
Maode =

Serlal No.:

0 Na.:

Comdition As Found :

Customer

Locatlon :

Ambicnt Temperature :
Pressare ©

Relative Homidiny =

Recetved Dnte @
Culibratien [ate :
Date of Tssue =

SMIND LEVEL METER

RION

NL-42 Microphone UC-32 ! Preamplifier Ni-24
DML [ 185X (Y]

GOy

UMITED ANALYST AND EMNGINI NG CONSULTANT (UAE)
K1 201 UDOAASUE 1. SUEHUMWYIT ROAD, BANGTHAK SUB-DISTRICT,
PHEAKHANCONG DISTRICT, BANGKOK 10260 THAILAND,

[ 2300£3 ) i
(1013 23] kPa
| 300 &£20 ) %

i4 JTANUARY 22|
1E<20 JANUARY 2021
2% JTANUARY 2021

Summary of Measurement Result

Pages : JelR

Calibrnted by

HNuthskom Fisuipeisan

Approved by :

This certificaie is issued in pcoordance wit: the requirements of 1S0VIEC 17025 standacd, sy nol be reprodhceal

other than in full, exceps with the prior writhe spproval of e Bed of Calibeation Laborary .

anaslanluau
QF-TE | 2-04-03 - 005 1Dl

SITHIPORN,; SITHIFORN ASSOCIATES CO,LTD.
G CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, New ¢ ACL21036
dob Mo, : VCSAACHING
Pages 2ol

Calibration Procedure : CP-AC-0l

Calibration Mothid :

This equipment was <alibraved by based om IEC-11672-3 {2013) Sieadard for sod level meter (SLM).

The SLM b tests s Acostieal end Fleetrien signad s of frequency weighting with Anechnie chonber md Refimmie
Srandand [nstraments.

For tesis nesalts of cach ipems were made by cheervation of each. Insoumees displey and also with SLM's dasplay.

Condition of this result of colibration :
I. Reference Smndond Instremeres

TnsKrimein Madi] Eerinl Mo, Cert. No. Deue Deade:
Wervetiorm Cenerator 332104 MYSE0| 0TS EF-{09-21p 13-Feb-21
Winvelirm Cenerator 1511B MYSIIT42 EF-0008-110 03-Feb-2|
gl M 138614 MYSL0104 BP. 1990161

Diigial Muktimeter 338614 MY SEI2NITE BP. 2000163

Diigral Multimeter ERETAEY MY 016 EELBP. 2000163 06-Feb-21
Programmable Atiuior MAT-1070 ol 19 EF001L0-10 4Feh-1|
Cinderser M a150 277000 AR 10720 02-Feh-2|
Messuring Ampliller NA-4IKAL TSG04 AN-I005-200 f6-Feh-21

2. This resuh of calthration wis frnd accumee a5 shws on daiz ssd plice of calitention for dis calibearad fzm only
3. This cenificate is mocenhile 10 e inemancnal system of uni mainained a

11 Ma

1 [nstatute of Metrology (Ths

1.2 Thailesd Tnstinste of Seicatific wad Technokygical Research (TISTRL

OFTEL-04-00008 1050 LBNEN,

Uncirtasaty Blaximum-permitied ]
Faramsetar Passl Fail o wnceriningy of |
measarensent {d#)
1. Absoliie seusitivizy o [ NiA
2, Sellgumented noise v n: N
3. Ancustical signal tests of frequency ﬁ-ll:hlinE
125 Mz B v e a5
1000 Fie ¥ 0.3 s
[ v it 0.7
4, Electrical sgnal et of frequency welghtings C =
For |0 Hz to 4 kiiz v 3 [TH
Far > 4 kHz w L0 ke i [ 0.7
For = 11} kHz s 20 kHz - | 14
3. Frequensy and tme weightings ai | kHz v il az
6. Lomg - tenn suhiliny v = .l
ariy ot ebiranat b v 02 03
y din | thie level sage controd .. ]
spanse v 0.1 0
sund level v i1 .55
ad n v . .23
12, High level stability nl il
LONEN

T 200408 | 06

SITHIPORN SITHIPORN ASSOCIATES CO,LTT
e CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert. Mo, : ACL2I836
Jalr Mo, 1 VOELACTHOS
Pages 1 dol¥

Result of calibrugisn ;.

1. Absoluie semshiiviey

Relrenoe Memsarad Acceplance
Acoustic Signal Value Dieniation Limat
{dB)y (B [dB ) {dB)
919 (93,97} %30 no #13

L. SelF-generated noise
2.1 Mormal iest

Measured Value
fdi
146

2.2 The misrophons: of the smanid kevel mitier wis replaced by clectrical signal inpm device.

Freqeency Measured vahe
Weaghting (i)
A = weight
Lo E = waight
Flat

A, Acsetical signal tests of Trequency weightings
resporiie 80 Jevel of 34 S5

wiosr free-field aco

Frequency Dieviatinn frost varioes [bequensy weighting resporse curve (dH)

{Hz) = e A [——
Limits
| s 03 [ 15
| o [T 0o w 10
B0 0.0 08 i £3.0
GFTEI2 640105105 Lenanslunluny
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5 ITH I PL)RN SITHIPFORN ASSOCIATES
y CALIBRATION LABORATORY

Continuation of Calibration Certificate

COLTD

4, Elecirical signal besis of Frequency weighlings
Wiighting network respoase with relacive i | kHz.

Cerl, Ko, 2 ACLIINLS
Inb Ne, ¢ VOSAUMIE
Pages 1 Sof¥

Erequency Deviation from varkds Bejuenty weighting response curve (dB)

(Bs) Flm C-weight A-wwight k“_:r_t‘mt
Limits
63 L) 0.1 A 2.0
125 0.0 o o =15
0 0 L1 4.1 w5
S0 0o i Ll £].5
1004 L) L on al.0
004} (0 0 on 2.0
LK) 0.0 0o on =10
BN [} no an &5.0

&, Frequency and fime weightings at | KHz
5.1 Frequensy weightings o 1 kHz

Mcasiifed AT eptanoe
Friquenicy Valm Lismits
Weighting PdB ) 1dB )
A - wight 940 =
- waight 440 0o +02
C Flat 54.0 ] w02
5.3 Time wisighling a1 1 kHz
e Dieviated AcrepEmr
Ereqaeary Value Vil Limits
Weghtiog (4B (8] Lam )
Fasi 4.0 04
Show 4.0 o0
L Lag w0 ] £
#, Long - berm stahility
SLM Display | SLM Display [ Devisted | Accepuance
Frequancy o imitin at fnal Value i
Welghting | damy {dB} i)
A - weght | wae w0 on 1

F-TRE 20 (05005 )

SITHIP_DHN SITHIFORN ASSOCIATES COITD
B CALIBRATION LABOBATORY

Continuation of Calibration Certificate

T. Livel linearity om the reference level range

Cart, No

: ACL2I036

Job Ne. @ VORATTHILE
PFages | boll

Ankicipaied Mipasumad Dhviastil Azieplans
Vahig Walun Valug Limits
1 dBl § 1 dB » Ll b Lam )
1370 137.1 ol 1.1
1360 1361 ol =11
1350 I}!._I‘__ 0L i L1
1340 1341 ol 1.1
1330 151 L] &Ll
320 1320 0o 1.1
1318 1310 09 £1.1
1290 r X ok
1240 12400 00
(L] [JLR] 0.1
14a L1410 o1
wag | e i
Pk LR 1
A .1 .1
Lkl A 0o
5.4 5.0 g
4.0 4.0 0.0
Tod T30 04
T40 T4.0 04
0 0 0o
Lan] 410 040
S0 0 0
=0 =0 040 1.1
450 | ] L1 & L1
0 4.0 0 £ 1.1
Yau %0 k0 1.1
H.0 4.0 [ & 1.1
i 0l 0 1.1
=0 =0 0 +1.1
ZED 250 0 #1.1
a0 271 o1 £1.1

it 260 ] | an
| 258 250 ol ] +1.1

OF TRIZ-04-03-08 1060

lenaslunluau

SITHIPORN, SITHIFORN ASSOCIATES CO,LTD
N CALIBRATION LABORATORY

Continuation of Calibration Certificate

rh. Naw 3 ACLEIORS
Jub Mo 2 VORACDIS

Pages i Tolk
R. Lewel linarity inchading the level range comtrol
Anticipaed Ilesaured Deviaied Accepiance
Range Valug Vialue Vet Limiits.
(dit) (14 1dB ) o B}
Aty w0 .0 na #0.3
8. Toms hursd respanss
Time Tomee bursi Anticipated Mgamured Dhantel Avseplanis
duasion, Th Cycke Value Wake Valug Limits
Weighting Lms ) (i) [£-4] (dB) ()
015 I wan | e 1 15;-5.0
Fast 2 i 1 (k] o 18,4235
200 Rl 134.0 1340 O #1.0
- 1 i 103.0 II'II'EC; = 0 15;-5.0
i B0 1206 B3T6 ol =1}
| i i 5.9 1.1 13;-4.0
s | 2 i 1080 [ TH 10, 2.5
[ 20 [ w0 [ 1w 1280 [ wlih
L0 Peak O soumd leved
Numiber af cyek: Y E—— [ —" Deviated [ —
] Value Value, Lepeak Valke Limits
fest signal LdB ) (B ([ dB ) LdBEE
oo 133.0 1330 ba 2
Oon. 1364 6.2 0.2 i
Mumiber oF cyche Anticipaied Wl o] Dieviatid Aucirplics
in Walug Value Vil ()
1£5L signal 4B ¥ LB} 48 ] {dB8 3
Coarnuos 133.10 1350 uh =
Pasitive half eycle 1354 135.1 3 +320
Negrive hlf cycle 1354 135.1 @y | =+
O TEL34-03-05 D6 Lang

E;ITHIPt}HN SITHIPORN ASSOCIATES COL LT
= CALIBRATION LARORATORY

Continuation of Calibration Certificate
T Cort,Na. ; ACLEIOE
Jals Ne. | VOSIACBOS
Piges @ BafR

11 Overload Indieaiion

Messured valoe { dB } Davimied Aepinm
Positive Negative Viie Lisnits:
cai-half cyela ore-half cycla [ dB ) {dE b
2.5 8.5 00 415

12 High leved seability

SLM Display | SLM Display Deviated Acoeptance
Froquimiy atinilial o final Value L
‘Weighning {4l } [dB 3 {dB ) | 4B |
A - weight 137.0 13700 an 0.3

The repomed wneermainy s based on o sandard useeralony ouliplied by covenage facioe k = 2

ar any value following caloulution peovidng o lavel of condidence of approsimeasely 95 %

End of Calibration Certificate

OF-TS12-M-0G-05 | 960
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Siriathom A Bang bumin, Basgpiod Banglkok 10700 THAILAKD, RAC-TRI-TIS 10T
Tel-2435-8800  Fand-2433-1679 e-mal:cal-center@sithiphomuom hllpswawaithphamoom CALEIRATION 7159

Cort, Mo 3 ACLIIOIT
Pages 1 laf%

Calibration Certiflicate

ipmeent = SOUND LEVEL METER
Manufaeturer : RION
Ml : ML Micraphone UC-52/ Preamplifier NH-24
Serial Now DOTORGSS / ISHS30 /01206
1D Mo L
Comdition As Found | GO
Customer : UKITED ANALYST ANT ENGINEERING CONSULTANT (UAE)

KL 801 LUD0w 41, SUEHUMVIT ROAD, BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGEGK 10260 THAILAND,

Location ; &
Ambigat Temperatine @ [ 230wl ) ¥
Pressure : I3 =3 ) kP
Relative Humidity I 5040 =20 ) L]
Received Date = 14 JANUARY 2021
Calibwraiion Date : 18-20 JANUARY 2021
Dhate of Isswe ! 15 JANUARY 2021
Calibrated by = Mathakom Pisutpaisan
Approved by
{
This gert i iwesd i secordnace with the requirements of ISCVIEC F7025 st ard, mey nol b reproduced

ity s (n full, except with e prior writien approval of the hesd of Calibratios Labormary,

enastualunu

QF-TS| 2415

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD,
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. Na. ¢ ACL2I03T
Jab Mo 1 VOBSACIIS
Pages i laf8

Calibration Frocedure ; CP-ACG1

Calibrating Methed :

This exuipement was caliteatod by bosed on IEC-R1672-3 {2001 3) Standard for sl leved meter (5101

The SLM bad tess to Acosstcal end Elecirical signal tes= of frequency weighting with Anechoic chamber snd Reference
Standand Eesiruse i

Feor euts resubis of sach bems wers made by chservation of vach [sinments display snd also with SLM's dupliy

Comditlon el this result of calibration :
I, Reference Standand Iostrumests

Tmstrament Madel Sarial Na, e Dt
Wavefioem Cieneratar 332104 MY a3 0T 3-Feb-21
Waveform Cienerator EELIBIL] MY 51102742 i3-Feb-2i
Digital Multimeter 134614 MY ELI30104 05-Feh-T1
Digital MuHimeter EEETIEN MY 53220076 EFL.BF. 20001 63 NZ-Feb-1
Digial Mlubimeier EERL N MY 31220114 HP. 20010163 Oir-Feb-21
Progresmshle Anenusts MAT-1000 LR D4-Feb-21
Coadenser Microphons AalEd TG A 100710 f4-Feb-21
Mizawing Amplifier HALTEAL A 005 2 Da-Feb-21

1. This result ol calibraticn wie frenl aceurme as showns on d place of exlibteation

this calibrmed flem caly

| nessivate of Metrology (Thailind).
e Enestiai of Sciendific and Technologival Ressarch (TISTRA

tansslunlunu

QF-THIIH-13-031080

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
P CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cart, Mo,
daoh N,

Fages

Summary of Measurement Resalt 2

Uneeriaingy | Nan b i e
Parameter Fass Fail uncertaingy of
| 1By
measurensent (AB)
1| bl sessilivity v S [E] A
2. Self-generaied noise o 02 M
% Acoustical sgnal tests of frequency weightings
125 He o [E] 06
1000 Hz v 03 [
Bo00 Hx v FE) e
4. Electrical signal tss of frequency weightisgs )
T For 10 Hz 4 kilz v a3 [T
Fari = 4 KHz 1 10 kEz v 03 0.7
For = |0 kHz to 20 kHz - Lo
5. Frequency and time weightings o | kiz v 0l 02
i, Long « e stahility L o1 il
7. Level linearity oo the referemce lovel rings W nz 03 1
5. Lvel lingity includisg the leve] range K 0l 03
49, Tomn burst rasponss B 0.1 0.3
Lih. Peak € sound Level ¥ 0.1 035
1|, Creerlnad indication ¥ - 0.1 s
2. Fligh |evel stabiliey - 1 [N
wnaslunauay

QF-TS1 2080002 108

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cart. N, : ACLEIOT
Jub Mo, ! VCBLADNIIG
Pages 1 dafd

Resuli of calibrai
1. Absalule sensitivity
Beference Mizasured Areeplence
Acoustke Signal Walee Deviztion Lt
(4B} L dA {dB ) (4B}
9199397 935 Ak =03

I, Self-gencrated molse
LI Wormal iest
Measied Vale
Ldi ]
146

2.3 The microphore of the scund level meter wis replaced by dectrizal sgana inpet device,

S— iesmured valie |
Wesghting (1]

- weight g |

d:."-'umm |

Flat

3. Acsastical signal tests of frequency woightings
Bdetier froe-field acoustic response m a level of 84 dR

Frogusicy Dievintion from varioss Froquency weightng response curve ()
{He} < N b Accephin:
Fian C-weight A-welght Limbia
-Il‘ 0.4 0.4 04
1 08 1 0l I ol
B L1 1.2 12

Lan&#n

QF-T51;
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5 ITHI PORN SITHIPOHRN ASSOUIATES CO, LTI,
' CALIBRATION LABORATORY

sacia

Continuation of Calibration Certificate

4. Electrical signal tests of fregeency weigh!

timzs:

t 508

5 IT HI F'OFI M) SITHIPORN ASSOCIATES CO, LT
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Weighling setwnrk response winh relazive 1w | kHz

Fraquency Daviation from various Fequency weighling response curve (dB)

| Hed g . " Arvaptance
Fla C-weight A-weight Limmits
a3 1 .1 0.1 =10
125 A1 o on wl.5
230 i o =0 =15
S0 oo oo L1 =05
1 LE] e o #L0
M0 0.0 09 [ =10
4000 na na oo 1.0
L] (2] ] al +4.1

4. Freguency and time weightings at | kHe

5.1 Frequesy weightings # | kHz

Belesmured Pleviaied Apeepinncs
Froquency Vahe Vhan i
Weighting (am) (B}
A - weight 4.0 0o =
o - wight G o 201
Flat 0 0.4 +03
43 Time weighting at | kite
Messared Dievinied Accepane
Frequescy Value Value Limis
‘Weighting (dit) 1B LA )
= Fast 4.0 L]
Sl ] 10 +0.1
Lag .0 L] £10.]
fi. Long - term stahiity
SLM Display | SLM Displary Dheviansd Asgepane
Frequency o initial at fizal Value Limis
Welghting R b (4B [ ] I d8l |
A = wight Bl bl il £0.3

QF-T513-04-08-05 10640

L'v]ﬂ‘éﬂ%

|TH|PORN SITHIPORN ASSOCIATES CO,LTI.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Corl, Mo, :
Tl .
Pages
K. Level linearity including the level range contral
Anticipated Measured Devimed Accepance
Renge Value Valua Value Limits
[dE) LdB ) (B} (o)
Autn 4.0 a0 oo s
9, Teae burst response
Time Timse badrst Amnticipated Mesured Drvinted Acceplane
durwtion, Th Cyele Vale Value Value Limits
Wikghiing [ms} (am) {dBy (dB LdB)
024 1 1060 147.9 Ll 13;-340
Fast 2 £ g 170 Qi 025
200 B 1340 1340 an al.i
} 2 & 1080 1080 an 15;-5.0
. 2 500 1278 1218 [ 10
025 ] w0 983 L1 1550
SEL 2 B 108.0 10ED o 0,25
2 RDO 128.0 120 L £k
10, Peak O sound level
Mumir of eyele Anticipaiod Blesarail Deviaiad Agceptasce
i Welue Value, Lepeak: Wabas Lisics
test signal {dB )y [ di) i dB ) [dB )
Continuom 133.00 1330 5]
e 1364 1364 o £.0
Wumber of cyslo Antcipated Mimrneal Deviaad Arepanss
Vil Valie Vals Limits
et signi dE ) (i b (] (AR
T Comimous 1350 1330 [
Puaitivie ball cyele 1354 135.1 QS_ .0
Hegative hall cycho 1354 115.1 <03 =10
QTS0 ssioa onansluntuau

S IT HIPQRN, SITHIPORN ASSOCIATES CO,LTD.
CALIBERATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLIIOFT

Cort, No, : ACL2INET

Jdab Ma. : VORACDHEGR

Pages @ BolH

7. Level linearity on the reference level range
Anticipated | Messursd Dhevisited Ageeptanee
Value Videe Value Limits
Ll ) 1d8 ) LB b LB
137.0 1370 o =11
1360 1359 LI =11
1350 1350 o0 wll
1340 1340 o =11
1330 1329 1.1 =11
1320 151% AL #1.1
3L 1309 LI =11
1200 1288 L =11
1240 1219 LI =1.1
1aa 10 o0 =11
140 1148 o0 n
10490 10890 o =1.1
04,0 140 an 1.1
bel) wen o =11
0 a0 oo £11
0 (11 ] =11
.0 HaO o =1.1
70 0.0 o =11
Tad a0 o sl
9.0 690 o 1.1
] 4.0 on =11
9.0 S04 o & 1.1
0 540 o =11
8.0 400 oo =11
4.0 440 ot =11
1.0 a0 o =11
a0 30 o all
0.0 0.0 o =11
A 2040 Qi =11
3.0 284 O w1
pad i} g ) o =11
.00 260 Q. =11
p=il] 250 o =11
Qe A enanslunuau

dub No.  VORACHLS
Pags  : Eof§
10 Owerlosd indkestion
Mecasured value ( dB } Deviaed Apceplance
Fusilive Negmive Walue Limits.
one-halfcyele | ome-halfoycle {dB } (4B}
4.6 BaS .1 =15
12 High level seability
SLM Disphty | SLM Display Dl Acesplance
Froquemey a1 il  fined Valug Limits
Weighing L } [ {dH) (i)
A -weight | 1370 (R 08 =03

The reponed uncerainy is bassd on a standard uncensmty maltpliod by coverge N

or uny vahe following cal

QF-TS | 2-D3-03-05 1 D0

g & el o

End of Callhratien Ceriiflente

ol spproimately 95 %

nanslunauay
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SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451-45111 Slrinthem Ad Bangbum s, Banggbed Banghok 10700 THAILAKD.

WEC-Tal-Tid TR

SITHIPQRM; SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Tolo-2435-3800 Faw0-1433-167% e-mal:cal-canten@sihiphom.com hitpfwwssithipacemcom CALB RATRON D153 dob Ma. ¢ VEBAACH3E
Cet. No. = ACLTINIR Pages ¢ SolB
Pages i lof®
Calibration Certificate AR TN A,
Equipment ; SOLND LEVEL METER Useerinlnty | Miansmum-permitted
Munufscturer : RGN Parameder Pass | Fall unstrialnty of
Madel © NL~427 Microphese UIC-52 1 Pressplifier NH-24 [C1] mm“_“'"dm
Sl kg e 1. Absohute sersitivity I 0.3 w-?_;'_.ﬁ-_"_
fRiSws ) 2. Gelf-generaned notse ¥ - (5] MiA
3. Acpustical symnal st of fequessy weigl B
125 v a3 [
Conditlen As Found @ GOOD 1000 H 7 03 o6
BOCA) Hix v [E] (%)
UNITED ANALYST AND ENGINEERING COMSULTANT {UAE} |2, Becirieal sigral fests of drequency weightags
#1 SO0 UDCMEUK 41, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT, A O . e T,
PEHRAKHANGRG DESTRICT, BANGEOK 10260 THAILAND S R a T = Y =
For = [} KHz 1o 20 kHz - s 1.0
5. Fraqeency and time weightins ot | kKHz v ol 02
Location : - 6. Long - term stability ¥ 0l ol
Amblest Tempersture : i 3856 &%} o 7. Lievel linessity o the refirencs level range W k] 3
Pressure @ [zt ] 8. Level lineerity meluding the level mnge control v 02 0.3
Reelative Humidity = | 500 £20 § L 4. Tome burst response W o1 (%]
1, Pesik © pansndl Ievel v i 035 |
Recelved Date & 14 JANUARY 2021 LL, Orverload v ol 08 |
Callbratien Dabe |E-20 JANUARY 2021 12. High level suhility ¥ 01 el

Date of lssue 1

Calibrated by :

Approved

25 TANUARY 2021

Mpthakurs Fralpasan

by z

| Thanakul Petchurai |}

This cemifiome is (ssoed i sooandnnoe with the requiremears of ISOVIEC 17025 stomded, sy mot be reproduced

other than in full, excepe with e peior written approvel of the head of Calibration Laborstory.

