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CERTIFICATE OF CAUBRATION
1ot 2 Poges
MZASUREMENT (TEN: + Wind Direction Sensor Cakbreilen procedcre: 5
MANUFALTUALR  Hevahra The wind dieciion sensor was col by ogaliit

MODESTYPL * Sensor: WZF Stondord Rotary Encoder,, modell, 75
e g 105 500 OMOM-£35-001n om clse T Secton m-
R o by wind funnel witg 100 o voss fest dérion
SRAL NUMITA sansor wib-014 asra, The WI-CL-OOG ! L l{\.ihwi? L
Daua bogger: AS7HI Wiad aneesy peneration Jygtemy, - P
10 NUMBER * WG 553531 Pomitr performance measuromert: of pribias
CONDITIO AS-RICEVED s Lied ltem producing vind turbénes, boreh J017 wut ineSoy
CUSTOMER +ALS iboraiory grovn (Thatland)] ta., Lid. a2 cafbrarion ,umm 4,
l
ket fusa Luang, Sangloh 10250 Thalland. it (R
{pvscens euw)}mac-xmzm{m
WECEIVED GATE 11632073 Weorurernent 75 fecoprurrd the net
MEASUREMENT DATE 118 an 2013 JIOMJ!-I (A 10 realizetia of the Intrrnatiped
ISSUE DATE 12001023 teEr STLAN (S hedmgh the WOMT [Yigtidhol
Metralopy Instue of Maileng) wic Cortifiune
ENVIRONMSENTAL CONDITIONS: ber: 04 00M3-23
ARt Candrvan In The borIon are Is felkw: Cocertsity op e o
Temperature 1230230 't carurEmear
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63/14-15,02/35-36G, Sol Pelchhesem?7,7/1. Pelchhuzem A9,
Waithnpre, Banghohyal, Banghoh 10600 Thailend.
TTel: {66) 02-B680812413 Fax: (d6) D2-8680840 wwwliranates.com

Name: Data Logger wih
Sensor
Manufasturer: Novalynx
Mode) 110AWS-25DL-D
Serlal No.: ASTBS
10 Nz RYG_FS0531

Eentificats No.t CL-ODES6
Fage 1ol

Customer

Nama: ALS lnboratory greup (Thalland) Co.. Ltd.
Addrass! 104 Phatthanakan 40, Phatthanakan Rd.,
Khwasng Suain Luang, Khat Suan Lueng, Bangkok
10250 Thalland.

Referengg Uned During Calibration

1.5tanctard Temperaturs Froba Model: STS-100 A500,
Serla] Ne.: 66768200, Duo date: 23 Mar 2023
2.Digha! Tempereiure ndicator Model: DTI-1000-A MK
I, Serlal No.: 871407-00591 Due date: 22 July 2023

Callbretion Procedure

The temperature calloratlon wes done by In-House
callbration method s WiCLOO1 aceording to
camparison methed wilh stendard dighal lemperature
indicator and stendard lemperslue probe. The

Recvived dote: 16 Jan 2023
Colibratlon date: 18 Jon 2023
Issuo date: 20 Jan 2023

Gafibvation Condition
Tomparatire: (23£3)°C
Ralative Humdlty: (S5215)%

Treceability

The measurement results ore lracwable lo the
fnigmationat system of units (SI) through Natlons!
Institute of Melrglogy Thailang (NIMT) Genificate

number; TT-0034-22, Cortificate number ER-0082-
temperaturg pGale use was based en 175-60. 22

Calibrateg by T pproved S[gnetony: ..
O Mr. Sorawit Thachalad S M, Parinya Booncharoen
2 Miss Jittraporn Lestsomphol i\! A Colibralien Depariment Manager
N
e gy

THIS CERTIFICATE MAY NOT BE REPACCCOUCED BXCEPT IN FULL LINLESSE FLAMISSIGN FOR ACPANDUGTION HAS
BELN OQOYANED IN WRITING FROM THS LABORATONY.

J 63/14-15,67/36-36, Bol Palchhosem?,7/1, Pelehhesem Rd,
Watthapra, Bangkohyal, Bsnghoh 10600 Thallund.
Tel: (66) 02-84B0812812 Fax: (66) D2-8480B60 www.firanalce.com

Centificala No.: (L-006-68
Page2oi2

Resultof Calibration- (@ Without Adjustment O With Adiustment,
Callbtatlon Range: 20-407C

Eunction:
Thi waS with

sansor Model: HMPEO S/N: T0210901.