QF-TS13-04-00-051 060

nanslunrunu

Ceril. No. : ACLZIOE

QF-TREI-04-03-05 1080

nanslunluay

SITHIP2RN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPQRM; SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY RS CALIBRATION LABORATORY
Continuation of Calibration Certificate e Continuation of Calibration Certificate

Cert, Mo, : ACLEIDAR Cert. Mo, ¢ ACLINGE
Jab Ne. : VOREACTI3E Job N, = VICERIACDHIIE
Pages P Iold Papes : 4ol

Calibration Provedare : CPacl

Reault of calibration :

Calibrution Method :

The SLM h il and Electrizal signal tmts of f ighting with Anschnie chamiber s Ket s e Aspine
M Flasct [ ot i il i e i clerence
SLM hed tests to Acoustical and Electrical signal tests of frequency weighting with Anschoi PR S e e
Seandand [dstrapents
g II,lur ch i e by ol [ e | displey pnd also with SLM's displ L L) LG LE:
r t il WRTE i izl e i l 50 Wl L oy
‘or seats resalts of gach it were s by ohservation of each spley T % = o
Comdlition of this result of calibration : ;
1. Rrference Sendind Insnusene 2. Salf-pemorated melse
y i L[ Normal test
I=sirmment Masel ek N, Cert. Na, Dug Date
Wavefioem Generaior 13210 MY4RIITOTE EF-HHF=20 03-Fieh-21 Muemreal Vilue
Wavefiorm (enerator 1511B MYSIMI4T EF-HHIE-20 0a-Feh-21 (dB )
IMA1A MYSEENNOL  EELBP 109063 0d8-Feb-21 4B
13401 MYIEENNT6 EELBP 20040063, 02-Fab-21
3461 MYSIZH 16 EELBF 2010063 22 The mizrophiose of the seund kevel meter wes replaced by eecincal sigml input device.
Programeahle Atisnasion MAT-1070 [T EF-08-30 Frespam:y Wlessured valu
Coadenser Micmophong 4180 20TTHH AA-100T-20 ui-Feb-21 Weighting (B
Wleasuring Amplificr NA-AZKAL TS5 AAI0E-20 (6-Feh-21 A wecight T3
X C - weight il
2. Thi athon, wiih [nimd megurae i ahown aa date and place of calibration for this calibrated item only = =
Lil 1
1 L

he

ceale

L1 Natiomal Instituie of Meirology {Thail

speipment was salibrated by Bused en [EC-51

3 {2013) Sundard for soend level meser (SLM].

1. Absolate sensitivity

wtial system of it maintmised o

1.3 Thailand Instituse of Scientific and Technologiesl Research (TISTR).

3, Acewsiical signal fests of Irequency weightings

Mleter fpee-tield acoustic response o a level of B4 B

Froquensy

Deviaiion from varkus frequency wighting respons: curve (98]
¢ Flnt Cewgight A-weight Aopaos
Limits
125 01 0.2 & 1.5
11 01 L1 [ 1.0
K 1.1 12 540
QF-TSEI-0H-03-051 00 Lﬂﬂﬂ"li‘l&]ﬂ') A3l OF-TEI-H-03-05 1060 Laﬂﬁ"li‘lﬂﬂ')'ﬂﬂ&l
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raITH I PORN SITHIFORN ASSOCIATES CO, LTI
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. @ ACLIIN3E
Job o, 1 VOGIACTI G
Pages  ; Sof§
4. Electricsl sigaal tests of froguency weighrings
Waiphtmg metwork response with relative i | ke
Froquéncy Dievintion from various frequency weighting response curve (A1
(Hxd Flal Coweight Asweight Mc_‘pm
Lisits
& o 0.0 0.1 420
125 0 .0 L] 13
50 on 0.0 oo .5
i an .0 0o +1.3
1000 o0 0 0o 1.0
2000 on 00 0.0 420
4000 L i no +30
Koo O CHT o1 0.1 50
5. Freguency and time welghrings a1 | kilx
5.1 Frequescy weightings ai 1 kiflx
ensmred Dreviated Agcupine
Frequency Value Valoe Limits
Wizighting i dB b (81 (A
A - waight .0 [ =
C - weight 4.0 0.a +021
Flat 40 X +02
43 Time wesghting at | kfz
\.1:‘;:::’;:‘ Deviated Agcepance
Fregueasy Valug Value Limies
(dB ) (48] I dB )
Fast 0 L]
= Slow ] L] CL
= Leg M0 on 0.1 e
.. Laag - teTm stahiliey
SLM Display | SLM Display Deviated Acvepmnce
Py W imitial at fimal Value Limis
"Wrighting LdB ) (5N} (i (R )
A -weight Lo as] 540 0 i 0.3 .
OE-TS12-04-03-031040 [ChGRELS UAIUAU
SITH I PGRN; SITHIPORN ASSOCIATES CO,LTI.
i CALIBRATION LABORATORY
Continuarion of Calibration Certificate
Cert. No. : ACLIINGE
doh M. 1 VORACHGE
Pages  : GalE
T. Lirvel linwarity on the refercsee kevel range
Anticipated M emmared Dhevistied Accepunce
Vg Valug Vialue Limits
{dB ) 4l b (i)
1370 1370 ol
1560 136.0 an
1350 135.0 an
1340 140 an
15350 1330 an
1320 1310 i b 1.1
130 1350 ik +1.1
1290 12500 L 1.1
1240 1240 L
L] L190 L]
1aa 1140 L
104,00 e no
o0 Y] na
S 9.0 0o w10
.0 940 ] 11
5.l 59.0 na 1.1
E40 4.0 0.0 1.1
T 9.0 0o 1.1
T4.0 T4.0 i &1
60 &R0 Lo & L1
641 L] L] =11
5O =50 n w11
| 340 2.8 =il A
290 s (] = .1
440 - “an on & L]
30 189 A1 211
340 340 on =l ||
ang 0 an
2940 RS Ll
2840 75 L a1l
70 0 i £ 1.1
2640 200 (L 1l
150 15 41 + LI
Lan

QFTS L0400 005 1058

SITH I PORN, SITHIFORN ASSOCIATES CO, LTI
CALIBRATION LABORATORY

Continuation of Calibration Certificate

+ ACLIIBIR
I VOBACTO36
1 TS
H. Lavel linearity including the level range conired
At cipated Mdpesured Dieyiated Acceptancs
Rrmge Value Value Vil Limits
AdB b (dn | 148 ) 1d8 ¥
Auo a0 0 04 1.5
0. Tome hurst resgesse
Time Tone burt | Anticipated Mlemured Deviaied Accepiance
duration, Th Cyele Valw Viahse Vihae | IPSV
'Weighting [ ) (B | (&) 1 dB {dB )
025 1 108.0 1075 <1 L3;-50
Pt a B 1174 170 o 103 =25
00 BO0 1340 134.1 0] £1.0
2 E 104.0 1080 [LX0) 1.%:-90
Sk
200 B 1276 1376 [LE] 1.0
015 1 w0 4.9 Al 1.5:-58
SEL 2 B 1080 108.0 (2] 10;-24
2 B 128.0 120 | [ 14
10, Penk C sound level
Member of aycle Acztcipail Measured Devinted Accepiance
is Value Walue, Lepeak Value Limiis
sl mgnal i dB by § dE } (4R (B}
Contimous L3300 133.0 L]
Cae 1364 138.2 402 3.0
Mussber of eyele Artizipaiead Mizasured Devioed Accepiance
in Viakie Walup Value Limits
tast signal (dH ) {dB Y i dB } (_:Ili I_
Confinmus L350 1330 an *
Pasitive half cycle 1354 133.2 -0 10
Megative hall eyele 1354 1352 -1 =20
QFTSI2-08-03-051060 Lng
5 ITH I Px)R M SITHIPORN ASSOCIATES COL LTI,
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. Mo, | ACL2I05E
Jab Na.  VOG4ACDILS
Fages  : Eolf
1L Owerbaad indication
lizasurcd value ( JE | Drervizried Aocepiance
Fasitive Megathn Value
one-half cyele | one-hald cycle (dB} i)
296 06 o =15
12, High level stabillity
SLM Disglay | SLM Display | Devissed Arceplance
Frequency at initisl al Fimml Valug Limits
Waightlng ] (dB b LB (dn)
A - weight 13740 137.0 o0 =3
The reported uncertainty is e o a standard wncenaisty mulliplial by covemge fusor & =2
or amy vahe fillowing cakulationproviding a lavel of condidence of appromimenely %5 %
Emdl o Calilsration Cortificats
e P nanslunluay
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451,1 Siriezharn Rl Zanghumery, Bangplod Banglok 10700 THAILAND.
Tal0-2435-6300 Faw0-2433-1679 e-malbcalcentes@sithiphomaeom hipswwwiithphamocm

C-TTE-TI T
CALIBRATION 1133

Cort, Mo ACLIIDD
Pages 1 dofd

Calibration Certificate

Eguipmeent : SOUND LEVEL METER

Manufacturer : RITIN

Maodel : NL-42/ Mioropkone UC-52 | Preamplifier NH-24

Serial Nou ORI/ 148531 S 01221

1D Me: =

Comdition As Found : aoan

Customer @ UNITED ARALYST AND EMGINEERING CONSULTANT (UAE}
§1 SOI UDOMSUE &1, SUEHUMVIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHARONG DISTRICT, BANGEOE 10260 THAILANT.

Lacation | 2

Amblent Tempersture @ [ 230 =37 LS

Pressure - (] ) kPa

Relative Humidi | 500 = L]

Rewwivied Date 2 |4 JANUIARY 2074

Calibration Date 820 JANUARY 2021

[hate of Issue ; 25 JANUARY 2021
Callbrated by : Mushakomn Pisugpaisan
Approved by ;

Thas cenificae |5 seed @ pocordance with the requirements of ESORTEC | ™25 stamilard, may e be reproduced
hressd 1 Ca

it Lahomory.

anaslualunu

oithier than in full, excepe with e prior writlen approval «

IFTR 2 (0305 L

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
Ak ] CALIBRATTON LAEORATORY

Continuation of Calibration Certificate

Cert. Mo 1 ACLII03S
Jeb Ne.  VOGACHIG
Papes ¢ 2ol&

Cabibration Procedure @ CP-AC-0L

Calibwation Method |
“This exquipment wes calihraned by hased on 1EC-61672-3 (2001 3h Stancdied (e sound level meter (1ML
The SLM had seits o Acotiesl and Elecmioal signal ssis of frequency weighting with Anechoir chamber and Refinence

Stendard Insmumenis,
Far e vesuhts of ench nems were made by observation of each Instruments disphay and whe with SLM s display

Condition of this result of calibration
I Retereace Stnderd Inssments :

Tnscrument Masde] Serial Mo, Cort. Na, D Date:
Waveform Gensnar JATI0A MY &R WTh HF-0009-20 -Feb-2.
‘Wavelirm (Remeratar RERTRECS MY 51302742 EF-0008-20 0)-Febe2l
Digiml Multimeser 133604 MY 51220104 FLBP, 190M163  05-Feh-21
il Multimeser I34614 MY 322007 BP.I00M1&3  2-Feb-2]
Digal Multimesar EEETIEY MYERI20106 {EL.BP. 3010163 06-Feb-21
Programmable Anenuatie MAT-1070 e EF-Da0-20 eFebe21
Cundenser Micsophone a1 0TI AA-1007-20 4-Feh-21
Measering Amplifier NA-SIKAL ] AA-3005-20 iit-Feh-21

2, This result of celiboution wes foend pocumete as shown oo dabe s plac: o calibeatan fof this calibrmed fem onky.

. This cerificenie is imceable o the imematonal srstem el sl

31 | Bespure of Merclogy (Thathndt
3.2 Thidland ktinite of Schentiflo ond Technological Ressarch (TISTR).

QFTS12:04-03-065 L 06 L3N

SITHIFPORN,; SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort, N, : .d.-(.l .“.!U!‘!

dab Na 2 VORATTHIG
Fages @ 3alR

Summary of Measarement Resuls @

QF-TS12404-03-051060

SITHIFORN, SITHIPORN ASSOUIATES CO,LTD.
e CALIERATION LABORATORY

Continuation of Calibration Certificate

Uncertsinty Mazimam-permiteed |
Farameter Pass Fall o uncerisiny of
e measurement {di)

1. Absoline sensitivity 03 NiA
2. Selfgeneraed foi W - 0z HiA
3, Apomstical signal vesis of frequency weigl E

125 Ha v 0 L

19064} Hz o - 0.3 ihe

B00H) Ha B [E] 0.7
4, Ebctricul signal i of Trequescy weightings |

For 10 Hz 4 kil v 03 [T
Par = d kHz o 10kH: W {IN]
Fur = [0 kHz o 20 kF - i
:'-.Iquu'nf v e time weigheings o | kiz v oy
. I:n.lll,' - term sthiliy W i
7, Level linsaril the relirenes bevel ranpe .—’ | 03
8. Level lineerity inctuding the level range v iE]
9. Toae burst respense v m
10, Pesk © soend fevel ¥ 0.l
11. Overkood indicericn B v .l
12. High bevel suhility v [T (]
wnanslunaunau

Curt. Ne. : ACL2IN30
Jab No. : VORACTHIS
Pages t dalH

Besult ol calibeation ;.

1. Absolute semsitivity

Mlewewared

Asteplusce
Value Diviation Lirmit
(4B} (dH ) (dB )
B39 (#0.97) .0 04 +0.3

3. Sell-génerated nokse
2.1 Mormal test

Measured Value
{dB}

148

2.1 The micrephan

althe somnd level meter was repleced by cleemical ssgnal inpet device,

Frequency Mmssurnd value
Weghting ()
A- J\.hll-lll T Al
C = weight 169
Flat G . |

3. Acaustical signal iests of frequency weighilngs

Meter fee-field acoustie response ata level of 34 48
Froquency Dieviaiinn from varius fequency weighting n:;nmecunrl:lls:
{Hzl Acceplance
Flat Coweight A-uright ¥
| Lismins
135 0.1 | il ixl
1000 0.0 I. \IL _IJ-.U 1.0
B 0.5 | 0s 3 540
wnanslunsuny

QF-TS12-04-03-05 1N
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SITHIPQRN SITHIPORN ASSOCIATES CO,LTI,
R CALIERATION LABORATORY

S5ITHIP

Continuation of Calibration Certificate

4. Eleetrical sigaal tests of Trequency weighiisgs
Wieighting merwork response widh relasive o | Kz

Cert, Mo, ¢ ACL2103
Jah Mo, : VOS4ACHIS

Pages ¢ Salf

OQF-TSIIHM-03-05 1050

SITHIFORN) SITHIPORN ASSOCIATES COLTD.

CALIBRATTON LABORATORY

Continuation of Calibracion Certificate

Froquamcy Deviation frem vancus frequency welghting respanse curve (dB)
L Flat Cownight | Arwmight o
Limis
& o0 <Ll 0o 240
124 a0 ol ol £1.5
250 an an 0 1.4
k) o0 ol o £1.5
1 0 i o on wld
20 i ol 0l #1.40
S0} L) al ol =40
RO ol ol ol &30
5. Frogueney and iime weighiings of | KH2
5.1 Frequency weightings at 1 kHz
Measued Devioed Accepuance
Frequency Value Valug Limits
Weghting {dB} s (db)
A - weight ] 0.0 -
L - weight .0 an &2
Flat 4.0 ol w2
3.2 T weighong at 1 KHz
M suewl Dvimted Asoeptance
Frequancy Walue Walue Limits
ey LB | (il | (dnj
Fast 4.0 an &
Slow 4.0 ai =il
Leg [ il k]
6. Lang - ierm siabiliey
- SUS Thiaplty | SLM Displsy | Devissd | Accepaance
Frequency m imitial at fimal Value Limits
Weighting LB | (i ) [dB ) (48 )
A - weight . ., o £0.3,
= . : — sl vy

7. Level lincarity on the reference bevel range

Anticipaiod Muzasuned Dhvissied Aloaptanes
WValue Wik Value i
) 4dB ) (B b [0
1370 1370 o =11
1360 1360 a0 =11
1350 135100 o =11
1340 1341 al =11
1330 (B3N] 1] sl
1320 1320 o0 =1.1

1310 an =11
1200 ol &l
1240 on =11
(2] an =L
1143 X1 =11
10 o =11
141 ol =11
a0 LXs =11
240 i =11
B0 o sl
B40 ol =11
9.0 ik =11
740 Q 1.1
690 an =Ll
640 o =Ll
590 Qb & l.I‘_._.
540 oo =11
404 L) sl
44.0 oo =11
300 ik =11
340 o =11
LR L =01
200 ap =Ll
280 oo =11
270 o 11
2640 an all
150 o L1

F-TS1 2003081 D

Cert, No, ; ACLI

Jabs Mo, VOSACIG
Pages & GofE
Lan

QRN SITHIPORN ASSOCIATES CO,LTD.
- CALIBRATION LABORATORY

Cantinuation of Calibration Certificate

Cert. Na. ¢ ACL2I009

Fob Mo VORACHIAE
Puges ¢ 7ofB
H. Level linearity including the kevel range ceatrol
Anticipaed Masured Drerviated Acepiance
Rampe Vilue Wiada Value Limhs
Cdli b {dB ) 4l b (4B )
| Awio a0 440 o A0
9. T hursl ripoee
Time Tone tarst Mesnnad Devianed Apceplance
duraticn, Th Ccle Valu Valug Walug Limits
Weighiing [ms) [am) (B dB) (dB}
0.25 1 1080 179 41 14;:-4.0
Past 2 & [TEr] 1169 0. o:28
200 B F340 130 an 210
N 2 E 1080 1. L1 3;-1.0
i 0] 12746 127.6 L] =1.0
D25 1 4.0 HEs 42 L5;-50
SEL 2 L3 1080 (] oo 1 M
N 20 B 1284 1280 an +.0
10, Peak  sound level
Numher of eycle Measured Dievimeid Acceptance
in Value Vilue, Lipeik Vilue Lisits
tend sigrml (adld } LdB ) 1B } LB §
Continuous 133.0 [ELT i =
One 1364 1363 .1 30
Kumber of cycle Anticspased Mizasured Devimned Accepmae
in Value Vahe Walue Limens
test signal (i} (d8) 1dB Y [dB 3
Continuoss 131.0 1338 [ -
Positive half cycie 135.4 1351 1 20
MNegative ball cyele 135.4 1351 0.1 120
OF-TEET-04-0-05 1050 Lanaqilluﬂq}lﬂ‘m

SITHIPQRN; SITHIPORN ASSOCIATES CO,LTTY.
e d CALIBRATTON LABORATORY

ate

Continuation of Calibration Certificate

Cart. No. ¢ ACLIIO

Job No. | VORIACDISE
Pages | BofS
10 Owertaad indiestion
Measiired vidi { 4B } Dieviatad Aceeplane:
Fusitive Negative W Limiis
ooe-halfcyele | one-half cvcle 148 § oI5 }
B0 B9 0o ]
12 High level stahility
SLM Display | SLM Displey | Devimed Acoepeancy
Froquency il o finil Valug Limits
Welghing (B y L8] (i) [£51]
A - weight 137,00 L57.0 o .3

The reported] uRcsmningy is hised on @ sundarnd uncersinty multiplied by coversge faotoc k =2

or mmy value following caloulation,providing a lnl of confidence of approximerely %5 %

OF-TELI--03-05 1060

End of Calibration Certilieate

naslunuay
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45145111 Sirinthorn fd Sanghumru, Bangplud Banglok 10700 THAILAND. RECTIS-TE 100
Tel 0-2455-G300  Fa(-2433-1679 e-maibcal-center@ithiphomecem Rig vl highamucom CAUBRATIN AL

SITHIPORN, SITITIFORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cemt, Na. : ACLEIIMD
Pages ¢ 1S

Calibration Certificate

Equipnsent : SOLUND LEVEL METER

Manufacturer : RO

Maalel @ ML~ Micropaone UC-51 | Preamplifier NH-24
Serinl No.: DOTOAGED | 1 BT2S6, 01233

1D Mo =

Candition As Found :

[ v ]

Customser : UNITED ANALYST AND ENGIMEERIMG CONSULTANT (UAE]
81 S0H UDOMSUE 41, SUKHUMYIT ROAD, BANGCHAK SUB-THSTRICT,
FHRAEHANCMG DISTRICT, BANGEOK 10260 THAILAND:
Lucution :
Ambient Temperature : 1230 =1) w
Fressure : [IM3 £33 kPu
Reebative Humddicy 2 | 300 =20 ) L
Received Dute © |4 JANUARY 2021
Calibration Date ; 1820 JANUARY 2021
Ihate of Issug | 25 JANUARY 2021
Calibrated by : Nathakom Pleuspalsan
Approved by : .

This certificate is issned in ocoordance wieth the requiremenss of ISCVTEC | 7025 standand, may not be reproduced
wther thum in Fall, excepe with the prinr weittis approval of e head of Calibeation Labsratory.

onasluatunu
QF-TSI2-04-03-051 060

SITHIPORN; SITINMORN ASSOCIATES CO,LTD.
o T CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cort, Mo, ACLIHMG
dnh Fa. : VORACEIE
Pages ¢ 1of#

Calibration Precedure : CP-AC-01

Calibration Method :

Thi= equipmant was calibrated by basod on [BC-61672-3 (201 3) Sandard for sound level meter (SLbY

Thae SLAM had s2s15 10 Accusticsl aed Elsomesl sigral sesis of frequency welghnag with Asschaie chamber and Refiencnce
Stendesd listfuiments.

For te=ss resulis of ench ilems wore made by observation of each Instmiments displry and also with SLM's display.

Candithan of this result of calibration ;
|. Rafiormes Standard Instrumams

Instrument Model Seriad Mo, Ceri. Na, ue Date
Wavefnm Cassribir 3LTL0A Y01 TOT EF-008-201 03-Feb-21
Wavedomm Ceseror LR MY I2B0ITAZ EF-0HIE-20 03-Febr21
Digiiad Multimeter M6LA MYSIZBONM  EELBF 199018 0S-Fe-2l
Drigitad Multimeter FHGLA MY A2 EELBP. 2000165 02-Feb-21
Thiggited Multimeter IMELA MYSIZN0LIG  FELBP 2010163 06-Feb2l
Programmahile Altesusse MAT-1070 U EF-0010-20 4-Febr]
Condenser Micropheoae 4180 20TTHN AA-1D0T-20 04-Febr21
Measuring Amplifier LES L] 3560495 AA-I00E20 Ui-Fei-21

1. This

3, This certificaie i traceable o thy imtermational system of unit maned i

=ult of qlibration was fomd accuraic s shown on date and plece of calibn

jom for this calibraied itess only.

1| Natonsl Instinse of Metrelogy { Thallandh
1.3 Thasland Institate of Scieriflc and Technologicel Reszanch (TISTR].

naslunIuay

OF-TS121-04-03-05 1060

Coert. Mo, ; ACLINMO
Jeb Mo, VOELACHIERR

Fages : doflE
Summary of Measurement Result
Uneeriaingy el animum-pe rmitted
Parameter Pass Fall uscertalmty of
g measurcment (dB)
1. Afsolite sessirvity v - [k] NiA
2 Selfpemoraied noise [ - 02 NiA
3. Acoustical signal ieses of frequeacy welghings
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Erguipment : SOUND LEVEL METER

Manufacturer ; RN

Munlel : ML Microphome UC-51 7 Prewmplifier MH-24
Serial No,: W00 EL ¢ IET202 / 01 Red

Condition As Found :

LEAE H]

5 118

Custuomer © UNITED ANALYST AND ENGINEERING COMSULTANT (UAE)
B SOHUDOMSUE 21, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHAMNONG DISTRICT, BANGEGK 10260 THATLAMD.

Laocation 3 v

Ambient Temperadure © | 230 %3} k=

Pressare ; { M3k ) kfa

Helative Humidity = {500 =300 %

Received Date
Calibration Date :
Date of lsswe :

14 JAMNUARY 1021
18-20 JANUARY 021
I5 JAMUARY M21

Calitsrsted by ; Bathakom Pisutpaisan

Approved by @

This certificate i issued in acceedanse with e requi

o ol ISCVTED | TO23 standhand, may mat b reprodicel
other fhan in full, except with the prior wnten appeoval of dhe bead of Culiteaion Laboramry,
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Calibration Procedure : CP-AC-01

Calilsration Method :

This equpiment was calfbealod by basad on [EC-51672-3 (2013) Standard for somnd leved meter (SLM.

The SLM had fesis o Agoustical and Elecirical signal tess of frequescy weighting with Anecholc chamiver and Referesce
Smedard Insiraments.

Fuer beats rizaalts of each ibeme ware made by observation of each [nsiraments display and also with SLM's display.

Cenditinm of this result of ealibration :

. Refererace: Staralsed Ingtnamenits ©

Instrumant Masdel Sarial Mo, Cert. Mo, LU
Wvefans Generator 132104 MY SE AT EF-0009:211 03Feb-11
Wavefom Generator asne MY 30242 EF-D008-200 03-Feb-21
[vigital Multimser 18614 MYEII20104 EELBP. 1990161 05-Feb-21
Drgital MulGmeser J3860A MY 51220076 EEL.BP. 20m |61 02-Feh-21
Digieal Mulcseser J3861A MY 3220100 EEL.RP, 1A &3 06-Feh-21
Programmable Anenustor MAT-1070 s EF-0010-20 0a-Feh-21
Conderser Microphone a140 A AA-1007-20 Da-Feh-21
Messuring Amplifier MAAIRAL HIHMAS AAIG05-20 D6-Feb-21

L. This resale librtion was. ol sccurate as shown, on dase and place of calibration for this calibeated item coly.

3. This cerificale & traceable b the inlematioml syskem mamtined at
3.1 Natiomal Institute of Merobogy (Thailasd).

3.2 Thailand Insiituie of Scieniific and Technedogical Research [TISTRL

naslunluay

TS 2003051060

Cort. Mo = ACL2ID4N
dub Mo, @ VOBRLAC AN
Fages  : doffH

1. Ahsolute sensitivity

| Reftrence Mieasured Avteplanee
Acoustic Signal WVl Diviation Limit
(dB) (da (dE ) (dn)
i 03,9 (9397) % an 3

L. Bell-generated moise
2.1 Mormal test

Measared Ve
(i)

14.6
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IRATVATINE IRETRAMENT CALIBLATKIN LAR

INSOIVATIVE RS TRUMERT CALIBEA T8 LA R A TTVH TR TE HEA0 EEFI0R

L}
INSEVATIVE INSTRISIENT £ 1. LTS MEAT IHTICT me 1100 SHK 11, 500 ELPSTIARIHES || TAMMIN RANG KAFD
AN RAK 10, S TR K TR LA BN AL e AMTRRTH R P E AR T FRAKAN PRV ISCT (8583 THAILANT
] L

AR B L SAMLIT FLARLAS FOYVIRC T H T ARD S| AN 031 BT D

TEL e 31 |- | PR w38 e Tk

Ceriificate of Calibration
Certificate of Callration ——
Coalommnr Contifaate Na o 10 TPM-303
Cuttuin Cartificats Ma ; 71-TPM-176
Haine { WITED AMAL YT AND EFGINEERING Tequest N | Reg-1009-1395 Namr LNETED AMALYST AMD ENCGINE ERING CONSLLTANT COLLTIH Rgyeat N3 2 Rt 2001-1409
\OCKSTILTANT COLLTD. Faas 1 Aekdresa 81 Sod Likormach &1, Suikfnans B R, Bargrhai. Frakisesg. Fagu: 12
Address. 1Y S Lo &1, Sykburrs oo, Bangehak, Praicamng, Basghsl (006
Mgt 10061
Alai L e gt atien Dedain
Uit Under Callfiration Buialls Cablwanes Panaesr  Tengsmms
Cilleos Pearer | oot merumers Rars Therral Brvvirennesi Mok Hunge Calibraion : 30T
Slamafacterer + TRIQUEST Rmge Calirwtion :  HAC he sl Marndfaciany al KD
o | 1 g TypealSewer - HTT Maded TR a4
Sorial Marber L TETOSELS Served Diadwees (ran) | 45 St Mawbar TPRA W LIt
Resziman : AT Calbeaiion Posion (el 615 s Ued
T Mar e Iarument San ;L
bratcn Kasirenmmne s et
Caliltvratien Erriremmend arl Beisil e
Tergeerature : B AIRIAC ESAGKH 15 HRH
Hurckiy B LT ERTET] P
Teveired T = 14 Sapemmber 2071 i e

Calirmed Dtz = 20 Sepnermber BT
Calibemion Peocodene - in-fouss et CP-TPM AN by ¢ orapansas wak St Themsansne.

Wbt mathed CP-TPMA1 by Craparises with Sinded Themuarar.

Tigial Therrmancicr with Semos. Mandictoner: GINCAC MO0, Moded - G RTE 00, S54: 13990077, 101 AR-TPA
Which-wm colforaiod ve 10 March 1001, Cabibetion Comifione e | QRIT-ETI

Refreace Srandard  °  Digaaatl Thermsorsces with Semor, saspfscnrer: CEMURVCTC0, Skl (10 BTN 00, 55:
1300087, 113 AR TEM Which v cxiboried on 58 3021, Calibrasion Cerii ficaie Mo, - (02140719
ANty This Cerhliake i raeabde b G Und threagh Dhialicy Rebers Cow Lid. WSC-OMEE Acoomital ki Fo. Ul (ratias (081
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BHOVATIVE BETEUMENT CALITRATHRN LAH

SN TIVE [NETRIMENT {71, LTEL I

HTRE

TN DN |3, 01 SR TIRAKIN 1] TANSMIA B ST AR

AMPHICE BASG PHLISAMT PRAKAK PRCVIRCE |50 THAILAND: e

THL: 468001 bis 35061 FARK: b2 010

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Certificate of Calibration

534/4 PATTANAKARN ROAD SOT 18, SUANLU. IANLUANG BANGKOK 10250

Custmes Coriiiienis 2w 33-TPRENM TEL. 0-2717-3000 FAX. 0-2719-3484
Warse LINITED AMALYST AND ENGINEERING CONSULTANT Regueil Nes Reg 20011
Adklben K1 Sk Uikorrssak 41, Sukhumred Read, Hangehak, Prokaroy IFage: 112
Cert.No.: 21TW170
ke 101060
argh Page. 10f 2
T R— Certificate of Testing
Falivaize Faramcr [
: Equipment : DO Meter
Iesnament Nimw Therrasd Py mmers Moruer Karge Callnion © 1
R w TypeulGomer 1 ATD Manufacturer : YSI
Saad g Bomacilmmie & 41 Model : Pro 20i
Serral b TPSIHEM bt Pesition (o) - 67,5 Serial No. : 18K104053
Nemshsion e |nirerecnt Seatas - Laod ID No. : UAE EFM.066/2562 (ENV.DO.01/62)
T Harabar .
i Received Date : 04 August 2021
Cabhration Eevirsnoent sad Dol Test Date : 18 August 2021
AN+ )
e st Reference : 2108-0109WSC-1
Hamiday n saml 13 %aal y
S ey Submitted by : United Analyst and Enginaering Consultant Co. Ltd
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Clivrased Dt 0 Meaverder 31 Phrakhanong, Bangkok 10260
Callkunon Proceckes R - TP IHON by Cormpationn with Stundond Tharrasssoic Laboratory Condition : Temperalure (2515 )°C
[ ——— Digital Thermeesctes wilh Sevsor, Mansfamuner: GG 10, kel CFTLL IWTT100, 58 12000077, 1T AR- Humidity (50 £ 20) %
Test Procedure : In - house methed = CP-CHS

TPAA Wich was cadbrated on A0 Marck 2028, Calissrson Cerifioms No - QRI-719 !
by Comparison Technique with Azide Modification Method

Traccalsdity Ttz Certificate s raceabiler o 1 Dnin fowagh Qualiy Rebom o, Lad, RSCORSE Aooed tion Mo Tested by : Walalak Sirithean
Callbratin (U2

- Approved by :

Approved Signatory
The sepafial sfcensly |5 hased on aandad encersnty swabi plicd by the Coverage Faoer k=0, providig @ level of sonfdonce approosmasdy /
(/) Malee Butkruea
() Saithip Meangmai

() Warakom Lerngagtrakul

(1L

Anpeend |
My Pacit Mathasvom
Caliasstion Engncer Supenstiod
Lsbest Dot | 11 Bavambor 121

Issue Date : 23 August 2021

e e SODATIIRIURN wnanshimaaa

b TP s 81 s

INMOVATIVE IS5 THUMENT CALIBRATION LAR

MR TIVE IRETRLSAENT (0. LT, S

WRCE

T TR 1% SEH SUNTINA RSN 1) AN BASL KA

# ThTLAKE

KA

Cert.No.: 21TW170
Page.: 2 of 2

s W ey, [re— [t Result Dissolved Oxygen Meter Adjustment With Air 100 %

ETa— Jru—— e - peia:

ALH Dissolved Oxygen Probe No.: 18K100663
2 n 1 ™
1 B 1] am Titration Method DO Meter
Standard Deviation
K -8 i {Azide Mcdification Method) Reading
o o s - inki (mg/L) (mg/L) (mg/L)
T Wi - ank
as o i i ild 8.26 8.26 0.0055
ErT) ) -1 abk
L il -1 an
e Bl . e This report was certified only for the instrument we tested It is allowable to use for study
i 21 -1 i the system efficiency, The environmental impact centrol and present to arganization it may concerned
o ni 1 an Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
%00 111 6 e cther in full,without written appreval of the laboratory
oy
a1 il [ 11
anm ani a 114
-o00o-

sms =i Al
i sl an

PE
i [
i al nit
s sl al il
e sl al [
ol st Carriicans
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(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICE

5344 PATTANAKARN ROAD SO1 I¥, SUANLUANG, SUANLUANG BANGKOK 10250

Cert. No.: 21TM1443

Page.: 10f 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manutfacturer : Ysi
Model : Pro 20i
Serial No. = 18K104053
1D No. © UAE.EFM.066/2562 (ENV.DO.01/62)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : TPA On Site Calibration Laboratory
Received Order : 4 August 2021

Calibrated Date 20 August 2021

Ambient Temperature : (26%10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (2201 22) v

Calibrated by : Khit Ruttanaprapachai

Approved by :
Approved Signatory

() Pornthippa Tameyakul

(/) Malee Bulkruea

() Suwit Imjai

Issue Date : 25 August 2021

The Uncertainties are for a confidence probability of approximately 95%

ther than in full, except with the prior written

laﬂﬂ'ﬁhjfﬂﬁdwu

Equipment : DO Meter with Sensor Cert. No.: 21TM1443
Condition As-Received :  Used Item Page.: 2 of 2
Reference 2108-0109WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 accaerding to comparison with
Industrial Platinum Resistance Thermemeter ( IPRT ) into Temperature Bath
The temperature scale used was based on ITS-90
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermemeter 1502A A52847 2011246 14 Oct 2021

2. This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit

NSC-TISI IS 7025
TEL.02717-300027 FAX.0-2719-9484 CALIBRATION 0008

Result of Calibration :- (*) Without Acjustment

Function . Temperature measurement

This instrument was connected with temperature sensor, S/N.. 18K100663

Callbr.ahon Immersion Standard uuct Evor Uncertaln Coverage

Point Depth Temperature Reading Uncertainty. Factor
(c) (mm) (c) (c) (C) (+C) L]
25.0 100 25006 24.9 -0.106 0.16 2.00
30.0 100 30.004 29.9 -0.104 0.16 2.00
35.0 100 35.006 349 -0.106 0.16 2.00

A
TECHROLOGY PROMOTION ASSOCLATION (THAILAND- JAFAN) m
i ; i

SAC T TRINE
caumasrEm mm

CartNo.:  21CHEZE

Page.: 1ald

Certificate of Calibration

Equipmant : PH Meer

Manufacturar Huvioay

Model LA PHITOD

Sevial Ha, ; HASADDET

1D Ha. : UAE EFM DOSRSE(EFM pH 0563)

Condition As-Receved: Usad Item

Recehied Dats | 19 Al 2021

Caliration Date © 21 Apnl 2021

Rference = FI04-IABIWECE

Submitied by - United Anafyst and Engineerning Consubiant Co Lid.

3 Boi Uidomsuk 41, Sukhumt Aoad, Bangchak,
Preakhanceg, Baegkol 10260

Ambient Tempemture : [28 & 25 "G
Relative Humidiy © [50 + 15} %
Calibration Proceduns @ 161 - Fsiinad  frottisd

- CPCHS by drect messummend with standand
woliage calitvaion and drect mensurement with
coftifed reference malenal (CRM|

- CP-CHB by somparmon with slandand

Calbrabed by Rk Langaginakul

Approved by

1) Mslon Busruan
§ ySaimip Msangmal
{ 'Warakorn Lemgagrakul

Enaue Dabe :

The Lincertalniies are For o conflide

wnenslumun

A 0027516

CertWo.! HCHS2E

Page: 2afd
Condition of this calibration resul
1. Refersrca Standand instrumant
Inatrament Serial Mo. 1D Ko Cert. Mo. Dus Date

1} Documan| Process Cafbralor 1385002 1 30RGIE 20E4273 24 Nov 2021

2] Ref. Standard Thermomaer 2182080 130RCO44 2001383 18 Mov 2021

This cantfication is racsabie 1 tha InkeneSonal Syatam of Unil mintsced at-

- Tracaabie b Natonsl Institvie of Metralogy (Thaiand), KT

2 Cortfiod Rotorence Malwisls | This sassunsemant nsuls ans eciabs 10 5 thiough CPA chem (32,

ANSRAS0 National Accrodiiation Board, Accredfed No. AR 1833

Bufier Solution Manufaciurer Lot Mo, Exp. date
pH 4 008 CPA cham e 06 Sap J0zz
pH 0888 CPA chem rEEzmg 19 Dec 2021
aH 10,012 CFA tham TEEIRT 19 D 2021

3. Tris corifcain b wald ol bo fe Gam caliteaied on dets and place of calbmilion
Callbration Resuits

Funetics ; mé Maasursmant
Periorming standard curse by Fluke at pH [4,7)7,10)

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, provicing a level of confidence of approximately 95 %

-o0o-

lﬂﬂﬂ"lﬂﬂ.ﬁm@ds

Hominal | Standard Unceriainty of Coverage
Unit Under Valug Woltage | Aciual Reading Measuremant factar
CalBratian Ingut {2V} x
pH 1 mv BH
FH Walar Y] 1TT AR A A0 0,058 200
Sk - HAGMCOST F.00 0.00 0.0 7.02 058 200
700 0o [ 702 0,058 200
10,00 AT74n | aTT4 A (058 200

wonaslum

a 1052055
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CastMo.: 21CHS528

Page.:.  Jof3
Callbration Results
Funeties - pH Meas et
Pardarming thres buffurs standard curvi by uaing buller naminal pH (4,757,181
{Linit Lindar Standard pH Ariual pH | Asiual e | Uncertaingy of | Cowerage
Gallbration Euffer Schution Aeading Reading | pH measuremend | Eactor
(L] i) .3
pH Elecirode 4008 4.0 1544 A0S 2.08
S/N,; aREMDT 35 B985 7.0 -18.4 a0 2.00
B985 ER] T8 pleescy 20
.02 A0ai ) ama 2.00
“.Iﬂuﬂ!:'rﬂl“ﬂl‘-.llﬂ Measurament
1°) Without sdustmist
This sl I was witn T Probe;
- Maodel ; 8652
= Berial No. : BHEMDN 35
Dimanaicn of proks;
= Langth - a0 mm.
- Diamialar . 15 i
- immsersion Depth - a0 mm.
Calibration Standard uuce B Uncertainty of | Coverage
Poing Tampsaealun RAsading MBRSUrSTMENL factar
i"c} 1ch {c} (K] (PR3] ¥
26.0 26.001 260 <0001 026 2m
W0 30.008 W Rk oI 200
364 35.0m 350 <0031 020 20

Famark : - UUIC* = Uit Linder Calibration

Tha reponed uncertainty of measursment was bassd on a siancand uncerainty multiplied by a coverags
Tactor k, geawiding A hvel of confidence of approsmalaly 95 5%

~olig-
onanslun
a 1052054
THD GO 1 -4~ Agilent Technalogiss
Pr ©l - Btandurd

J

Agilemi Prevertive Maintenaees provides fsctory recommendad servbos for your analytesl systems to
aaware relinble operation and the socuracy of your ressdts. Dediversd by highly-trained snd eorcified
Aervice engineers using gonuaine Agilent pus wnd supplies, Agilent Preventive Maintensnee provides
everything you need to redace anplosned dowistime abd keep your systems opeesting ol their peak.
Far mure infurmation about Aglkent Techmologies GC Support please visic aar web site using the
Fullerwing URL:

bt o elliond. et vn-us/ prodiects) gl c-svstesns TN g Saug g

Customer Informatinn

*  Customers should provide sll necessary operting supplies wpen requet of the engineer.

- A pr shasalid Tne i the engineer while parforming the preventve
mainierance procedures.

* Ay parts, ot included in the Parts Lists section of this document, sre nol part of the recommendad
Preventive Matntenance service, nor are they included in the price of this servee,

= Il'a system reguires the =0 of mdditional or apecial procedares and/or parts for the {BStrimmL
servies, then thise masl be ordered separately snd changed as & repair, which may incir sdditional
cnals

Service Engineer's Responsibilities

®  Omly eomplete sections that relate t the system oF moduls being serdiced.

& Cogphets ampiy fiedds vith tee relevant information.

+  Uneplete the relovan checkboxes i the cheeklist using s X" or thiel mark *+* i the chockbox
= Complete Not Applicable chieh bontes to indicate services not delivored, 29 needed,

= Complets thi: PA Service in the order of the tasks listed,

*  Complete the Service Hoview soction logether with the eustamar,

Additional Instruction Notes

®  Chedk for any astive service notes for this unit 17 thers sreany applicable “Balety” ar Molification
Becommandid” Bervice notes, plan to |splement the changes on this untt before doing sy
quslificatinn service

*  [honot implement firmwiss updates, unless you get appeoval from the customer ond wre s dhat
they are compatible with the instrument control software.

Inesed: 6-5ep-0015, Revision: A00,18 Capyright & 2018 Agilent Tochnulogies
Tnge 1 26 7

@nasluauay

TR GO -]
Preventive Mai Checllise -

System Information

Guidance
O Check this beo i s insbrement configuration mpert is aitached imstead of compleiing ibe table.

Instrument system name s 10 e Tok . e el I oR
Instrument system site and location. | (/1E TorungnT vonr N g
List #Fiem oiinponest prodoct numbers List the seriad mmibers of cack enmpunent
L GHuwb YO swe| |
 (Génid T | Ao tE
= sagila S epigzeo g
4 4.
I 5
[ i
T 7.
& 5
@ a ]
I T 1
Preparation

O Disruss any speeific Bsoes with the customer prior o starting.

6 Review the sstrument logbook.

d fee ipstriimend control settings before starting the procedure.

@ Perform general inspecting of system for cleanliness

@ Check for praper installation of safety-related parts, assemblies, sensors ¢4,

6 Check for required firmware npdate and verify with enstomers H they woald Hice it installsd,

A Before stasting the following procedures, record the Dretector Signal (aiputfs) in the resubts able. I
the G i twrmed OFF or in & servies mode, comparirg the detectar otipits before and after the
umumLmle.

Basued: B-Sep-2018, Revision: A01.12 Copyright © 2018 Agent Techmologies
Puge 2 of ¥

wnaslumuan

TESD GC
Prevontive M. Chacklist -

Clean and Inspect GC

W Usplag power cord from the power seanee
@' Opan B eovers and vacuumrmove ney dust/debris. Pay particular nttention o eocding Fxns
i Tnspect internal conpseetors far proper comtaet and plscement
Reconnect Powar to the GC. Power the GO o anid verity the powar an self-best passed.
@ Verity wnn motur apins freely and furns on with the oven duse ssed: off whes the door is opened
@ Verify uperation of ull nthes fss - the inket and EPG cooling fans,
o Verify oven intake/outlet fap 15 operating by witdle heating and cooling the oven

Inlet o

& For the inbers installed, perform inlet maintonan ce as defined (5 the TR0 marmal - “Maintaining.
Taur G0 - for the inlet{=) installil,

& Replace the =plit vent irap cartridge filter om wnits with these inlets: SpditSplitless Capdllary (5513,
Mutt-Mexdn Inlet, (MM, Programensd Tesmperature Yaposizer (FTV), Volatiles Inrertse: VT

" IF the et sywizmm b5 used in. Split Mode with vigoons samples, inspeet and tean the st vent mbe
an the infet ared fush or replace thi tabing between the indet aml the plit vent T

& I the: OC includes 2 Flame Sosiztion Detector (FIE, seplace the jet. 1 the lgnitor shows amy buildup
of sampile or corvasion, Tepkaos: the ignitor, Examinn the FID eollector and casthe ssseblies for
comlaminmiion = dlean as mrcessary.

Zero Sensors and Legl test
@ Zero abl R sensors per dbe procedure in the TAMG “Advasneed User Guide®.

" Portuew inlet pressure decay test{s) s defined in the TR0 “Trombleshooting Masual”
10 the PM is dene in prepasstion for an Operational Qualification, then the presins decsy iest
defimed within that proweol can be sed for the PS

@ Becord If test passed o Cailed in the resulia tible,
Main

O Section NOT applicalie

o Check all cabling and confignrasson settings betwisn G0, iy, and injecors
Viewam or remsoved any dust, especslly arcund fams,

o, Check operatson of al fans

O Checke syrings for smooth planger speration,

& Chusck fior smoath operation of the needle support - cean if recnssary

G Check fur enrrect operation of syringe valime settings.

[ st f-Bep-2H18. Revision: A01.12 Gopyright € 2015 At Mnnlupu_J__J
Pigiee % of 7

wnaslumuan
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THI G

Restore Instrument

" Restors the parsal speraling conditions o customes method using the Keybasnd or Data System,
o TPurge the system with carrier flow for 15 minites
W Bake 0wt the system, then restore the normal operating conditions
@ After equilibration, check and veesrd the post PM detector signal ostput vaboes.
Resubts shaubd be similar or lower than the detectar outpuis tecorded prior w FM
D’Nmm:dmﬂdmum-hnmmmmﬂwm:wh“ﬂumu
applicshle. This will act ns & fnal checkoat of hoth the ALS and the GO

Ginddance

Ir the PM Bervies B performed prior to a qualification service, then wa the qualification procedare as o
udde For final Enetrdment ==t up nod checkout

Ieemedl: B-Gep-20118, Reviston: A.00.12 Cogright © 2018
Pagedof T

el

@nasluauay

7880 GC i Agllent Technologies
FPreventive Madntenance Chechlist - Standard 1

Service Review

9 Astach available repors; pristoats of all tests te this documentation
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Al oertified anrvioe engineers using genubne Agiderit ports and sapplies, Agilent Prevaitise
Mainteranis provides everything you seod to rduce anplanned downtime and keap For ayabesa
ofwiraling at their peak.

Misge: While nos-currem production AA instrument end o accsisony madils ang not covered specifically in s
document i com be used as o basie relewms, g

Far more information sbout Agilent Techmodogie s sérvices pleass visit our web skie using the Fallowing
URL ¥ n n.

Customer Information

*  Customers showld pravide all secessary operating supplies upon requast of e engineer,

A custamer fepresestative should be mvailshle i the ssgineer while performing the

prevestive malilersnce procedures.

*  Any uﬁda-mlmdudcdinﬂw Paris Lista seetion of this docament, are not part of the
ey Anrvice, por are they incloded in the price of tis
BETVICE,

* I asystem requires the use of additional or special procedures oo parts foe the
ImsErumesit SeTvicn, then thiss must be ordered separutely and charged as 3 repoir, which
mey e additsonal costs.

Sen'lue Engineer's Responsibilities

Condirem the ability of the imstrument to dellver cortinied safe aparation as established vin
the Agilent A saf aperation fow chart, (Refer direedy to the AA 557240,/ 280
Freventive Makncensnce Seogn of Work to make this decision )
‘Dnky completi) printant. pages that relate to the system or module being sorvicsd,
«  Complete vy fields with the refevant inforssation
Complate the relevant checkboxes bn the checklisc using & X" or tick mark *+~ in the
chwckibon, Add hand written “addizlons] details” il regired.
*  Complete Mot Applicable chock bowes in bylieats services not deliversd, os nesdad
Coanplete the P Ssrvice in the arder of the taaks listed.
Comnplet: the Service Review secthon together with the amtamer

Copyright © 2000 A gt Tt e o giacs
oprigh o ez
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Agilent Technologies

35 240 280 Series Atamic Adsorptlon Spectroscopr ;
System Preventive Maintenance Checklise - Stambard

Instrumsent Systes N, 1T

vl

Gubdnmee:
& Check box if instrumant configuration report b attacked instesd of completing the tnhlo sben

r & Operal

rlormance ch

& Agilent. A sale aperation flow chart (s pecions (1o determine if the FM ean b perfarmad).

RATE: IThy following the Aow chart U issirement bs deessed o be snssf for comtinsed use
ou MUST MOT costipme FM work. Inform the costomer immediately of the Agibont
recomerendation that use of the Istramest bi discontinued.

& Heview the atrement Inghoak.

@ Save ratran bl settings before stantlog the procedurns,

W Creck fow required firmwars apdates an willy cuastomens if they wouh 15k

Q For HF applicsion systemss, If standand asmpbe introduction syste
b imestald it

cuss ay specilic lssues with U customer prior to starting.

Jioe BV b0 performs a Full elength Sean for Cu BOL - A Soud st _1"

& Perform a Bosie Cu ABS bt - “As found test_2°

& Print the Detalls pge o screen coptures of the test results ard stsach to the end of this ehecklise

A inatalled.
ailled, nsk the

WRE ¥

right @ I 18 Agilent Technosogs:s
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Agilen Technalogies

-
5 2400 280 Serbes Atomie Adsorpton Spectroscopy 1 ! 55 240 280 Beries Atomic Adsorplion Speciroscopy
Syuiem Preventive Checklist - J System Proventive Maintenanee Checklist - Standard |
!
FLAME SYSTEM section FURNACE SYSTEM section
{EEMIIND'IAWIIHH& O Sectlon NOT Applicable
Electronic components E ks
O Review and confirm instrament confimerstion dats in SVD B Review und confirm isstrunsnt configuration data in 5YD
O Conlkrm pownr supply wiltiges using Ue SV Peawer Sapply dingmostic. g Confirm powee supply voltages using the SVE Power Supply dingnostle,
I For Dauad Beas instruments - Canfirm RBC frequency asing the SV0 RBC freqmency diagmostic.
Mechanieal components
Mechanical components
&' Bus VD tests to exercise motor dewves over the full rnge of their trvel
O Check the btmerad.nubrrmmmliwrnmnptebeum free muu&mr_l{mhumrmmr o Mopnechromator drive
sl Bubrication, vae Molykote 321 or «d Frense. BT 8lit drive
O Run S¥D wwets o exereise a1l motor drives over the Fall range of their travel: W Lasp sutlilinr
O Mesochromarar deive
O St drive
O Lamp selecior Optic eomponents
0 ABRA

& Check that exterval optical surfaces are clem - Cles
m° Use SV and perform Monoe Wavelength Correciion.

Dpties companents I:.I Uise SVD and perdo 'nslll{‘uhlruhnn

Chack that éarernal oplical surfasoss ane clean - Clean or replace as required.

Ui SV asd perfarm Mino Wavebsnglh Correctinn,

U BV apd perform Sl Callbraggon

Use SV and perform Grating Squareness Diagnostic.

Use EVD apd perform Zere Ovder Ofser Mene Correction.

Use VD and perform Wavelengeh Repeatabilicy.

Prusically inspect selected HC lamps (custosser i supply per their choime ) and mmssurn the

ipibsec g P

“nuuluth |t..,.oum|.uu,.
wedectad HT fowstomer o supply per thelr cholee) and measure the
L. Advise customier IF lamps are shawing emission degradation due o age

0O gggoooo

& Guin for ench lamp. Advise customer if lamps ore showing emésssan degradarion dus L ags. & Inspect the GTA workliead gas hoses and oo o Dol
Checis that the signal energy of the (2 and 1C lamps track properly. Advise customer if thelr D2 g, :;,rr“'""":" r‘T"U*_IMh i R e
Tome L ot i o s e o thr b syt i e nevect operation and coo a
" Lo oy f i, e g bewnl - this inchudes any tempe re and pressure settings phus. filter cdeaning (air fiow and
waer)

O Irspect the barser isteriock Hase te ensure thet the interlock pin is sscure and correct for the
burser . =t |
3 Clean the burner sdot with a clean white card, @ Check a wan the workhesd |
@ Check the uniformity of the slot width, @ Check sadety itk W'Ml"'l
2 Clean ibe burner if required.
‘
[quiﬂ:ﬁlduu-mlﬁ Firvisace: A0F X ;‘ﬁ‘;\wtﬁmlﬂ Agilers Teckaologles o] et B-Jun-2006  Reviion: .0 ) 2006 Agiben Technengle |
e
S— % =
enm3lauaugu 1M lNALgY
Apilent Technologies + Agilent Technologies
B5 240 280 Series Atomic Adsorption Spectroscopy A0 240 280 Series Atoanic Adsorption Spectroscopy
Hysem Fr # Gl - Brandard J System Proventive Maintenance Checklist - Standard [~ o
O Change the barner e-ring.
QA Clean e netulizer, apray chamber ard ligaid tap.
3 Change all o-rngs &l sisals in e ekmlizer, nebulizer block and spray chamber. & pitisnizs e instrament ready to perform Cu seositivity st
T Checks that the pressure reliel bang relesss readily, Bun the sensitivity test. for & 25 ppb copper sampde nnd record the sesalts i v eslts bable,
& Change corings om the fuel aed oxblant delivery Birts
2 Leawe the liguid trap EMPTY and verily the flame will st gaite bn this siase.
0 Refll lquid trag and check that everfill drains freefy into e draln'wasin tabe
O Check the drain/waste tube far good drnlbnege. It should not R tght beeds, kinks or keaps O Sectinn NOT Applicalbds
aned the kower eod must be above the Hgukd level in the wasts vessal, @ Chieck conditien of t PAD capillary - replace i necessary
W Check cond itioa snd aperatbon of PSD syringe - ensure It docs not have air locks and bubbles,
@ Change PAD ringe bostke o-ring
i ok Otk and clesn the rirse vesel,
B Chack the drain tubs for good drainage. It should not hove tght benis, Kinks or bops and the
Ii/l.nvmm-eud sk be sbove the liquid level in the waste vessel
O Check and clean the Igniter clectrode Ensum that the waeste weasel is suitahle for wse with the Poredcs systam,
O Pressure test for kals
0 Leak pest gnsbox intermol oomponents ol et
0 Check safety inberlock status and operation using the SVD interloek monitoring dingnestie,

Ea-tamdup serens aeoaring the habs, presser arms and pump rotors,

Adjust eseh reller s that it rotstes freely.

Wipe clean the pamp roter rallers &nd purp bands with a doy clean cloth.

Ensure thai the presser mrms and the sarfaces near the pump are free from dint and spills.
Bemove the pump module rear covir ani chick far the incursion. of liguids and any sians of
OorTREOn.

Ree-Lirque the pats that {asten the motor mownting plages i the sk,

Chec elips secaring the diluents holder and replace 1 e sy

Digcogimict, clian T-piece, and reassemble the tublng asing the fellowing steps.

BEemove the T-pieos by disconmecting the pump tukes, the pam baeds asd all otbse bing
Flace the Toplece in an alteasosic Bath containing strang detergent 1-5% Decon 30 or similar,
Tor approximately §-10 minates.

Wash the T-piece under & tap with & steong ow of walés

Rings with distilled waber through all of the infets in the severse direction L nermal
sumpde fow.

Renssemible

Analytical performance for Flame systems

Tgmite o Rame.

Chisclt that you G adjust the nebulizer aptake rate from 4 to G5 mL per minte.

Optlmizn the instrament. ready @ perfcrm Co soaitivity test,

Create 8 manasl method to perfarm o Basée Cu ARS et - “Firsd Forformance Tosting
Bun a PM completed sensitivity test for a 6 ppimn copper sempe and secord th nesalla is e
Ak PM Performance test results and messuremenas wble,

cogooo

a
=]
Qa
5}
=]
a
o
a

¢ do g©o

& Section NOT Apglicabis
The Agilent S5PS 4 avtcsampler is designed ta need minimal maintenance.

The are o maintain the performares f e

autnsampler.
O Cleaning the spill try, rack location mat, erd frames and chrssis acepssaries with a dassp anft
choth gnd dilute) makl detergent.

lssued: 30-JunBHE  Revisios: B0 Copyriaht © 2016 At Tochnnlostivs Lorued: 20-Jun-2H18  Revision: B0 Cogyright © 2018 Aglemt Technologle
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Agilent Technalogics

G0 240 2H0 Sories Atomic Adsorption Spectroscopy
System P Uhecklist - J

@ Cleaning ihe nutnsampler cover panels with domestic window chaser,

@ Checking the K- axis and Z- nxis drive behts for cracks, splits, damaged teoeth, exoessive fraying,
enlor changes ar degradation from fames..

3 Check the X- axis, Theta- axis and & axis FFC oables for erechs, incorm posilioning,
darmaged edge or damaged connectors.

HOTE: The sulosampler requites no exra lusncation Fecughaul Is Hakme,

Far harther details refer to the 5P5 4 service masanl GE4 1090060

o Section NOT Applieshle

O Chick thi x-axik and z-axis iming belts - Replace if there is are any cracks, splits ar oolor
deterioration snd bl tensian,

& Check belt tensions « Gt i teguined

@ Chesk the lnbrication pod Sor singhe x-axis shafl, [f pad is dry or customer has cheerved any
vibrathon ar erratic movemants of the x-aocs carringe, add 1 mL of Dow Cornbsg 200 @ Flaid,
300 OF inkh e wall

Q' Chick the asto-anmpler sbility 1o fnd tube positsons - Calibrote 6 required.

O Chean the exteror sikrfaces of the anceasory with solt lint free cloth. This cloth can be

dampened with wars water or a mikl detergent. Do not use coganic solvents or ahrasive
ClRan| P Ages.

VGA (hydride

17 Sectlon NOT Appllenlile

Inspect Viia gns supply hose.

Inspect/reploce YGEA pump tubing.

Check low gna pressure interlock setting- adgast If vagains.

Chipek: grewscizion orifioe gas flow setting - adjst |7 reguired.

Cheek gua rogulatar pressure tn 48 pai {325 kPa) - ndjust if sequired.

Clean the exnerinr surfisis of b acoessory with soft lint free cloth. This cloth can bo
with warm water or & mild <ol rgent. Do not nse organic solvents or abrasive

cleaning agents.

ooooooD

tinn NOT Applicable
Check the cosdition of the power cahle.
Clean the exterior sarfaces of the accessary with soft lint free cloth. This cioth can be
dampened with wirm water oF 4 mild detergent, Do not ase organic solvents or abrasive
cleaning agents.

Eeieod 20-bane 2018 Wevision: 80 Copright @ H018 Agilent Technniogss
Paga 7 0 101
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Agilent Technologies

—
55 240 280 Serbes Atomic Adsorption Spectroscopy
System Preventive Maintenanee Checklist - Standard

Restore system

o altered the customer’ P, restore o the

= lo al .8, raiodd
mrathed )

Guidance;

I the PM servi e priar to Ll B srvicn, then use the qualification prosedure as

n guide for flnad in i gt up and checksat.

Service Review

& Attach mailable reportspr Eata to this documentation

@ Jeecord the P3 sery e reool gl

@ Update, resed InsErusment maisie nance cosnbers & npproprs

G Affix the PM sticker to the sysie irstrument Ingboak brsed o

Ll Bervies Review Cg

o ts with the customer.

B M the Instrumsesit firmwsene was o |, recoad the detalls af the change in the Service

Engineer's Comments box below or if necessary, in the cuseomer's 10 sacards

b
erfermune: st

R

o
weligiis |

un-2010  Revision: 8.0 Copyright & 2016 Agit T
PageB ol 1D

s
| Vaoased; 290
et
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Agilent Techanbogies

5 240 280 Series Atombe Adsorption Spects s py
System Proventive Maintenance Checklise - Stnndasd J

AA consumable and parts Tist table

| Yaut Sedutson - Cy Spgm gl | 1401 240 280 | PM supplied
Test Selution - Blunk solitbse G060 BE0 240 280 | P supplbied
Compgr, WK ug/ml, | (Kiml Bl 66 180 40 2 |0

Eili, Mk 7 Drings, aquecus, complete set G0 G L& 240 220

Oz Kit =
| Wire Mebuliver Cleaning
Tubing-Capillary Bl Hutm
 Capillary Tube Hivar b (3] forgnnics sady) |
(Glass. |mipsact btk (k] 5T
| Teflon ingact badcts (F, k) (magpenion oly} |
Bumey clsaning sirig (100, pk}
Window UY silica - rournd (righs side]

B0 S 140 240 2an |
50 G5 L4 240 280
5055 L4 240 280 | rong:
0 230
jx] 0 330

B B 140 240280 | ro
By 55 140 240 280
E} B 140 240 285

Window LIV ailics - rectangular [l side] | 24130 140 290 280

' aithesde wiidow . rovsd 50 55 14D 280 383

‘ad adlissie windi | 50 56 140240 280 | M supplied
lectrade kit {1 pr) (D2 |Gralz0 [ PMsupplied |
Sheved (0] GTALED M suppilied
Tewermaan electiodi kil pa) aTALI0 P auppiied
Zyrean skl 1 | Gratn FM suppilied
O-ring FAD bl 1 PEIHIED FM muppied

MOTE:

Tremwes chxsaifbed ws FM supplied in the above table ase included in the stardard PM.
Thnse classilied a8 consumable should be provided by the enstomer or charged to thie
eustomer 17 supplied by the Agilent service enginesr,

* For engineers who only service AA instiuments 5190-8278 can be used s a clsper
Alternative For 6610030100

lrued: 2-Jun- 2016 Bevisir B0 Copyright £ 2016 At Techrologles:
Page 0 |6 —
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Agilent Techmolagies

[ 56 240 280 Sertes Atomie Adsorption Spectrascopy

System Freventive Mointenance Checklist - Stanadard —
" u '
Serviee Engineer Comments
Other Important Costomer Web Links
Service Reguest
Agalent Signature..
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SVD Results Report A

VARIAN

Fraprest W07 Diagrostic Stant TIma:STS202T 94705 4l Oiagrosiic End Thme: A TEZ08 10 2040 Al

Customer; LAE
Airiregz: GAK

Instrument Configuration
Configuration:
Serial Number: MY 18130000
Instrument Model: Yamse A40a0240280  Number OF Lamps: 4

Flame Instrument: Falss
Furnace Instrument; True
Zeeman Frasent: Tras
Internal Zeeman: Tne
Intermal Uttrad; Tre

Sarvice Enginesr: Mhuapsho!
Comiact Detals: 626375753

Turret Type: Auomatic

Mona Type: Awcmatic
Gashox Type: No Gas Bax
Auto Burner Adjuster: Fabe
Mains Frequency: 50
Firmware Version: 212

Optics Type: Sinds Beam Phatomultiplier Type: Memai@tinm)
D2 BG Correction Fitted: Fase PWEB Version: 127
Boot Block Version: 202

EEPROM Data:
Inatrument Run Hours; 12571567 D2 Run Hours; 0.000
Zero Wavelength Offset; D2 Sarial Numbes: nol sel !
D 3 1A
Sseraciion: 2 Install Date: 111970

D2 Original Intensity: 1.000

Flame Houwrs: 0000 D2 Last Intensity: 1.000

Frnque-ﬂcy:
Averaging Perlod: 300
Datapoint Couat: 20

Upper Limit: Highest Measurad Frequency:

5100 S0

Average Freguency:
5.0

Lower Limit: Lowest Measured Frequency:

#5100 5004

ot IEEEETTN

ipert Bureraled A BUSET1 453314 AM

FW0 R Aaas
tamm"l'm'mu

Power Supply:

Averaging Period: 300
Datapaint Count: 20

Lower Limit (V) Actual (V)  UpperLimit{v)  Resul:
12.00V Rail 1080 1210 1330 | Passed |

200V Rail 1320 A 108 | Passed |
B.00W Rail 4s0 550 550

310,00V Rail ITR00 FE00 .00 Passed

Mupart Gasersted AL RSN 7005014 A 2

taﬁﬁ%‘fa’iﬁmu

Opt
Beam Balance:

Lamp Type: Coppas Prak Salected; 32480
Lamp Socket Used: 3 Lamp Alignment: [IEEEECIN
. X Lamp Serew e ¥ Larnp Screw
= = ==
| oo el
! W Fi LY
¢ v ,\
— 'l
I
"o Lpper Lt ~
Foed P11 ANPIE Rul F1 1 Rl Fr 3
1oy Lind Losser Lirwi m

iz [
X Lamp Screw Result: L ¥ Lamp Screw Result:

Grating Squareness:

Lamp Element{s): Copgsr
Lamp Turret Pasition: 2
Lamp Currentima): 4 o0
it Width{nm]): 05
A5t Order Wavelengthinm): 24,60

Lamp Alignment: ETEREE
Lowar Limit (nm) Actueal (nm)  Upper Limit {nm) Result

Zarg Order D10 0.00 ot m
First Order 37445 2466 WEA5

Second Order B43.23 649,66 &45.57

Bapert Maeated AL DVISTOT1 103074 AW 3

iR

Wavelength Repeatability:

Lamp Used: Copper Lamp Currantimaj: 4
Peak Usadinm): 324 750 Slit Widthinm): 0.2
Connected to Socket: 3 Slit Hebght: Namal

Lamp Alignrmeant: EETIEECTNN

Lower Limit{nm) 224,50 24724 Upper Limitinm)

FAnprRH B T O] (Asgrmach e e
Sampla 1 324884 Sarple 2 24860
Sample 3 324500 Sample 4: 534860
Sample 5 J24664 Sample 6 34.860
Sample T° 324660 Sampiz 8 324.684
Sample & x24.864 Sample 10 124,854

Mean: 524 662 Standard Deviation: 0002

Result: F‘n.:sse-li

Ripert Gamerated A= BUSTE 153074 AM 4

mﬁ?ﬁ"}‘fu}‘ﬁ”‘iﬂu



Mechanical

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellanecus

Signal Processing Linearity:

Caleulate Moda: Mew Calc Moda

Lowar Limit Actual WUpper Limit Result:

50 114 EET] |7 Pas
51 156 1686 W Passed
2 o 209 w2
53 a4 s14 ]
54 825 530 1005
S5 1438 1540 TE
-] 45 275 05T
a7 4347 4753 5313

Interlocks:

Burner Fitted: ITETTToN
MN20 Burner Fittad: EEEEEE
Flame Shield Closed: [ITETTTTN
Gas Control Fited: 3
Presgure Release Bung Fitted:
Liguid Trap Fitted:

Flame Detect: JEEETER

GCU Active:
Oxidant Pressura:
‘Oxidant Changeower:
lgmition: EOEETEN

P it A WIS251 A5 -T4AM [

340 R gt
tanmi‘l’m'mu

Auto Lamp Recognition:
Lamp 1: 70 - BcdiumPaissim (Hak)
Lamip 2: 3 - Arsznic [As]

Lamp 3: 1£ - Copper (Cul
Lamp 4: 21- Gokd (A}

Lamp §: Mot Supposted
Lamp &; Mot Suppories
LLamp T Not Supported
Lamp 8; Mot Suppomed
LY Passed

GTA Temperature Monitoring:

Notes:
M
Signatures:
o - p f1; 2439
uag e Khungihol " phe
Mpor Gueoermiad A WHEDEH 1000 14 A B

taﬁ*ﬁ“i‘l’a?ﬁ”aﬁu

Specih Report. 458 PM WU Page 1212
e kok: sl
s Brartad 12 PR UGB G T12 A IO
Warkahast Tou! Cu 18
Commam
Wamass P
Compstsr cama.  [ESKTORLY
Burml Mamter MY 18120003
Methad Cu e man
Blareani - Waira: -
e
i
Abacrbarce
Aol
Eoncariraion
Paak bighi
2
2
10
Ot
7 poind
2
Wrslangth: A
T Wdza: LEnm
Gaie e
Lamp Curtesi: apma
Lamp Poasos: 1
Bazhgraund Correctin: BGOm
1500 g
0 gt
450 g
o
z
s
2man
@
Lenw
e
[UTEY
Anam
LIS
LIS
2
WL
a
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23 Agitent Technelogies

Agllent 5110 and 5100 ICP.OES
Preventive Maintenance Checklisg J
System Information
Instrument system name and D ICF-pgt st v
Tistraie . system site and leation URE  CanuitiaT
[ASE Srioen Spubdpku: fth ok Sminlekeh
K LTI L ey st
2, z
a a
4 4
5 5
L3 3
T T
[ L)
[ [
1% 1a
FCP-0ES Configasation talile el U yper o= wrile in e type iF other
Mehulizar Trpe Seafipray ) Ot | atser
Epray Chambar Cyclonic Sings Fars || Cprlonic Deuble Prel| sther
e . i
Injecsor THameter amlﬁ.mildmmln.&nmlm
Injeciar Maberisl Touarizh Ceramic { saher
Eswued: 4 March H21, Revision: A0L Copyrighe & 2021 Agilere Tochnloges
Paage 2 of §
w3l ;
LAl tenm3lumugu
Agilent Technokogins
Agilewt G110 amd 5100 ICP-DES -] Agilowt G110 amd 5100 ICP-DES ]
Freventive Maintenanee Checkiise | Froventive Malntenanes Checkiist |
Agibens Preventive Mainterance provides faciory recommended service for your analytical systems to General Preparation
assure relinble aperstion and the sccuracy of yoar resubts. Delnered by highly-trained and cerified
mervice ergiiers aing genuine Agilenl parnls and sapphies, Agilent Prostive Maintesmnie provides H” Discuss any specille questions or ssues with e customer prion i sning.
everything you need to reduce anplanned downtiso and keep your sysiess opersting al ey peak. B Review the | mEnt Jagbook
For more information abowt Agilens Technologies services please visit our web site using the following & Perform general extermal inspection of system for cleantiness.
UL bt wewrw agtile e, comy en-us e rvices snbetics|-ins o ment-se prices A Chack for praper instaliation of safety-related paris, assemblies, sensors eic,
Chack far soquired firmware,/software updates and verily with customens 6 they would Giks it
Customer Information iralled,
*+  Cusiosers should provide all necessary operating supplies upon seqoest of the enginees. H mﬂ:zyﬁfmﬁ'z“::” RE ARG G TR OO AR 8 T Al A
* P cusstonss using HE applications, the instosment shiuld be neiurmed o its standind samj @ Rum Testriment Pefarmance lest s pecond nesults in nstrsment Perlormeance Test Resalls Talili -
istroduition syate Fire M.
® A rustomer representative shoulil be available to the engineer while performing the preventive
aigLE R gucedurt: Inspect aoad clenn the system
& Any parts, nat incloded In g Prrts Lists section of this $ouswst, are nol fart of the fecammend ol
Proventive Malntenanes servioe, pod ane they inclided in e price of this seivbee ai’lml:soru-;- obwinus external Eage or problems
- |l¢:|mm N“'lllhl\l Ehie s 0F additional u"y'l\qmyﬁw‘hm il ar s foor thae s truinent |!‘\'.Ipl“l WRIET ml%m,wu“ﬂlﬂﬂw“t‘mm BOP Exeiasie Wud.nmm
seervice, tin tse st bie arderid separsmely and chasged & 8 epuie, which may jseous additions] & Perform o genernl internal [pspection of ihe system for sxcessive dust secumulatlon, clean if
NECESSATY.
Service Engineer's Responsibilities @ Irmpeect sample introdaction companents snid record iy required maistenance in te Service

Engineer Comments amd notify the eustomrer as the requieed actions regaired,
2 Recard the isstrament aperating eanditions in the 10P.0ES St Results Table
ﬁ Heplace the polyehromator purge filier.

= Only complete, prisvious pages that relaie to the spstem belng servieed.
& Complete empry Molds with the selevant infarmation.
= Complete the relevant cheekhozes in the cieeklist wsieg a “X7 or tek mark =™ in the checkieo

5 3 P 3 2 e the radinl pre-optses window
it N licalibe ch 3
= Complite Not Applicalle check besis 1 indicate servives nl Seliveed. s nesdil hfm o e ] ot S SVDV s VDV s "
= Complebe the PM eervice in the arder of the sk lsied. s s i
A E : 7 Check st Oow for thy coarect pesilive extraction ak the exhaes Bar i ey misel
=  Complete the Service Review section together with the customer. misimum specifications,

P/mplll!tl]r Imden dusst MEter.
& Heplace high rapacisy air imlei dust iier element if nstalled, #5
& Remene and clean irstrument water inles flter.

L Waler LiE

U Sectios NIT Appllenble
B Drats cooling flusd and remove any particles fram the chiller reservolr
B Hemere, chean, and reinstall water nlet metsl mesh ey i present

‘;,r:)u Fll with Palyelear Flus coalisg fuld.
Cheas the coaling syetem AST Mwr and the condenser.

Il 4 Mareh 221, Revislon: 401 CopTigh @ 02 Agllent Technodngles Bssweeil: 4 March 2021, Revision: A0 Copyright @ 2021 Agilern Technibsges
Fage 1 of 8 Page 3 of 8
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13 Agilent Technologios

Agilent 311F amd 5100 ICP-0ES 1
Freventive Maintenance Checklist )]
PS5 3 Auto Sampler
& Beethan NOT Applicahile
a I‘al'ut'qwln this and ‘ﬁﬂq‘ Enirl

O Inegrect X Al £ axis helts for weay, Beplace i necmesary.
O Clesn X and 7 sxis slide sbafia,
o

Ul svestenmer’s racks snd the Agilent softwsrs move the cxmple probe to the § ouresrmost eomees
and rinse port, ensuee that the probe is appeoxisacely centeeed in chi vial

S5 4 Auio Sampler
P Bection NOT Applicalle

O Clean the spill tray, rack lecation mat, e frames and chasss with & damp soft cloch and diluted
mild detergeni.

3 Clean the autn sampler cover ponels, o cover bt 15 installed, with domestie window cleaner

3 Check the X-axis and Z-axm drive bells for crscks, splis, damaged leeth, excessive [rying, color
changes or degradation from fumes,

3 Check the X-axis. Theta-axis and Z-axis FFC cabldes for craecks. incorrect praitioning, damaged edges
ar domaged connectars,

=]

Pump Tubing Replacement, Beplace perisaltic pump vabing. Replace all wibing that goes from the
Tinse station to the pump and from the pump bo the wasterinse bottles

AVS4,6.7

= Surtiun NOT Apglicable

O R place valbe rotar sesl

O Chevk fiteisgs for signs of kaks

@ Check tubisg including awinsampler iuking for kinks or excessive wear
0 Cweck high flow pump fior signs of |eaks

Instrnment Adjustment

H Check position of Zn peak, adjust i required.

EJ Check Argon Ratin, sdjust to specified value if requirsd.
@ Periorm Detector Calibration.

B Perform Instrument Calibration,

y’mm Instnumeni Performance Test and record resulis n Instrument Performance Test Resalis Tabe -
Post PAL

A Far systems using ICF Expert version 7.4 and abave man the followlng lustrament tests and record
the result in the Insirument Test Besults Table

B Subsystem Commankations Test

Aie Flaw
st 4 Mareh 2021, Revisinn: 400 e ] Agilit Technobogis
Fage 4 ol 8
'
tensnslaunaug
T Agilent Technabogies
Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist J
& Water Flow
A Gas Flows.
& RF Generator
B Comern Test
@ Otics. Test
Nehubizer Test
Instrument Performance Test Results Table
Note: These measarcments do mot form pare of amy specification and are Toe seferens: only.
Fre PM Bensitivity Chesk | Pust P31 Seasisivity Check ]
Enedial . Hadial Asinl® |
En BUOSET nim SKEK | awany Hisi ) sy Wiy
Min 26T A0 ne SRAR Nnam L bl 199y ERiiLE ]
A 306 162 nm SER 1A Wy LA | W
| K 7B nm SBRH 53 L] Y | b |

* Axial result s not applicable fof GRO16AA. GROIZAA Radial View instiisests

Instrument Test Results Table
.'Tol:.TheInunum‘nl!utuml.:1MIurwm:rnsuu\gm?mpﬂtmlnn?.smmeanu’.
Test Rusull |

Subogeatims Comrmassbcation Test This

Adr Flow fin

Water Flow N Pt

s Flowes L3

RF Geteminr s

Ciarswra Test (13

Opties Test ot

Mebullzer test fRss

[ Issuiint & March 2021, Ravisdon: a0l Cogryright © 2021 Agibent Techaoligies ]_A

P & 0f 8§

tene3lumug

5 Agilent Technologiss

[A;ﬂell G110 and 5100 ICP-OES

 ER

Preventive Maintenance Checklist
ICP-OES Status Besults Table
Pk Thass messeiineosenis da nol oo part of any apecilicalion and are for reference only,
Menaurimant Stamdley Maxde Flasma O
Wiirs Veleage 15 4y VAT fay. i VAT
Maines Current | LAt A 1-1¥ A
Instrument Tempersure 144 * 13.5 0
[P i P (ratnir st i He = e
Flasma Exhaust Temgerature e v i s "
Warter Faw Oscillator 1o s TR Lad L
Werer Flaw Deiecior an Limin 1y L mis
Water Endet Temperature 14,1 c R b
Fulychromator Temperature 4.0 = pid s
DCIF Temperatne 1Ly "o -M1 b o4
Thermad Sabilier 1.l e 164 ol
| Argon Bupply Pressan: PR C] KPa LA 5+ KPa
| Purge s Supply Pressarel CERT KPa L, 1y KPa
iption s Supply Pressme® | - KPa - ks
Nabuliser Plow I a— Vi Lt
Nellser Buck Prossurs T Wik i
Plasma Gas Flow i SRR e Limia
warsiliary Gas Flow o MessurEREn (T L i
RF Power X0 ML CReL L1201y w
RF Supply Carrem i MRASIFERERL 21311
RF Supply ¥oltage o iedsirem e ks ¥
*1 M opison installed

[ Iscmssact: & Murch 2021, Revinion A5

Cinpyright @ 2021 Agibent Toc hnologies:
Pnae finl B

lﬂﬂﬂ'i‘!jﬂ'll.lf]&l

Agilent Technologles

[ Agilent 5110 and 5100 ICT-0ES

P i GA010A, GEO1LA,
Axisi] Pre-Optic Windiw GRHLGARNLE GENIAL/0801EA | L
Reedlial Fro-Optic Wisdow ORMOABILE Al ]
Polyeliar Pl Cooling Fluid CEIE-A0H] Agilent Water Beciroulsor -
Pargs (as Filter GENGR0LEE Al |
A inlon filuer GROMMO-ARWIE Al |
Higth Capacity Adr Pl GRH-001 S Optionsd -
Retor sl for 8- port valve for o . a
AVERT GSaE4-560002 GRSMA TN -
Rotor seal for 4 port valve far
AVES GR4EI-HO002 fa4saA -
Rinse sohginn to rinse sacion
2 5mm Wy I R 0801 BFE4 -
Barh connpector 20 1 Smm 10 GE410-801 24 GPE4 -
PVC umsiz twbing B od % Smm R4 1B 2 sFE A -
Id, Em
Additinnad Farts may be reguired From ergisers atock:
X axin drive belt B 1T R 83 -
2 oaxis driiw belt B 10047 $00 BP9 8 -
Perisadtic pumg nebing, FYC -
BulvaFles, 3 bridped, ARG, e

Restore system

Fur HF applicatioee, sk Ui cuslosmer to reinstall their ssmple introduclion syslem
Lamve sysaem b an idle state: on amd purging

Guldanes: I the FM service & performed prior to @ qualificarion seevies, than use (e qualifieatson
prroeadure as & guide foe Nl instrument st up and chckoot.

Service Review

p“ Alfx the FM stleker 1o the system or isstrumens loghook hased an the customer's request.
Complete the Service Englneer Comments section below if there sre additional comments.

Ecwwedl: 4 Mareh 2020, Revision: A.00

‘Copsyrght & 2021 Agilint Technoboges
Pagn Tl &
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Agilent Techaologies

[l

L

Agilent 5100 and G100 FUP-ES
Preventive Maintenonee Checklist

PR

i g

eview the service and any test resules with the customer,

If the Ipstrument Brmware was updated, recond the details of the charge in the Service Engineer's
Comements box Below or I necessary, in the cusiomer's 19 recards.

rvice Ei ¥ {optional}

Other Important Customer Web Links

Il'm\. &0 get informacion en your product:

=]
o
=]

Bervice Completion
Service reguest mumber
Agileit shiEariie

Doeumert part number: GAOLA-80075

I wre i &Ny SpeCine poGnts i Wish 1 ot 8 part 0 peforming i (7o Lall1bon aF Gy Hems of
interest for the cusiomer, please write in this boc

Liberature Library - hotp. ! wee ngilent com/eneus pmducts jop-oes/bep-oes-svatema 5 |1 iep-
cesdliteratupe

Beewed to Jenowe maoee? - Bk e agilent. com: cronslal universioy
Nigund nrechical support, FAGST - BILD.. W agilon oo ei-us U R0 Lok 5 p0os
Need supplies” - wwwagilens comd'shem susplies

keodvitln Date service completed o lizlat

Dbgge L, Clstones signktsre l'IF"wcl\l'i" @nk?ngc

Tsomsct 4 March 2021, Rvininr: 4100 Copyright & 2025 Atilisst Tischnelogiiss
Page B ot §
'
tensnslaunaug
e P11
Repom Summary
Irstrument Model Agilent 51003110 VDV ICP-0ES
Ireatrumand 10 GANT1AIGENTSA
Instrument Seteal Mo MYIB03C001
Eoftwane Wersion 7.3.1.9507
Firmmesrs Varsen a8z
Tastad By [
Tt Compiabed On 128021 294:58 AM
Risull Bammary
Subsystem Communicasons Test Bhip et
|
iNthw'l’.ﬂ Skipped
| Waer Flow est Ekippad
Gas Flows Tes Shippad
RF Ganarair Test Sripped
Camera Test Shipped
Oiptics Test Sipped
Adwanced Vahe System Test Shipped
Frmscluson Tedl Fass.
Sariivity Test Pass.
Pramson Test Pass
=3 Page 1.4
'
tensslaunaug

Feacktion Tost Pass

Elomant Wavelenglh  Specficaion  Widlh

M 174213 i} 2940 Tar

A {185 980 Pm) =820 B23

© {193,027 nm} £ 1150 s26

Mo (202,052 nm] 580 Gz

Gr (206180 nen) 51340 017

2n (213887 om) s870 &7

Pl (220,353 nml s950 712

Co (228615 rm) s17.20 1128

Bis (730,424 ] 2840 T

Mn (257,610 nm} #1230 w5z

W (250 568 am) %2030 1830

Cr (267.716 nm| =100 T

Gu [324 754 o) 52500 1008

Cu (327386 o) 51420 "

B80T ) £33.50 24.39

Bif $455.403 mim} 24200 285

Sr (460732 nm) = 36.00 1T3E

Ha {£32.408 rm) 38,00 2553

Ba (B14.171 om) 54200 2499

Ar (578251 nm| =T400 £5.48

¥ (V56 491 nm) SE000 EE2T

Page 2f 4
'
tenm3laumugu
Sonsaivity Test Fass =

Fiatbs

Eqment Wavelongh  Spechication  Wethod  Ratio Stedard  Blank
As (188280 nm) EE -] SRER 1672 1313 424

S (196,05 nm) =410 SABR 1181 WA a4z
Zn (213857 nm) PRLL EAER 40823 488082 1484
P (230,353 pamp 2480 =ER e 2862 8 1726
Mn {257,640 Fm) =3518.0 GRER 114162  2EED0RZ 6368
A1 (386 152 nm) =34 SBR ia ASH3R0 58785
B {£33.408 nmy 340 S8R 161 19990414 17085 5
K [T55451 ) x5 SRR 53 109078 4 16904 8
Axnl

Elemant Wavalngih  Spocificason Methed  Ratio Standed  Blak
A5 (188,080 nm| z2u80 SRBR 2629 142 1470
Ba [195.026 o) a0 sRBR 2M2 BEI5T 15
Zn (208,200 nm} FEML SRER 12033 1ME1 1327
Zn (213,857 remb 270 SRBR  TBBA1 1731 470
Cd (214.433 nm} E4Z2T0 SRER 70549 1ZBEG3 3354
FE (220,353 nm) & 300 SRER 53T 1318l Bos2
M (257 810 nm) 2106250  BRBR 300047 THABM0 1HO74
Gt (367 718 nmi & 04RO SAAR 44421 ATeEnI 16151
Gu {324. 768 rm) =180 EBR BT ITEGILE  TMED
A (106152 mi) 260 B8R 187 FLETIEE T T |
Fia (453,405 nm| E600 saR 87 10B99EEEE 61783
K {TEE.481 nm) =240 EER /e 1EANIET S AGTAE R
Page 304
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‘ Fasclution Toat Pass
Pracision Test Pass.
Elemenl Wavalength  Speafication  Width
Radal | 174213 =840 Fa2
EmmentWavslengh  Speciieation ““?ﬂl‘;"ﬂw | A {180,980 nin) sE0 618
As (188560 nm) 5280 0 ©{163.027 nm) 1150 B.22
S {196,025 nm) 52680 121 ;!:r;'.‘:::::; :T:fu ;:
2 (Z13.857 nm}, 150 n.E Zn (212887 rm) w47 BT
PR 6L B ) 200 it P {220 353 nm) sam T
Win 257,810 nm) s1. 045 Co (228,618 nm) si720 1.5
Al {395,962 nm) 5150 ol Ba (230424 nm) €940 TR
e (453 448 ) £1.60 a5 Mn (257 E10 nm) £13.30 Han
¥ (TEE. 481 nm} 5150 036 Mn [280.568 nm) =20.30 1418
) Cr {267 716 nm) 51100 780
Foasd Cus (324 T84 | 52500 1n.82
Ekmert Waveength  Specification m!;dwsu Gl (327 395 nm ) & 14,20 11.32
s (188,680 nm} 2150 o8 2;‘;::“;";: :32 ;;::
Ee 185020 o) 5150 (k] & 4460.733 i)y Saitn i i
st rtsn 030 i (4813 408 rem) B3] I5EE
Zn (215857 ) 2 160 Lk i (614179 mem) 4200 M75
S {214 430 e 180 03 Ar [ETB.283 nm) 7400 5318
| Pb {230,953 pm) EfE 0 K {788 481 nm) 58000 8519
fdn (257 B30 el 180 0E3
Cr 4267718 Am) 5150 030
Cu (324754 nm} 5150 o6e
Al (385182 ) %150 Q45
Dt (453,408 nm %180 nEd
K {TE5.481 nm) =150 LR
Page 4 of 4 |_
Page 2 al 4
d L]
tensnslaunaug tenm3lumugu
R Il )
Repart Summary [ Bansitbrity Teal == —
Instnméed Model Aglent §1005110 VOV I0P-0ES. Fladia
:::m :Eﬂ P ﬁm‘y‘ Elemen Wavelenglh  Specfication  Methad  Faio Standand Bilark
A Ve Lo Ak (158 880 nm) =480 ERER 148 12423 56.5
R i S (156,026 nmi] 2410 SRER 1174 12586 EoR]
Tested By - Zn (213,857 nmi) = 14210 SRBR 41328 S0 6 1563
Test Campieted On it PP Pl (220 353 i) 2450 SRAR 084 4.2 s
: Min (287610 am) 235184 LRAR 1100358 iz SMTE
Fsuit Summary B 5182 rn} 234 = a7 551035 5662 9
Subsyssern Communications Test ki Eia {483 408 nm) 2340 EER 1264 215201808 1TONR 2
P i K (TB8.481 nm) =18 SER 57 WTRA.T  tE0TAE
Wialer Florm Test Skpped Al
Gars Flows Test Sxinped Elemen \Wavelanglh  Specilication  Method  Ralio Starcard Blank
RF Generater Tast Shigped 44 {168,880 nm) 200 SRER 2878 0548 1m0
Caman Teal Skipped S 195 028 Ny =150 SABR  260.2 £faad a5
Oiptics Teal Pass 2 (306 00 rn) Z 2340 ERER 13086 191823 1503
Advanced Valve Syatem Test Exippad Zn (213857 renf = 1743.0 SRER B30T 2008158 5047
Fsciution Tesl e Cd (214,43 nm) 242270 SRER TEEZ 1483275 504
Samitaty Tes! P [320.383 nmi) =300 SRER BET AE244.5 R
| Predson Test x Bir (257 10} =0 BRER 3asS0d MEREE  1ETLE
Cr (267 V16 nee) = 10480 SRER 50185 1SE000 & 1532E
Cu{324.784 nm) =190 s8R 875 A2FEEAT THEG
A1 (305 152 nm} 246.0 SER L] 200040 158414
Opilcs Test P Ba {453,408 nm) 2800 SBR et 1IRE2HIG 507145
K [TEE.481 nmi) M0 SBR Ty 2MBET4A  ABAST D
Radal Al
Intensty EIBE13S s7nn042
Waelengin  TIT.Z1Z TIr2
Page 10¢ 4 Page 3 0l 4
d L]
wensslaunaug tenm3lumugu



Pracision Test Pass
Radial
Elerrert Wavalengin  Specificaion  Medsunid
Walue 5% RED
A (158950 am) £ 280 1.38
&0 [ 196.026 nm) &2.60 Lty
204213 BET aim) = 1.50 0.2
Ph (230353 rm} < TE0 04
Mr (257 610 nm) =150 042
Al (306,152 rm) ERE ] 0
Ba (433,808 nm) <150 0
K (758,481 nm) 5150 038
Aial
Elmmect Wavelengh  Specificaton Measured
Wae % RSD
As (155 950 nen} 5 1.50 ot
Sa [156.028 nm) 5150 082
I (206200 nm) £1.80 0,38
0 (213857 nm) 5150 033
©dl (214,439 nm 5150 041
| P rze0.353 nm} 5150 03
B (257810 nmj =150 ars
Cr (287 716 nm} £150 025
Cu [324. 784 rm) = 1.50 o
A1(398.152 nm} 150 n.44
Ba |453.408 nm) 51,50 [
KT 480 re) =180 [
Pagedof 4
'
ensslunIug
| Report Summary
Irnalnament hiodel Agient 810015110 VOV ICP-DES
Insinavseed 1D GBI 1G0T A
Instrumesn Seeigl Mumber MY 18030001
Sotteare Vamon T RS0
Firmmsare Yerson ea?
| Tesind By Nukoon L
| Tt Comgpletes On A2BR2021 1:3a4:10 P
Rasult Summary
Subsystem Communicatians Test Pams
Alr Fiow Test Pass.
‘Wiaber Fliw Tt Pass
Gas Flows Tesl s
FF Genemaior Test Fass
Camera Test Pas
Opics Tast Exipped
Addvanced Valve Systerm Test Shipped
Foecsabgion Tast Skippad
Eenstivity Test Suippad
| Procision Test Skpped
Sutsysiem Communicaticns Test Pass
Alr Flow Tost Pass
0% Air Flow {ralative: TH% Air Flow {raiative
speed) speed]
1800 1600
Water Flow Tast Pass
RF Wiater Fiow(Uimin)  Camera Waler Flow  Water Iniet Tempershas
(L) "Ch
168 1.3 1718
Page1ci2
'
tensslunIg

[ Gas Flows Teat Pass
| Mebulzer  Actusl Flow  Back Auxliany Actual Flow  Back
Tarpet Fiow Pressure Target Flow
o aw 203.80 200 190 1.}
| Maseup Actual Flow  Back Flasig Achal Flow  Back
Target Flow Fressue Target Flirw Pressune
2.00 200 11388 10.00 17.83 2424
RF Generator Test Pass
RF Powar Supply Test Passed
RF Pawar Supply (M) 147,475
RF Oscilator Test Passed

RF Qscifator Frequency 25874
Mz}

Work Coil Curent (4] 45831
RF Fower Supply Current |A) 2.000

Camara Test Pass
Integralicn Time  Standard Devistion  Slalus
[rres)
Etectonic Offes Tes! oo 5281 Pramaad
Dark Current Test 000 0734 Fassad
Arrary Tesl 5 n.024 Fasned
Lingarity Test 0.178 Passad

Page 2472
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ARCHEMICA

Certificate of Calibration
DX-120 : Anion (ID#042)

This certificate is to verity that instremant below arg callbratod

by Archemica Lab Co. Ltd.

DX-120 §/N : 03010223

for

v

.

Gwamrﬁmal“rﬂq_“‘m 0, aZa

[Mr.Channarong Khiao-un]

Test Engineer

[
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Qualification Report

PM Check list . CM_0Q and PQ
DX-120 : Anion (114042
For
UAE
{ 2" Contract)

tenm3lumug

Preventive Maintenance Check List

tene3lumug

Preventtve Waintmnance Checkist

Dionex lon Chramatography
Praventive Maintenance Report

Cisborms Orpjanimition — e Dapasimant |
WAE (2~ Khun Suwan

| Enginiour Nama | T — Il
Mr.Chasnamng Khao-un E-Dawe-2021
Instrument Detall

Inatrumant Madal [ Apmlizaticn |
D120 1 Ceed) Anen

| Inatrumant compooents | Sorial Humber |
- 120 | camgazy |
Corpumable Detail

Columne | Guard Golumns [ Sy | Goncentratars Efc.

A

General Inspaction Checklist

_Edpowd
Daile

lﬂﬂm‘i‘ijﬂ’ll.lf]ﬂ

Freventive Mainieranoe Checklist

bam | Dipeription | Achion Takan 'y
1| Fwer bre 220 Var B | O3 | e

2| Fammciing B [ O | ore "
1| Pressars mutes 00-100 pal B | O [orex L
3 Sarbed farg aniwe Fing B [T | O
& | Crimesst ane Eioched sy I8 O [oree O
B | ehackijrin Vieksa how Lt =B ChackRClean O
T | Bler vaiww fof leak ooil- ||
& | laspect shoei 0 0|- ]
9| inspost pont lace [l E] H=|
] | n ] |
11| innpmct Hing s ferrcle | = =

12| S ories B | OO [check I
13 | Goll forieas ] [1 | Check

14| Elcroni cate connecied [ Check

15 | Cotumn seoson vaive for sak Ll -

6| inspoct ol Stirg and ine B | [] | cheek

17| Euent reseren B | [ | cheex ]
W | imapest cep a-ring [EHEERET |

1B | imwse o o beoks Bl | O |chex L]
20 | Pmien sl has Bman mpaces [ [ check L]
| 21 | Gack mu-nus-nr-nn- L] | Gheck 1 :
a2 o ERE L]
= = -G us
2 [ [ chesk O
25 | Hiimtalem é R O
26| Gondustidly siecrons et 16041 U5 [EEE=RET o
oY qrm?_s.-:s'g_nnmmhpn B ERE™ O
28| Ghook colmn B | [J | chek S |
28 | Ghesck mirpresenr =] L1 | checkaCiean |
30 | Gtk pemp B | ] | chemx ]
31| Ghack ol B | [0 [ check |
32| Crunck touk maracr B [ [T [ Ghees O
ENCT BT s 5
34| Eytien poseemire = B | [0 | Check [l
35 | Detertes achgrauns E | O | Chees H

.
tenanalunugu
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Bax USER- 123007 BOEES_kncah_Archamicy Sand o Cortractiz 0211208 Con 8-Dec- 200 100W_00 & Dac- 20210 _DS
Page 2 of 15
Smp: Parebens Fumvbeeer 1280027 90002 07 AM

Bloiovex

Chromeleon Operational Qualification, Part 1
Werification of Selected Results

Caleration Type LoA
Imegration Type: Ama
Ezandard Methos Esteermal
Catbratien Mode Tatal
Autn Recaibrmt o
- - . . o
Chromeleon Operational Qualification — e
M.a
(CM_0Q) -
Slops (1) Msthyiparabers fok
Ewiparabeans ok
Fropy paraberne: o
G Tl ik
Esryiparabene o
Fropy parsbinne La
Varlanoe (Methyizarabere o
[t parakaerm. ik
Props parahene o
: Sid. Doviation Mehyizarabere o
ey parbsiarea o
Propyiparabene L
Fend. S, Doy, Meihvisarabers ot
Etryi panabisns [
Fropyl parabere o
Varlanco Gol. Methyizarabone 'fnc
syt parabene Jow
Proopa sk (o
|

Gt rommm e 1) CROREX
Version 6. 00 5R12 Buld 36

CAL_DC f Aepan Fommuis Pan_i
Frinted 12021 100 AW

lﬂﬂﬂ’l?‘ljﬂ'll.lf]ﬂ lﬂﬂm‘i‘!jﬂ’ll.lflﬂ

Saz USER-1HMDOTH0GN_koah_ SrchamicySanecs Contmc GG 1 Con 8-Dec- 7001 _DD: BHee-J05 G,

agm 3 of 15
S Parbais Fusslava 1202001 w0207
S TR T
EBloionex Bliovex
Chromeleon Operational Qualification Chromeleon Qperational Qualification, Part 1
Varification of Selected Results
General infarmation Bgpon Vadaliy Eih N SLaliE
Calibration Poms X Metyiparabere ok
Efnipsrabars i
Prozyiparabent %
Comguter Mama {Sarver): LAB-IC
Compider Nams |Clhent] LAE-IC Calibragion Point ¥ Mathylzarabena o
Ersiparabors o
Wersion Mumber 680 5R1Z Sudd 2572 207168} Progyiparabere
Oparator M. Crannarong Khiss-Un Ameand [ng] Methylcarabene ok
Etwiparabens ok
P ab ™
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Bangchack, Prakhanong. Bangkox 10260
Pagalofd
quip Balance
Manufacturer: METTLER TOLEDD
Madal: AX 105 DR
Serial No. 1122100406
1D No.: LIAE, WAD 004 2545
Order No.: 2200708
Operation No.: 7300708-001
Date of Recelpt: 24 Novembar 3031
Date of Callbration: 24 November 2021
Calibrated by Mr#orspab Ssaktang Approved by
BnEanar  Mr.PRsraghat Tuan]
Manager, Diviskan of Cabbratien Laberatary
Dorte of Innss: 30 Kavembar 2821 b Techeical Team

The are for profabiling of

Thix Carificabe i imed in socoence Wit e andilins of semsiaon (raned by he Thal Lassrsisry ACCIRsiaton Scheme:
which s SsEsssd the MeasiseTert capshily of fhe Ishoraory and s Sracesbibty (o necognined ratoral stardacds and & e

s of manurermert redised & e comissending ratondl stangends laboreicey, Thes perificRe ey not be ther
Tan in full smegt wih e prior written spproval of e HaSonsl Food Imtitute. Li

F-C5-009 Rarvisice: 00 Dus. 34- 1261

Matonal Foot

Calibration Report

Certificate No.i 1100708-201-01
Equipmant: Elactronc alanca Hanudachosr:  METTLR TOEDD
Modal; K 135 T8 RMasoluSiors:  B00SAL 3! 0U0RE
Serial Mo T 10 Mo A2 MACBINISN
capacity 118
Date of Calibration: 34 neerte 201 Pagazord
Environmsent Condition; wmtset Terpenery: 320 + 05 T Iemsatumsy: No& 1 W
Place of Calibration: R Roar, UITTED ARALYST ARD DAGIMETRING COMSLILTANT (0,170,

Conchtion of Equipment: (e Gt

1. Cateraen Hethed! PPl bachad WAL Ir-Houes Fletod fumed on UG iLab 14 - 3016

L e W

Boinenee Siandard sl Surial . M Cortificats Mo, Dk Date
S Wen s £2 1508y 1585 I S5 0 Hosartar 7001
S Wegt ass £2 1800y 158 s 0130 0 Wt 7001
Instrymaent Bogal Seriaifa.  Calibratec By Coctificets Mo,  Dus Date
Therras- g Melkr 1AL sl BTHBANSE ey Rebon GEIN-EE 15 Fetaary WGT

3. This caritienbon i Sradaiti: % 5 LRIT

4. i cortifcrie win oiril orly o ek ARURRL v SSREL

5. T et of malnation i o sxcrats s e o et ] e of cesbens ek
Calibration Results:

1. Regeatability of Reading:!

Mol Vs [ 3] Starve=d Deststion of nadrn (W]
15 BDooms?
3 .roaed
51 CLORTY
Ty L00sAN

. Off-Centur Error:
L 9 s plaoedang naved 10 <rioer postios. on pae.

The balenoe sodeg obtred |-c\-nl\-e||_|i
B &
o
i
1 2
L pdle g aly g
DX | newn | 6]

P Foewision: ON) Diaec b4- 1361

Nafional Food Institute, Ministry of

Calibration Report

Certificatbe Mo TI0ET 0B -0

Eguipmuant= Tz Quace Maratucturer:  METTLER TOUEDD
Mo 6 05 DR Rmeshtion:  0U0DOL 3 D084 §
Serisisa: 112254 0 o LUBEWROLBOSIS
Cappcheps 110 4
Dt of Calibration: 34 hownte 01 Fage 3 of
*I0F p
thrﬁmh_dj‘lﬂl_nﬂll: Ieberrad Cabibration
1. Daparters fram Mominal Valse: { Mange: 0= 30 ¢ ; asakutions (L0084 )

Soriras sk Santery vaka g Asang Comecion, Urcarimney | Covarage Facsar
iLsl Ll el Ll Le 5 3
yoial LR LT LT 1] "
81 0 o By Qe L] 8
oaz T e L] Ly 1m
oss Camaam Ao L] .1 Te 2

1l L1090 LY L] QRN ]
L ¥ UL LY 0] 0w LT IE] ®
1] (X s D08 e im
1 Cmsan Laxea ET Ty oo 1m
i LT LR e DAL £}

X1 ] a7 e QEONE 1
i 0 WO 2 e 0 S Ll ] L]
) 30 BT 158531 L] R 18
] 050083 300000 L] Ay 1m

S0 Rvina: O Date 14-12-61
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Mational Food Insttute, Ministry of Industry, Thaland \/
s

Calibration Report

Cartificata No.- 220070808101

Equipmeni: Electonie Buarea Masufectorery  PETTLER TILEDS
Medni A 10506 Repolution 0 B0 of 80801
il o | 133100406 O Mo LAEWAD RIS
Capacty: LB g
Daite of CHeuthon: 14 Foww 1021 Pag 48 4
Callbration Results;  (Continumed)
Calibration Rangs: 3100
Calibration Adjustment:  [memal Cinaton
3. Departure from Mominal Value: [ Mirge: 32+ 108 | Aot (00T 3 |
Mol Vel Suwlart e ST Rty areaen Unceney Covrie P
11 [} [ 11 (& 33 i
- 43508 Taws s [T 2
= s s o sy m
= EiL ] | mmm LT] LT 130
= 4 [hee) 80 P 230
& 3 BTy FwE L1) sy 230
= E50E ) o A 2m
o 73,0000 s L1 a5y =
-1 i Juwes LN U] 0 Bage PE]
o 000K ) 8900 80y 280
a5 (I3 e A awe 2m
) L) s A A ]
M. ST DI, LI 2B B
“Tha mporied srrtsinty of remrrersert was s o o e uncarisinty raukipled iy & coversge fackr .
v of confnce of arrcomtzy 12 . )
i 1 o

F-C5- 012 Revisione 00 Dute: 141261

TECHNOLOGY PROAMITION ASSOCTATION iTHAILAND. JAFAN)
TP T STH VIS 5 TP T AL IR VIS A0 TS T SR IS

LLASE 1A SN | LA B0 WEEKORE 10250

3159 FATTANAKASN ROAT 5

e rarem
W37 PAX.0-271883 Cad mBaTon

Cort. Mow: 21TR1876

Certificate of Calibration Frges e
Eguipmant : Herl A Crainy
Manulaciurar | [r—
Modal ; UF 55
Snrial Mo, ; B2T6, 1668
10 M, ; UIAE WAD DR 7T/2559
Submitied by : Ukilad Analysl and Enginearing Consulant Co, Lid

3 &oi Udomsuk 41, Sukhumdl Fioad,
Bangechak, Phiakhancng,

Banghek 106050
Leseation - Lak Ficar 2
Risciivad Order 29 Octobar 2021
Calibration Date : 39 Outober 3031
Ambient Terperature © (Heid)C
Rultive Humsdity : (502300 %
Calibrated by - Kuncit Prompnal
Approved by ©

Agproved Signalary
| A Pornthippa Tameyakd
{4) Ml Buthruea
{ ) Garwit levgai
igaine Disde ; 4 Movember 2021
Tha L pruhability of apprinimalidy %5%

tensnslamuny

&

Eguipment : gk Alr Oeen ot Mo 21 TMIRTE
Candition As-Receied . Lsad llam Page. 2603
Reference ! 2110-07010C1

Procedurs Used -

Calteaton wane conducied usng calbralion protaduns CPOTIE acconting 1 dPeil Measumment
mathod with Data Anquisition which connacied with Resistance: Temperature Datsctor | BT0 ) and
Trermocougle Tyes T,

Tha lamperatine scaia used was based on 1T5-80
Condition of this reault of callbeation
1. Reference standard nstrumant:.

Instramant Modsl Sarial Mo, Gt Mo, Duie Date

1) Dala Acquistion Ja8T0A MY4406781T LM 20 Jul 22
2. This cerilicale is valkd only o % tem calbraied on dale and place of callbralion.

3, This carilicakon is kacsable fa the Inlemalional Sysiee of Link
ion - [*) WWithout Adiustmant
Function of ULIC® : Tempemtue Souns

Frush air sutting ; Chse Enviranment guring calibration
R segesne - i
7 » Terp (T | m F7)
FEL.Humd, | % | 56 5
K H AT Supgly { Vol ) 0 7%
J v
. 4 ’“ 5 Ref. Std. 1D No.:
1 Calibralion Paint
Wi, Jhis /
e Poaltion : [ 180, 188)°C| [104}°C
o ] TIASTCAT | 1SRTRE
2 n-sTC0z | 18ATDENZ
3 HASTC3 | 1SATORME
Prob nsball on Detaits : Dimensicn of Chambaer © F F1IETC-4 1SATORA
a= 80 @n o= ass m 5 2015TCO5 | 15ATDRME
b= GBI em 4 e m 8 | z15Tcos | sATOZED
c= 50 mm H= b4 m 7 2118TCO7 | 1BRTODEMT
Thpacaes 00 5 | a1asTcas | isRTDRNs
| sgur) | 21-isTcow | tsATDRMS

'
lenenstunaugu
Equipment : Haot Air Chen Cort. New: 21TRIATE
Conditicn As-Recaived & Ussd Hem Page: 3o 3
Rferance : 200701001
Rosult of Calibrafion ;- [ *) Wiheul Adiusimand
Function of UUC® : Tampamiuvm Source
Fragh air aaiting : Cloze
Calbeadion | ULC® uuc* Temperadure Temperafure Dreerall A— Coverage
Paisi Setting | Fesading stability wanifcamity Warintion Fuctor
1c) (] (o) LN ] (") | 1) L3
e a0 e [hil ns? nrz 042 2
140.0 1400 14040 025 11 14 1.1 2
1800 120.0 180.0 a.18 a7 12 1.1 2
Calhrasion Measursd Temperature | °C |
Paint Pesdtian
{1 1 2 1 ] 5 B 7 ] a jraf}
a0 103852 | 103978 | 104387 | 104.323 | 103776 | 104045 | 104312 | 104006 | 902807
140.0 008 | 140730 | 140426 | 40270 | 13EH | TI0666 | 140067 | 139.885 | 138750
1800 120.588 | 180.335 | 180.786 | 1B0.G1S | 17ETIG | UTHEZS | 1B0E0d | TM0CGS | 1TRATS

Average” ; The average of 3 values in sach position,
Temperaiure stabiliy : One-hall of e groatest maximum diference of measured jempenaiune ai any one sensor,
T L] + Thap recei of miasurnd | af @y sansers and the rmeasured
femparature at the rederence location which are obseresd al the same fime or ol a5 coss an observation Sme as
prossitin 0 CRlBITIF Fa WeTEaraiuns DRTHET OF POOQRnGly witin thi CRambar Under seaty-stats condtions.
Owerall Vasiation : The Diffsrence of the maximemn and menimum mes suned Mo IBoughol chasralion
UBC™ = Unt Undaer Calteation
Bicte © The reported uncertainty of measureement wis included slabiity and sxchaded unifpmity

The mparad ungardsinty of messursmant was bissd on & slandied unceriainly Mulipied Iy & Souragh
facior K, providing a level of confidence of approximaioty B5 %,

e

lﬂﬂmﬁ‘ﬂimﬂﬂﬂ
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I H k N N k Hanna Instruments (Thailand) Lud.
“”H‘H“lm b 410406768 Soi Ranchadapiek 14, Rachodagisck Ril, Sases-oal,
| Instru ments Haorgkwany, Banmghok (6310 Tk 83541840 Faoe 8- 25404100

HIT-2E12

1 N

Page: |
CERTIFICATE OF CALIBRATION

Equipment : 00 Tewt Tube Heater

Meber Moded = HIA30&00-02 Serial Mo, ; 1147307
Manslacturer | Hanna Instruments

Made in : Rmania

Comdition As-Heeeted : Lised Producy

Relirimee ; REXL 1067

Cusdames mame ; Uniied Azalyst and Eagineering Cossuliant Co., Lul.
3 Sai Uklomonk 41, Sukhimmvic R, Banpchak,

Preakhanoeg, Banghok 10060

Reecaived date ; 29 Juty 2071
Cafibrate dste @ 2 Mgt 2021
Hssue date ¢ 5 Mgt 2021
Amblest Tespesadine (252 PC

Relative Humsidity = SPeRH

Calibraied Lacation : Hemna bsimumenis o Thailend Lid,
Calibrated by : _ Apprived by ; -
Mr. Athskom Swsphan Mr. Assin Sewanchaisakul
Cal#ration Engineer Authonzed Signnory
THANNA

| Thessengs Limien
This centificate was cenlifial sily for fhe imtrument we calibraiad

Thits result o ealibration was found accurate on dat i place of calibracion oty

** This centificae may not be reproduced other than i full, except with the prior writien ##

approwel of the bead of Hanoa Instrument (Theiland)

Lanm's‘laimuqu

Ceifican N : WIT-Z131-075

IR

instruments Page: 3ol 1
Rsiabt of Calibration
Calibratien Uit Usnder Unit Under Temperatars | Uscertainty of |
Point [ mhmu-'.ml..,,

libration Reading

| 1500 {5

[ Cabibratism
_.Pulnt:"('p ; ]
L1 =i
1489 4| |
s 7 | i ‘ n i
488 | s 1515 05 | a3 |
i 12 ' n | s !
1500 - :

1494 1496 1504 1503 1302
" i "

i ey | tsod [ [ rws
n n B | M |

I 144 | 1491 i 1394 I 1408 [ 156G.1

Tho reported uncenasey of messonatess was hased on sandard uncemalnny medtiplasd by 2 arverpe facior

k=1 providing o kevel of confidence of approvimatey 955

** End of cenificene **

wonaslimuny

NGB e

instruments Pogge- 2of 1

Condigion of this resubt of calibration

Ilﬁtnntr Sllmum lmstruments =

|I5=I'II'|'|H'IIE Ul s.m.| Xa, | Ceriifieate Nu. Traceahle
| Technlogy Promaotion
HISs00S | masposoiol [ 2TIeT | |

I Thermemaner
Associateon [ Thallned-Rapan |

| Wik Sensor

Reference ! Procedure =

This eqmpment was ealibestion by compeeison 10 the refrence standard (Standard. platizum
Fisistancs Ihermometer) whose acceracy is iraceahle fo te rational sandand. The calimtion was performed
by genezating the specified warking point of semperaiure then recorded the tengeraters rding values
again the referance stancind secording so Hanna Calibeation Labseibory work batruciion No. 141,

This semperaure seale wed was based on ITS-90

All dbata shomen below were as-received valoes wishout adjusimeni.

SITE CALIBRATION

Lanm's‘laimuqu

Agilent Technologies

5 240 280 Series Atomle Adsorption Spectriscopy _]
System Preventive Maintenance Checklise - il J

Agilint Proventive Maimtenance provides lutory recommended service for your analytics]
ayalemms {0 asmure reliable cperation amd e accuracy of your resuits. Delivered hy highiy-trained
and cartified service ergineers using genubne Agibert parts and supplies, Agilent Prevantio
Mainteranis provides everything you seod to rduce anplanned downtime and keap For ayabesa
ofwiraling at their peak.

Misge: While nos-currem production AA instrument end o accsisony madils ang not covered specifically in s
document i com be used as o basie relewms,

Far more information sbout Agilent Techmodogie s sérvices pleass visit our web skie using ite Eallowing
URL - hittg v g ibent. comyfen-us fseryices

Customer Information

*  Customers showld pravide all secessary operating supplies upon requast of e engineer,

& AQETEr fepresestative should be meailshle io the seginesr while performing the
prevestive malilersnce procedures.

*  Ady MMmdUﬂCdiﬂﬂw Farts Lists section of this dooament, are not part of the
e Anrvice, por are they incladed in the price of tis
BETVIOR,

* I asystem requires the use of additional or special procedures oo parts foe the
ImsErumesit SeTvicn, then thiss must be ordered separutely and charged as 3 repoir, which
may near additsonal costs.

Sen'lue Engineer's Responsibilities

Condirem the ability of the imstrument to dellver cortinied safe aparation as established vin
the Agiient Ad saf apération fow chart. (Refor direccly oo the AA 55,/240/280
Freventive Makncensnce Seogn of Work to make this decision )
‘Dnky completi) printant. pages that relate to the system or module being sorvicsd,
Complate smgy felds with the relevant inforsation
Comphite the relevant checkboxes In the checidist using & “X" or tick mark *+~ in the
chsckion, Add hand written additlonal detalls” if reguired.
*  Complete Mot Applicable chock bowes in bylieats services not deliversd, os nesdad
Complete the PYE Sarvies in the order of the taks Bsted.
Comnplet: the Service Review secthon together with the amtamer

[ lszued; 0-Jun-B016  Revision 80 Copyright © 2006 Agikent Tox el oy
Page 1 of 10 —
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Agilent Technologies

-
5 240 2380 Series Atomic Adsorption Spectroscopy
System Preventive Maintenance Checklist - S

System Information

Instrumsent System N T1;

Instramest Location:

B
2| mi e e

Gl
& Check box If instrumaist eonfigurmtion report & nttacked inatend of completing the tahls shewn

P operation rlormance ch

O Agilunt A4 safe opertion flow chart ispections (e decermine (F the P can b perfarmed).

NOTE: IThy followisg the ow ehart B iminement bs deessed o e ansefs far costinssd use
3ot MUST NOT comtipne FM wark. Inform the euster mmsdiately of the Agiboni
recommenlation that nse of the Instramest be discontinned.

@ Review the inatrument loghoak.

@ Save lnatrume s cunbrol seetings before starilog the procedure,

W Creek fiow repuired firmware updates and verily wilh castomers i they weak] [Be J installed.
=]

For HF application systems, if standarnd e imbroduction system was not insalled, nsk che
o

mer o instal it

O Diownas any specific lssaes with e customer prioe b starting.

D’FR SV to perform a Full Wavelength Sman for Cu HOL - *As S best_1*

2 Perform n Bosie Cu ABE fest - *As fownd test_2°

@ Print the Detalls page 65 screen captures of the test resulis ard atach o the end of this ehacklist

et 29-Jar-2010

Lomrighe @ H18 Agilent Terhnodgaes
Pz 2l 10 —_—

tenm3lunaugy

Agilent Technolagies
15 240 280 Serbes Atomie Amptm Spmew ‘]
Fyutem Preventive J
FLAME SYSTEM section
{mmmw
Electronic compopents

O Review and confirm instrament configerstion dats in SVD
O Confirm power supply valtages using e SV Pawer Sepply dingnostic
O For Duaal Beass instruments - Confirm BRC frequency asing the V0 RBC fresmency dingmostic.

Mechanical components
O Check the btm:rmmmmmukrmpubem froe mnwmr.l{mhnmrmmi
il Bubwication, e Molykote 321 or «d Frense.

O Run S¥D wets i exereise all motor drives over the full range of their travel:
Mosechramarar drive

Blit drive

Lamp selector

ABA

oooao

Optics companents

Chack that éarernal oplical surfasoss ane clean - Clean or replace as required.

st SV i per i Mono Wavebsngth Correction,

U VD apd perform Sl Calleagion

U SV i perform G rating Squanenes Dingnostic.

Use EVD apd perform Zere Ovder Ofser Mene Correction.

Use VD and perform Wavelengeh Repeatabilicy.

Physically inspect selected HU lamps (customar i supply per thair choie ) and mssurs the

% Guin for esch lamp. Advise customrer if lamps ore showlng e missson degradation Jos W ags.
Checks that the signal energy of the 02 and AC lamps track properly. Advise customer if thelr D2
lamp 3 ebeorwing emission degradstion due to age.

0O gggoooo

Sample Introduction and Atomization

O Inspect the bursss isderlock pate e ensure thet the interlock pin is secure and correct for the
hursser typa.

3 Chean the burner shot with a clean white crd.

@ Check the uniformity of the slot width,

2 Clean ibe burner if required.

Iasuid: 20-Jun-BF16  Fuvisscs: B0 Copyright & 2016 Agilers Techaologies
Page 3 of 11

tensnslunIugu

Apilent Technologles

ummmnum ammm

System Pr - Standard J

Change the barner o-ring.

Clean eyl izer, s pray chamber and ligaid trap.

Change all o-rings &nd seals in v ebmlizer, nebalizer block and spray chamber.
Check that the pressare rediel bung rebeasses readily.

Change e-rings om this fel and oxblent deliviry barts

Leaoe the liguid trap EMFTY and verifly the flane will ot kgaite bn this stase,
Refill liquid trag and check thai overfill drains freely into te drain/wastin tbe.

Check the drain/waste tube for good drainege. It should not b tight beeds, kinks or Joaps
and the bower end must be above the liquid level in the wasts vessal.

cooogooo

Check and clean the Igniter electrode
Pressure test for leaks

o

a

O Leak test gnsbox interninl companents and capnastiong

0O Check safety interlock status and operation using the VD interlock monitoring dingnestic,

E

Tanite o fxme

Clhiseic that you can aubjusst the nebmlizer uptake rate from 4 to .5 ml per minute,
(Optlesize the instramant regdy o parform Cu senaitivity test,

‘Create & manuel method to perfarm a Baske Cu AES est - “Firsd Parformance Testing ©
Fun a PM completed sensitivity test for @ 6 ppon copper semple and tesond e fesalls is the
Ad PM Performance test results and measuremanas wble.

ocoooo

lsgued: 3-Jun-3HE  Revision: B0 Copyright € 2016 Al Technulogies
[ Pagedaf 10 —

-
55 240 280 Series Atomic Adsorplion Spectroscopy 1

lﬂﬂﬁﬂijﬂ‘ll.lt]ﬂ

Agilen Technalogies

System Proventive Maintenance Checklise - |

-

E .l

O Secthon NOT Applicable

Electronic components

B Review and confirm s trument configurntion datn ln S¥D
o Confirm penve supply voltages using the S0 Power Supply dingnostle,

Mechanical components

& Rup SV teats to exetcise motor demves over the full range of their triwel
o Monechromator drive
ET_Slit drive
G Lamp silectior

Optic components

&7 Check that exterval optical surfaces are clean = Clesn o ppbece s mqus
Use EVD and perform Mone Wavelengih Correction.
Eise SV wnd perdonm St Calibrstion.

" Use SVI and perform Grating Sqmarewess Dingnostic
e SV aned poeform Lewo Order (et Mone Correction.
e SV e peerforem Wavelosgis lopeaabsilicy.

" Physically ivspsct sebected HE lumgs {oustamer 1 supply per thelr cholee) and measure the
% Gabn fir each lassp. Advise customer I lamps are showing emission degradstion due o age

resdd

DEEEER

VL xm and workheadl nl checks

o’ Inspect the GTA workhesd gas hoss aod conneioee fr hads.
& Pressure teat for gos heals
B TF b coober aysatam in senmasibie (stumid-alons) chock for corvect operation and cooinnt; water
bewn] - this includes any emperaiare and pressure settngs plus filter ceaning (air fow and
WALEr )
@ Tespect the GTA werkhend water fioses and connections for keoks
& Cheeh all grapghine companents and replace i necessary.
H" Tube
B Electrmlas
& Shrand
@ Chech and clean the end windows on the warkhesd,
& Check safety interiock operation

It B-Jun-2000 Reviion: 3.0 Copyright © 2000 Agitem Teehncdogles
Page S of 10 |
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Agilemt Technalogies

50 2400280 Series Atomic Adsorption Spectroscopy i
System e O

& Dpitisiong Uy insirament. ready to perform Cu sensltvity st
Bun: the sensitivity teal fior & 25 ppb copper sample and recond the sesalts D i el table,

O Section ROT Appbicabis
@ Check condithon of ths P capillacy - replace if necessary
@ Check condition &nid apersison of PSD syringe - ensure |t does not have sir [ocks and hubbles:
& Change PSD Fings bosthe o-ring.
B Chaek and elesn i rimse vessel,
O Chatek et srain ks for goosd drainage. 1t shoudd not hove tight bends, kisks or bops and the
U/l.mnr'smi erust e shove the lquid level in the woste vessel
u

Ensura thet the wste vessel is suitable for e with the fareses systim.

O He-targuin screws seoaring the habs, presser arms wnd pamp mounes,

O Adjust pseh raller so that it rotstes freely.

o Wipe clean the pamp raber collirs snd pump bands with a dry chean eloth.

D Ensure that the presser arms and the sarfaces near the pump are free from dint ond spills.

O Remove the pump madule sear cover sl chick fr the incursion of liguids and any signs of
oTrRsn.

O Re-torgue the mats that fasten the motor mounting plates i the chosis,

O Chesk cligs seearing the diluents holder and replao: i neosaary.

D Disensnbet, clian T-piece, and reassemble the tubing uslng the fodkwing steps.

Bemeve the T-pises by dscanmecting the pump tubes, the pamp bands and all atbse Lobing

Place the T-plece kn an altrasosic bath containing strong detergent 1-5% Decon 30 or similar,

Tor approsimstely &-10 mivates.

Wash the T-piece under & tap with & strong flow of Wil

Feins with diatilled waber throush all of the indets in ke roverse dirsction o nermal

sumpk fow.

Heassemble

a
&
a
a
2

" Section NOT Aplicabic
The Agilent P54 ﬂmﬂplﬂhhm 1o need mirimal maintenance.
The o maintain the performazes of the

autosampler.
O Cleankng the spill tray, mok heation mat, end frames and chissis aecessories with s dasmp anfl
clath &nd diluted makl detergent.

[h---d:znd--n-mw Reviskon: B0 Copyright ©.2016 slamt Techmsngtes ] e |
Pagnboed 19
ensslunlugy
Agilent Technalogics

0240100 Sores Ammlcamumﬁc::M

@ Cleaning ihe nutnsampler cover panels with domestic window chaser,

@ Checking the K- axis and Z- nxis drive behts for cracks, splits, damaged teoeth, exoessive fraying,
enlor changes ar degradation from fames..

3 Check the X- axis, Theta- axis and & axis FFC oables for erechs, incorm posilioning,
damaged edge or damaged connectors.

HOTE! The sulosampler requires no axira libncation Tooug heul i1 Hatime,
Far harther details refer to the 5P5 4 service mananl GE4 1090060

o Seetivn NOT Applivalile

O Chick thi x-axik and z-axis iming belts - Replace if there is are any cracks, splits ar oolor
detericration snd belt tension,

& Check belt tensions « Gt i teguined

@ Chesk the lnbrication pod Sor singhe x-axis shafl, [f pad is dry or customer has cheerved any

vibFatsen oF arTatic mvEmants of the x-axis carrings, add 1 mL of Bow Cornieg 200 @ Flaid,

300 TS ik i wiall

Chick the ato-asinpler shility 1o find tube positons - Calibrabe B required.

Chan the £xta For siefaces of the accrssory with soft lint free cloth. This cloth can be

dampened with wars water or a mikl detergent. Do not use coganic solvents or ahrasive

cleanieg agess.

a
a

VGA (hydri

17 Sectlon NOT Appllenlile

Inspect Viia gns supply hose.

Inspect/reploce YGA pump tubing

Check low gna pressure interlock setting- adgast If vagains.

Chipek: grewscizion orifioe gas flow setting - adjst |7 reguired.

Check gas regulatar pressure w46 pai (325 kPa) - adjust if required.

Clean the exnerinr surfisis of b acoessory with soft lint free cloth. This cloth can bo
dampened with warm water or & mild ot rgent. Do not nse organic solvents or abrasive
cleaning agents.

ooooooD

o NOT Applicable
Check the cosdition of the power cahle.
-I/Clmlhummrmr&:u of the: accessary with ao0k linl free cloth, This cloth can be
dampened with wirm water oF 4 mild detergent, Do not ase organic solvents or abrasive
cleaning agents.

Edmsd 2den 2018 Revision: 80 Copyright @ B11& Agilent Tes hnadogses
Paga 7 0 101
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G5 240 280 Serbes Atomic Adsorption Spectroseopy
System Preventive Maintenance Checklist - Standard |

Egstore system

@ 10 yota horve altered the customer's natrisser
caiginal stabas to allow the customer bo conduet
customer's mathed)

ihe course of FML reslore o Uthe
mormal activities (eg, reicad s

W the FM eervice is perfnremed prior to & qualifearios =i, thin uss the qualification procedure as
mguwide for flnad instramend st up and chedioat.

Serviee Review

& Attach mailable reports, printouts of 4l tests to this documenatioe

& Jecond the FA service aetivity in the cuslomers instrament. recosds, Joghoek

Q',l pdate, resed Instrusenl malmenance counbers & AppTopEEE

9 Alfix the PM sticker to the system ar iratrument logbook hised o6 the costomer's request

- Complete the Service Review Camments section below IF thars are silitionnl comments

O Review the service and asy tost results with the customer.

G-Il the Instrumseit firswsre was updated, record the details of the ckange in the Service
Engineer's Comments box Bslerw or il necessary, in the customer's 1Q) secaris

AA I‘M Prrl'ormnm‘u tost resulis and mensorements mble

| Abe value >0 1=
| #rs0 <10 |

Abs valpe

Feoman Mersace snalytien] perfurmence: 28 ppb copger sample
| Precision %A= |-; L0 [

|=0aa

Doaend; 3-Jun-2018  Revision 8.0 Copright @ 2016
Page B of 10
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Agilent Techanlogies

5 240 280 Series Atombe Adsorption Spects s py
System Proventive Maintenance Checklise . Standarsd

, S

AA consumable and parts Tist table

Tast Sodution - Cu Spge miution

Test Solution - Blank solitkes

Copger, I ug/m), | (il

Eili, Mk 7 Drings, aquecus, complete set

Orgasie Kit

Jwﬂwulmrcl.ﬂnl!l

[Tubing Capillary £ Wuts
MIEWI"HIWN&! {orgnnics ealy)

| (Glass Imipact bedas (B pik]

| Tefhn inpact baics (B/pk); {oopaion only) |

00| G065 L0 B0 R0 | eongymahie
D005 140 B0 280 | consumabde ]
D0 B3 140 240 280 | eunaumahle
60 BA 140 EA0 280 | onsumabie

| Bume cleaning strig {1040, pk). 1) 85 140 240 280
Windew UV silien — uund (righe aiie] 51 56 140 240 265 | 8 spplied
Window LIV (liga - rectangular (e side) 130 40280 | PM supplisad
' aithesde wiidow . rovsd ABIC0 2700 | 50 55 14D 260 260 | PM supplied
| Pad adhssive windom - recearguiar ABIO012800 | 5055 140240 280 | M supplied
lectrode kit {1 pr} (D2 SAID0M0 | GTAIZD PMaupplied |
Shued (02] SO0 | GTALED P supplied
T man lectrodi Kl gr) | Sa10006E0 | aTA L0 P auppiied

|Bowmansboud [ B 1M0aRN | GTALED PM suppilsed
Oring PAD rinss bty a010025000 | P ¥ suppied
MOTE:
e clxsaified &s PM supplied in the above bl are included in the standard FM.
Thase classilied a8 consumable should be provided by the eustomer or charged to the
eustomer 17 supplied by the Agilent service enginesr,

* For engineers who only service AA instiuments 5190-8278 can be used s a clsper
Alternative For 6610030100

lrued: 2-Jun- 2016 Bevisir B0 Copyright £ 2016 At Techrologles:
Page 0 |6
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Agilent Technologies

55 240 260 Serles Alomic Adsarption Spectroscopy
li'}'!ll‘l‘" Preventive Mointenanee Checklist - Standard —————— ——

Other Important Customer Wel Links

Total no. af pages fior this dociment: 10
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SVD Results Report A
vnm.m|
Repert 07 Dlagnostic Stant Tima:S 52021 94205 AM  Oingrastic End Time: TSE021 102540 AM
Customi: LAS ‘Sarvicn Enginens: Kol
Agddress: Fix Comtact Dedals: G2.6375353

Instrument Configurati
Configuration:
Serial Number: MY 18130000
Instrument Model: Yamse A40a0240280  Number OF Lamps: 4

Turret Type: Auomatic

Flame Instrument: Falss
Furnace Instrument; True
Zeeman Frasent: Tras
Internal Zeeman: Tne
Intermal Uttrad; Tre

Optics Type: Singds Beam
D2 BG Correction Fitted: fase
Boot Block Version: 202

Mona Type: Awcmatic
Gashox Type: No Gas Bax
Auto Burnar Adjuster: Falie
Mains Freguency: 50
Firmware Version: 212
Phatomultiplier Typa: Memaiiiinm)
PWE Version: 121

EEPROM Data:
Inatrument Run Hours; 12571567 D2 Run Hours; 0.000
Zero Wavelength Offset; D2 Sarial Numbes: nol sel !
D 1 AT
Sseraciion: 2 Install Date: 111970

D2 Original Intensity: 1.000

Flame Hoawrs: 0000 D2 Last Intensity: 1.000

quue-ﬁ_t.;;:m
Averaging Perlod: 300
Datapaint Count: 20

Upper Limit: Highest Measurad Frequency:

5100 S0

Average Freguency:
5.0

Loweer Limit: Lowest Maasurad Freguency:

#5100 5004

ot IEEEETTN

Fipert Burraled A BUSE 453314 AM

VD e g
tanms"['um%u

Power Supply:
Averaging Periad: 200
Datapaint Count: 20

Lower Limit (W) Actual (V) Upper Limit (V) Result

12,00 Rail 1080 1248 1320
-12.00V Rail BEF] 180 -0 m
B.00° Rail 450 540 550 | Passed |
310,00V Rail .00 31400 541.00 | Paszed |
Mapart Gasersded Af: BR300 105014 b 2

Beam Balance:

Peak Salected; 32420

Lamp Alignment: [IEEEECIN

Lamp Type: Copper
Lamp Socket Used; 3

K Lamp Sorew

Senpe Pask EF.D !

mﬁfh%%ﬁ]u

Fied F1 1 ANPIE Rul F1 1 Rl Fr 3

(LT Lmens i)

] |

X Lamp Screw Result: J L ¥ Lamp Screw Result:

Grating Squareness:

Lamp Element{s): Copgsr
Lamp Turret Pasition: 2
Lamp Currentima): 4 o0
it Width{nm]): 05
A5t Order Wavelengthinm): 24,60
Lamp Alignment: TR

Lowar Limit (nm)  Actual (nm)  Upper Limit(nm)  Result

Zarg Order D10 0.00 ot m
First Order 37445 2466 WEA5
oMo mum sew e

Aapert Maewated AL IVISTOT1 100074 AM

lanfTla

3 V0 Fanggr Moo
M


1470
Rectangle


1470
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Wavelength Repeatability:

Lamp Used: Coppar

Poak Usadinm): 224750
Connected to Socket: 3

Lamp CurrentimAj: 4
Slit Width{nm): 0.2
Slit Habght: Noimal

Lamp Alignmeant: TGN

Lower Limit{nm) 324.60¢

VAppAch v Jate S
Sample 1: 124,684

Sample 3 324800
Sample 5 324864
Sample T 324660
Sample 5 534664

Mean: 324562

24.724 Upper Limitam)

{Agprach from e
Sarnple 2 324.860

Samphe 4 334860
Sample G: 324,860
Sampla 8: 324584

Sample 10: 324,884

Standard Deviation: 0002

resuit: IEZTEITN

Fipert Berwraled A WISE21 133014 AW

Mechanical

Wavelength Drive:

FW0 R Flags
tanmi‘fumﬁu

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellanecus

Signal Processing Linearity:

Caleulate Moda: Mew Calc Moda

Lowar Limit Actual WUpper Limit Result:

&0 114 180 257 A

s om o w
2 o 2 =
53 a4 514 E
&4 B25 510 005 m
S5 1435 1549 "B
56 458 735 3053

a7 4347 4753 5313

Interlocks:

Burner Fitted:

M20 Burner Fittac:
Flame Shield Closed: ITEEEITR

Gas Control Firted: TGN
Presgure Release Bung Fitted:

Liquid Trap Fitted:

Flame Detect: KRN

GCU Active:

Oxidant Pressura:
‘Dxidant Changeower:
lgnition:

P it A IS5 A5 -T4AM

U0 Fasegs Maged
tanms‘l’umﬂu

Auto Lamp.Rncugnitinn:

Lamp 1: 70-

EcdiumP plasaiam (fusk)

Lamp 2t 3 - Arsenic [As]

Lamp 3: 1£-
Lamp 4 21

Coppar (Cu
Gokd (A}

Lamp 5: et Suppored
Larmp &; Not Supportes
Lamp 7: Not Supporie
Lamp 8; Mot Suppormed

GTA Temperature Monitoring:

Notes:
L]
Signatures:
L FETE
e Dt Hitunphod Do
Maport Gucermied Aé- GBI 30 P4 AM P swn h‘ﬁw‘%
SpecAh Report 485 PM WU Page 1ed2
e ek
s Brartad 12 PR UGB G T12 A IO
Warkahast Tou! Cu 18
Commam
Nemass QP
Compstsr cama.  [ESKTORLY
Burml Mamter MY 18120003
Mothad O (T mani
Blareani - Waira: -
ISEALING L Ty -
Cong, Usita: L
EstumE Mode: Abacrbarce
Sampiiag Mode: Aol
Calibeation Moda: Eoncariraion
Mam remurt Mode: Paak bighi
P plicasns, Standard: 2
Eeplicazss. Sampla; 2
Epang kon Facsr 10
Minimam Restiag: Ot
Smaotsing; 7 poind
Can Do, Places; 2
e ngth: WA
SHi Wicks: aEnm
G L
Lamp Curtesi: anma
Lamp Poasos: 1
Bazhgraund Correctin: BGOm
STARDARD 1 1550 gl
STARDARD 3 0 g
BTARDARD 3: 4500 g
Pt icege Fanta: w
Pt icoger Etartard o b
Fart i Loy Lima: LY
Feticos ipper Limi: N
Fureanh b ptban Pt =
Caeatian Algarithm: Lenw
Cal Lowar Limi: e
Cal Uppes Limit: [UTEY
Wzrkhaad beigst Anam
Tosal Valume: Bl
Sarmpls Vel il
ol Regurion Facior: 2
Bk Come WN00L
Fuih Vial o £l
Maiap Vial Ha. =
Barapla Ma_ of inju ctiona- '
Sampls Lasd Dry Siep; 1
anp Tame (0 Trmisl Fowilmng Gas Type Resd  Sgnel Siniage
i a5 is (] Lo ha o
s 420 %] Forrsl W o
1 1 LT 5] Pl [ [
Byvig o iy
1= 085 - 1a2) Q
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SpuctrAA Repor. 450 PR A072021 Fags 2ol 2
2 o 58 01 [ [
3 oo 12 w3 Florri iy L]
5 [ EL o (=] [ Vi
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a E 7 ] Lol e Vis
8 2400 21 ] Haal o Ve
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B
ame o
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[
0.0ee 00607
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LAL 01w
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o
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Agilowt G110 amd 5100 ICP-DES ]
Freventve Malntenanes Cheekbist J

Agilens Preventive Maintenance provides laciory recommended service for your analytical sysiems to
assure relishle apersticn and the sccurscy of your results. Delnvered by highly-trained and certified
sirvice ergliswn e asisg genuine Agilent parks and sapplies, Agident Preventive Maintesano: provides
everything you meed to reduce anplanned downtise and keep yous sysiess apersting at thelr peak.

For more information about Agilens Technologies services ploase visit our web site using the following
URL hitp e gl (ET-us servi €

Customer Information

o Cusinmers should provide all necessary operating supplies upon request of the engineer

& For customsin using HE applications, U instrament shoobd be melormed G0 08 standand sampbi
istreduition syslem.

» A customer representative shouli be mailahle to the enginesr while performing the preventive
maimtenance provedures,

& ABY PR, ROTinclnded 0 e PR Lt section of this dosum sl are 100 it of th meommendisd
Preventive Malnbesnance servios, por ane thiy inclided in thi prioe of this seevioe

* 10 aystem peguin the e af addilinnal or special procedares sndsar pars for U isstmment
service, then these st he codered sepacately and charged &3 & repair, which may ineur additionsl

Service Engineer's Responsibilities

*  Only compdete/prisiout pages that relate o the sysiem belng servieed.

& Camplets pmpey Melids with e rebevant infarmation.

= Complete che rekevant cheekboges in the checklist sing o X ek mark =+ in the checkie
= Complite Nt Applicalib check bemes b indicete sérvives nol delivened, s el

= Complebe the FM seevice in the arder of the sk listed.

*  Complete the Service Review section together with the customer.

Issped” 4 March M2L Revislon: A.01 CapaTight @ 21 Agilent Technod ages
Fuge | of 8
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7 Agitent Tachnelogies
Agllent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklisg J
System Information
Instrument system name asd 1D ICF-pgt st v
Eikstruie k. systom site and location Ukt ConalteaT
List system compmasni preduct numbers. List tha serial numbsrs of sach compeasnt
K LTI Loy iseast
2, z
A a
4
5 '3
I3 o
| T
8 &
u @
) 10
ICPAOES Coifigasation talile Careli the typa e wrils in the type if sths
| Mehmlizer Trpe ﬂl"ﬂi {mekeh | other

[s...,,-c:h.ml.. Cyelonic Singn Pass || Oy Disathile Prest]] sther
Tarch [ wher

Injector ameser &‘Imlflmmi 1Amm | 0.8mm | otker
Injeciar Maberisl Touarzh Ceramic { saher
Eswued: 4 March H21, Revision: A0L Copyrighe & 2021 Agilere Tochnloges 1
Paage 2 of §
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1470
Rectangle



Agilent GL1TF amd 5100 ICP-DES ]
Frevontive Maintenanes Chacklist )]
General Preparation

B Diseuss any specifle questioes ar lsues with the custmmer prior bo siaring.

57 Review the instrament logbook.

D”Nrfnmlrnznj external inspection of system for cleanliness.

A7 Check fur praper instaliation of safety-relabed parts, amemblis, sesars v,
Chock fur soquired firmwsare/sofliware updates and verily with cuscnmers 6 they would Sike iz
s rallend,

O For HF application sywtems, i standar samphe ntooduction systen was not installed, sk the
CrsbamET 10 install i, e

?’ Ruf Tearfiiment Peiforiaiee sl gl seoord rislts in Enstnsmen! Performand: Test Beedlts Talile -
Pre PM.

Inspect and clewn the system

B Lol o R S #000TTAL AR o PESbbE.
Inspee et WRLET Conl i hoceiss, Zas 1nis Mind PaOwer o Bor FReeRaiing wis oF dumigy.
& Perform o general internal nspection of the sysiem for excessive dost sccumulatlos, clean if
nEEssATY.
@ Irmpect semple introduction companents sni record nity mequired maisenance in the Servioe
Engineer Camments and notily the customser as the required actions regained,
3 Recard the BSIiment aperating conditions in the ICP-DES St Results Table
ﬂf Heplece the polvehromator purge fllcer.
e the rartial pre-optses window
pince the nxial pre-optics window for SYOY ard YTV instraments

Check exhiist Dow for the correct posilive extraction ab the exhast duct s ey mist
misimum specileations.

THeplete alr det dust er.
& Heplace high capacity air imlet dust (ier element if msialled. =5
& Remeon and elean irstrument water inles fiter.

L Water Lur

1 Section NOT Applleable
B Dirals cooling flukd nd remove any paricles from the chiller Teservolr
B Hemore, chean, and reinstall watee inlet setal mish flter IF present

‘;,':}u fll with Palyelear Flus coolisg Sald.
Cheas the coaling syetem Alr e and the condenser.

[ Basedl: 4 March 2021, Reviston: 401 Copyright @ =21 Atlen Teehncssges I__a
Pagn 108
'
tensnslaunaug
LY Agilent Technotagies
Agilent 311F amd 5100 ICP-0ES 1
Freventive Maintenance Checklist )]
PS5 3 Auto Sampler
& Beethan NOT Applicahile
a I‘an‘ut’q‘bln this and verify Enirl

O Insgeect Xl & agks belts for weay. Beplace 5 neoeesary.
O Clesn X and 2 i slide sfafis,
o

Using svsstemer’s racks snd the Agilent softwsre meoe the semple proks 1o the 4 outermost eomers
and rinse port, ensuee that the probe is appeoxisacely centeeed in chi vial

SPS 4 Auto Sampler
P Becton NOT Applicable

O Clean the spill tray, rack lecation mat, e frames and chasss with & damp soft cloch and diluted
mild detergeni.

3 Clean the autn sampler cover ponels, o cover bt 15 installed, with domestie window cleaner

3 Check the X-axis and Z-axm drive bells for crscks, splis, damaged leeth, excessive [rying, color
changes or degradation from fumes,

3 Check the X-axis. Theta-axis and Z-axis FFC cabldes for craecks. incorrect praitioning, damaged edges

=]

ar damaged connectars,
Pump Tubing Replacement, Beplace perisaltic pump vabing. Replace all wibing that goes from the
Tinse station to the pump and from the pump bo the wasterinse bottles

AVS4,6.7

= Surtiun NOT Apglicable

O R place valbe rotar sesl

O Chevk fiteisgs for signs of kaks

@ Check tubisg including awinsampler iuking for kinks or excessive wear
0 Cweck high flow pump fior signs of |eaks

Instrnment Adjustment

H Check position of Zn peak, adjust i required.

EJ Check Argon Ratin, sdjust to specified value if requirsd.
@ Periorm Detector Calibration.

B Perform Instrument Calibration,

y’mm Instnumeni Performance Test and record resulis n Instrument Performance Test Resalis Tabe -
Post PAL

A For spstems using ICF Expert version 7. and sbove pan the fallowlng Insmament tests and record
the resuli n the Instrument Test Results Talbe
B Subsystem Commankations Test
Aie Flaw

Frgw 4 ol &

Lemassdt. 4 Mareh 2028, Hivision A0L Copyright @ 2021 Adilist Teehnoboges ]—

tene3lumug

Agilent Technolagies

Agilent 3110 &l 5100 ICP-OES

Freventive Maintenance Checklist

L RS

& Water Flaw
A Gas Flows.
& RF Generator
& Camern Test
@7 Ogiics Test
Nehubizer Test

Test Res Table

Note: These Measarements 4o not Frm part of any speeification and are foF mefenence anly.

Fre FM_Sensitivit Chesk “Pust PM Seasisivliy Chck
Resdlal Al * Radial Asial®
In ELABET nm SRBE | g0 5l ain1 4 Wit
M 3ET010 e SRAR naE L e} FEELENS ey
A1 306 162 i GER 11 3 b s
L 53 A b ] b ]

" Axinl result b5 ot applenble for GROTAAA, GRILZAA Rad|al View aCrsestn,

Instrument Test Resulis Table
Note: The Instrument Test resalis are or systems wleg 10F Expert version 7.5 and above anly.
E Test Result = _:
Suberatim Commusicaiions Test This,
iy Flow Posn
Water Flow Frst
Gas Flows 7P
RF Getemminr [
Camera Test Tt
tipties Test Py
Hebullzer sest fBss
[ Issiiiat & March 2001, Bavisdon: 401 Copyright © 2021 Agilent Trchnaligien ]_a
Pre & uf &
'
tenm3lumugu
Agilent Technologies
[A;ﬂell G110 and 5100 ICP-OES -]
Preventive Maintenance Checklist J
ICP-OES Status Besults Table
Pk Thass messeiineosenis da nol oo part of any apecilicalion and are for reference only,
Memsursment Seazdlsy Maode Plasma (n
Wlaiins Vednage [ELRTEY vac 0 y.500 WAD
Wlaine Curreni | (L A 114 A
Instrument Tempermurn 144 “ 13.5 o
| R A P 'u-.m el (N ] Hx " Nz
Flasma Exhaust Temgerature e v i s C
Watrer Fiorm Oimcillator N TR T Ead L'
Wiaster Pl Detecior . Limin 15 Ly'min
Waiter Erdet Temperaturs 14,1 c nA o
Falychromator Temperature i = el e
DCIF Temperatne 1Ly "o -1 b o4
| Thermd Buabiliser Yo d by 154 0
[Ty — L 1S KPa LA, 5t kP
| Purge s Supply Pressarel CERT KFa L, 1y KPa
Ciption Gina Supply Pressre® - kPa - kPa
Nabulicer Flow o sl " 4g Ly
Nellser Buck Prossurs e — Wik i
Plasma Gas Flow i SRR e Limia
wsiliary Gas Flow Ko MRRSFERE (1) Lt
RF Power X0 ML CReL L1201y w
RF Supply Carrem i MRASIFERERL 21311
RF Supply ¥oltage o iedsirem e ks ¥
*1 If otsan nstalka
[ Dsassct: 4 March 2021, Revision: 401 Cpyright @ 221 Agilent Tuchroligio: ]_/
Faar fiof B
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Agilent Technologies
Agilent 5110 and 5100 ICP-0ES 1
Freventive Maintenance Checklist ]

| Fart deserigeion Part Number

. ; % 01, GEIILA,

Aial Pre-Dyitic Window RO AG014 RAVLLE TR |
Riedial Fre-Optie: Wisdow GRHICARILE All ]
Puipeliar Phis Conling Fluid G002 Agilvsmt Wates Bavireulsaos -
Purge (as Filter FEATTATER A |
Al il Tl RN AR al |
Higth Capacity Air Fiter R 001 B Opstienad -
Rotor el for &-7 port valve for : . .

VST LG GRASATIRBS -
Rotor seal fur 4 ot valve for P Ry ~
AVEQ

Rinse solution so pinse stacion

AT BE410-801 21 BFE 4 i
Bash conmector £ G 1 Giim 10 3541060124 SFBA -
PV wnsie tubing B od x 3mm GE410-B0LE EFEA -
Id, Zm

Addditional Parts may be reguived from engisesns stock

K axis drive belt B ST -
2 i elrive hell B4 04T 400 LR -
Ferbnakic pump nsng FYT -
BulvaFlex, 3 bridgod, SN, et

For HF applicalices, sk the custosmer to reinstall theis ssmple intmoduclion system
Laswe sysaem bn an idke staie: on aned purging

Guidanen: If the FM service & porformed prior o  qualification service, than use the quatifieation
procedure as & guide for fisal instrament set g and Chickowt.

Service Review

p" Affix the FM stlcker 12 the system ot instromens loghook hased on the custoamer's request.
Complete the Service Englneer Comments section below if there are additional comments.

Ewoed: 4 March 2020, Revision: 4.0 Copsright & 2021 Agilert Technodoge ]_/
Fagn 7 o'
:
tensnslaunaug
Agilent Technologies
:’ Agilent G110 and 51080 FCPAYES ‘l
L Preventive Maintenonee Checklist ]

B Review the service and any test results with the customer,

I the Isstrument. firmware was updoted, recard the detnils of the charge 1o the Service Engineer's
Comements box Below or I necessary, in the cusiomer's 19 recards.

Service E ¥ {optional}

I wre i &Ny SpeCine poGnts i Wish 1 ot 8 part 0 peforming i (7o Lall1bon aF Gy Hems of
interest for the cusiomer, please write in this bo

L

W

How o get informacion on your product:
O Literasure Library - hetp./ /v pgilent com/en-us produst \op-oes op-oss-gusbema 5 | 1 i-iop-
cerklierature

Q Memd 0 Ko maee? - Bk o agibentcom crossiabyunivers iy
O Newd nochisical support, FAGS? - Barpa IR i
O XNeed supplies” - wowagilent com'chem supplies

Service Completion

Service request mumber Lobinilln Date service completed oa lizfal

S I

Doeumert part number: GAOLA-80075

Tsomsct 4 March 2021, Rvininr: 4100 Copyright & M2 Atilisst Tischnelogiiss
Page B ot §
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Be BTl

Repart Sumemany

Irestrument Mocel Agilen 51005190 W0V KKPOES
Ireatrumant 1D GAM 1AGATISA

Irvsirument Sl Humber MY IB03001

Eoftware Version 7.3.1.8507

Firmmusrs Varsion a4z

Tasbed By ki L

Toest Compiaied On 120021 & 10:50 AW

Subsysiam Communicatons. Test B
|
imrmrm Skipped
I'w.i.uerme Ekpped
Gas Flows Test Skippad
RF Genaraior Test Suipped
Camera Text Shipped
Cptics Tesi Suipped
Adwanced vahe System Test Shipped
Pl i Taesl Fass.
Sensiivity Test Pass
FPracson Test Fass
== Paga 1284
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Rescition Test Pass:
Eleman Wavelenglh Spechication  \Widih

W{IT4215 im) za40 var

As (155980 rm) 820 523

© 183027 rm) 2 11.50 26

Mo (202,032 nm) 80 -LH

Gr (206188 nen) 5 1340 @I

Zn 213887 rm) S8R BTV

Pl (220,353 nm) s950 T2

Co {228 815rm) s17.20 11.88

B (330,424 nn} L5400 T

Mn (257610 nm} #1330 a5z

M (260 5588 am} 52030 EE ]

Cr (267.716 nm| =100 T

G (324 754 o) = 35.00 1808

Cu (327386 non) = W20 "

Sr (0071 nr) £33.50 24.39

Bl (455,403 rim} =4400 EEE

Sr 460 732 nem) = 26,00 736

Hla {£52.408 rm) %36.00 2553

Ba {514.971 nm) H42.00 3499

Ar (B78.253 nm) =T400 £8.48

P (766 450 o) S E0.00 527
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Sonsatvity Teat Fass ]
Padal
Eament Wassangh  Specfication  Method  Patio Sisedard  Blank
A3 (188280 nm) 880 SRER 1872 1313 424
54 (196,025 nm} zatn sRER 1181 HITA 84z
Zn (213,857 nm) 2430 SRAR 40813 458082 406
P (330,353 nm} =4840 SRER 1t mezE T2E
| Mn 257610 am) =3519.0 SRER 114152 ZEE00Z 2 5368
A1 £396,152 nm) 234 s8R a 50300 SATES
Ba (£33 408 rm) E340 SBR RALA 159990414 17DSSS
K [T55 481 nm) 18 SER 53 109078 4 16404 B
Awal
Elmott Winalenglh  Spacificason  Methed  Ratio Standeed  Blaek
A (120,950 nm) =208.0 ShBR 2629 4.2 147.0
Sa (105028 nm) E1530 SRER 2627 35T a2
Zn (206.200 nm} w240 GRER 12053 1404E.1 127
2n (211857 pmp = 17430 SABR  THBAT 1T 47
L4 (214 439 nm} E42270 SRER ToG4 5 125303 3354
Pt [220.353 nm) EE .l SRABR 1T 132182 52
WAn (2T &10 nm} z 108250 ERBR 308847 TIdEAD 1607
G (267 T1E nm) & 10480 AR 44421 7e40.3 1515.9
Cu {324. 704 nmj =130 SAR 50T TAsIIE  TReEND
A (186153 nm) 260 EHR °me 2788153 TEF0A
Fia (423408 nm} B0 R 2T 10B999EES  G1T2R3
K {755 481 nm =240 EBR e TEHAIETE  ADT4EH
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Pracisicn Test Pass
Radal
Enment Wassiength  Spsclfication  Measured
‘iaka % RED
A [1BESED nm) #2680 o
Se 196,025 rm) w260 12
20 (Z11.857 nm} 150 15 -]
Pt {220 353 nm) 260 041
M 257510 nm] 15 oan
Al {3B5A62 ) 150 oy
B (453 408 nm) £1.60 LES
K {TEE.&81 nm} #1.50 036
il
Elemert Wvelength  Spacification  Measwsd
Waie % RS0
Jis (188,850 nm} £150 o851
He |18 026 el 11850 a7l
Zn (205200 Arh £ 1.50 a3n
Zn (213857 o) £ 160 pE
ol {214 430 nns) 180 0n3E
P {353 rm) =180 nE
fdn (257 B30 el =140 {35 ]
Cr {267,716 Am) 5150 o3
G (324754 nm} 5150 064
Al (385182 ) %150 045
[ (459,405 pmi} =180 nEd
K {TE5.481 nm) =150 LR
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Fnsult Sunsmary

Repont Summary

Insirument Madel Agrlent G101 10 VO ICP-0ES
| Insinumsent 1D GEOTIAGED R

Fwirument Senal Numibar WY 1B0E000T

Sefware Versian T3 197

Firmwae Yarsion 2442

Tesied By Mukoan |

Test Campleged On WO 12:55.48 P

Subsystern Communications Tast Enippad
Air Flow Tast Exipped
Wiater Fiow Test &
Gars Flows Test Exipped
RF Generator Tast s
Caman Tesl Skipped
Cpics Taat Pass
Advanzed Valve Sysiem Test Sxipped
Rasciution Test P
Samitity Test
i Pass
| Precison Test Pass
Oplics Test Paes
Radial Axial
Intensty E2BE135 5758042
\Viavelengin - 737,212 737212
Page 1cf &
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Rasclutian Test Pass
Elemenl Wavalength  Speafication  Width
| 174213 =840 Fa2
| 1B0.BAD niny SBI0 .15
| ©{183.027 nm} 1150 822
M {202,032 nm} SEX 833
Cr (206 155 A1) = 1340 -Fal
Zn (212887 rm) =87 BT
Po {220 353 nm) %950 Tz
Co (228 618 nm) =172 1151
Ba (230424 nm) < 9.4 T A5
Mn (257 810 nm) £13.30 e
Mn (260 568 nmi) = 20.30 1408
Cr {267 T16 amj) s 11.00 T80
Cu (324 T84 ] s 25.00 1882
Cu (327 338 rem) £ 14,20 14.32
Ar (338071 nmj = XLED 24.28
Ba (455 406 nimi) 44,00 368
Er (960733 nm) = 3600 1784
B (433 408 rem| = 3500 IEEE
Bea (614171 o 4200 2475
A [ETE2ED nm) =74 5518
K {785 481 nm}j = 8000 8519
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[ Sensitivity Test Fass
Fagigh
Elemant ‘Wavelengih  Specficaton Methad  Rafic Standard Blark
AR {158 950 nm) =460 ERER 1248 1242.3 585
Se (196 DIE nm] =410 ERER 1174 12986 er8
Zn{273.857 nim) 14210 SRBR flEza SMEE 1553
Pl (2200 353 e b za50 SRBR 1064 4.2 1789
Win (287810 nm) 35184 SRR 11838 2812101 TR
E R E o =14 SBR a7 551038 k]
Fia (493408 nm) ERCE EER 125.4 21520188 1R0ER2
K [T86.481 nm) =18 SER 57 107R0E.7 650738
Azial
Elemem Wavelangih  Speciication  Method  Ratia Starcand Blank
A4 {168,980 nm) =2X0E0 SRER 2876 A58 1704
Ea (1565 6 ) 21534 LRBR 2602 afand ZHES
Zn (306 300 e} 22340 ERER 1308.8 waza 1513
2 (21VEEST ren) = 1743.0 SRER EEA0T 208158 a7
Cd (214,438 rey) 2422700 SRER TSRS 1482275 504
P [220.353 nm) =300 ESRER BOET AE244.8 Bl
P (257 B10 106250  SABR 3a8509 SSEE  18T2E
Gr (267718 nm) 210480 SRER 50185 155000 6 15326
Cu {324.764 nm) =180 san 875 APBEELT TMEE
Al (506 152 o) 2 6.0 s8R B8 300040 1614
Ha {452.408 nm] 2E0D SBR 33 11BB2B154 507145
H [TEE.4E1 nmi 230 SBR 448 ITBETA.A  ABASTA
Page 3ol 4
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Procisien Test Pass
Radial
Elerrert Wavalengin  Specificaion  Medsunid
Wl %% RED
A (158950 am) £ 280 1.38
&0 [ 196.026 nm) &2.60 oW
204213 BET aim) 5150 0.2
Ph (230 353 nm| £2E0 0.4
Mr (257 610 nm) =150 042
Al (356,152 rami] 150 03
Ba (433,808 nm) <150 0
K (758,481 nm) 5150 038
Axial
Ererect Wavilangth  Specificaton Measured
Wae % RSD
As (155 950 nen} 5160 ot
Sa [156.028 nm) £1.50 082
I (206200 nm) <1.80 036
0 (213857 nm) 5150 033
©dl (214,439 nm 5150 041
| Pbizan 33 nen) 5150 03
| an 267 810 iy =150 ars
Cr (267 716 nmj £ 1.50 Q25
Cu [324. 784 rm) = 1.50 o
A1(398.152 nm} 150 n.44
Ba |453.408 nm) 51,50 [
KT 480 re) =180 [
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Fealnament Mcded
Instnarsend D
Insirumey Seeial Number
Satteane Verson
Finraare 'Yerson

| Testnd By

| Tast Completed On

Result Summary

Subsystem Cammunicatians Test
Air Ficws Test

‘Waber Fliw Tast

Gas Flows Teal

RF Genemtor Test

Camers Tesl

Oiptes Tast

Advanced Valhve Systerm Tas!
Reagktion Tast

Serativity Test

Pracision Test

Suhaystam Communicstions Test
Alr Flow Tost
0% Air Flow {ralative:
spos]
1800 1800

‘Water Flow Test

Agient S100/5110 WDV ICP-DES
GA01 1LAGEI A

[l v ]

7510507

dJeaz

Hukaon L

AER02T 1:34:10 P

ifigid

THY AT Pl {redative
soned

Pass

RF ‘Water Flow(Limin)  Camera Waler Pl Witer Infet Tempershrs
[ *Ch

1.68 136 1718
Pageict2
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Pass
Netulzer Agiual Fiow  Back Auzliany Acual Flow  Back,
Tarpet Fiow Pressure Target Flow
o ar 203.80 o0 198 108 55
Maeup Aciual Flow  Back Flasena Achwl Flow  Back
Target Flow Fressue Target Florw Pressune
20 200 1138 10.00 17.83 2424
RF Generator Test Pass
RF Powar Supply Test Passed
RF Pawar Supply (M) 141.475
RF Oscilator Test Passed
RF Qscifator Frequency 25874
Mz}
Work Coll Current (8] 45.931
RF Fower Supply Current |A) 2.000
Camura Tesl Pass
Inla?lﬂiuﬂ Time  Esandard Devisfon  Slalus
s
Esectonic $flest Tesl il 521 Passed
Dark Current Test £0on 0.734 Passed
Aray Teal 5 0.024 Faead
Linarty Test 0118 Passad
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