Dimensicn : Diameter 12 mm. Length 80 min,

Umoaatsion Sandard Luc

Pesth Brading. Roaing Error

{mm} o el [N [
60 20,067 198 0.3 c.009
60 25,088 246 05 0098
60 20,052 205 0.6 2099
60 35047 M5 -05 0.09%
60 40,038 393 07 0.009

VUC*: Unit Under Calibiration
The reportod expanded uncertainly is based on standand vncentalnly multiplied by 8 coverage factor k=2 providing B lovel of
confidence of appromately 95%

& Eng of Cortificate %

&3/14-156.47/35-36, Sol Petchhosem?7,7/1, Petchhasem Rd,
Watlhapra, BanghokynlBangkok 19600 Thelland,
Tel: (64) 02-846B0B812813 Pax: [64) 02-86B08460 www.jirenalee.com

CERTIFICATE OF CALIBRATION

Colibratlan No. . RH-06012823
Poge 1 of | Pages

Measurement fiem : Ralative humidity with dats tagger

Menufacturer * Novalym:

Model1ypn 1 HID-WS-280L-0

Sedol Number : AB7BP

W No. . RYG_PE0ea1

Cusiome: T ALS Wsbomloty graup {Thalland) v, Ltd,

+ 104 Phalihsnsken 40, Phatihenaken Ad, Khwaeng Suan Luang, Khel Suan Leang, Banghoh
10250 Theiland.

Environmenisl Condilion:
The mesuuinmchl was tatfled oul I an smbient lemperoture of 12513170, bnU retalive humiaity of (5010 53%.

Mcanurement Melhod
Unil Undor Gotkration (UUCH wsa catibraind By compaiiscn nethod wilh slandard therno hygrametes In the humidity gen
wialer Chambar 1o delelining 1ha eifois.

Traceabilllly:

This Instrumeni waa coliurotes vilng olanderd equipment whose accwecy i laccoblily thiugh Nallonasi Imliiyte of
Sianderds end Techaology lo the ntersutionsl sysem of wnlla {5) wio MCS Celibralian, Inc. Certificels number
203t4-10%, Due dete: Mar 14, 2023,

Mzesuteenl Date
Inaued Clate

i Jan 18, 20223
: Jan 20, 2023

Mensurement fieault:

Thin squipmenl was connecled wilh indoor alr qualiy prote snd Displayed (URY an diaplay, Model HMPGO, Serist num-
ber: TOZIOVLY.

Catibralion wan performad In he range of 204RH lo SOKAN

The reaulte ol calidratlon sre raporied In Iabie below.
Deteimined BIONUDD pronsis VLY R~ tnan Lncartalnty
i) (RH) [riill) ChAH HXAH)
20 20.03 180 20 o6l
&0 5024 43.8 24 051
80 5a.19 77.3 28 081

Fericimed by Appraved Eignslory ...

inys Booncharapn.
Callbealion Department Mansger

5o

O wr. Sorawlt Thachalod N “

) S

EJ Mian Jittrgporn LeMsamphot I
Y

L

THIS CALIRRATION REPORT MAY NOT BE REFROCEDUCED EXGEFT IN FULL UNLCGE PERMISSION FOR RCPRODUC-
TION HAS BEEN OBTAINED IN WRITING PHOM THE LABORATORY.

ALS ROTA METER CALIBRATION RESULT JANUARY 2023
Rotameter 10, Galibration Date Regression Resutt Coalficlent {R?)
BKIK_FS0577 03Jan22 ¥ = 1.0259x - 0.6354 09097
BKK_F50579 05.Jan 23 Y = 1.0005x + 0.2803 1.0000
BKK_F50583 05.Jan 23 Y =0.9976x + 12145 1.0000
BKK_F50584 03Jan 23 Y =1.0104x - 0.3928 1,0000
BKK_F50585 05 Jan 23 ¥ = 1.001x - 1.3519 0.5559
BKK_FS0587 03.Jan23 Y =1.0038x + 0,881 1.0000
BKK_FS0588 05.Jan 23 ¥ = 1,0015% - Q6576 0.6599
BKK_FS05%0 05.Jan 23 Y = 09958y + 1,7452 1.000
BKRK_FS0591 03.Jan 23 Y =0.8577x +64.54 0.8951
BKK_FS50533 03.Jan23 ¥ =0.9792x + 21,393 0.8972
BKX_FS50594 03.Jan 23 Y = 1.0455x - 42.344 0.8976
BK¥_FS50595 05 Jan 23 ¥ =0.9993x + 1,18 1.0000
BKK_FS0597 05 Jan 23 ¥ =0.9788x « 22.285 0.8571
BKK_FS1004 03 Jan 23 Y =0.9943x » 7.1619 0.0986
BKK_FS1005 Q3Jan 23 ¥ =1.0045x + 21167 09988
BKK_FS1008 Q3.Jen 23 Y =1.0288% - 03852 0.0999
BKK_FS1008 03.Jan 23 ¥ =1.0181x + 01282 0.9098
BRK_FS1009 05 .Jan 23 Y =1,0018x + 1,123 1.0000
BKK_FS1011 03Jan23 ¥ = 1.0483x - 1.6344 0.9985
BKK_F51012 03 Jsn 23 Y = 1.0082x - 53.425 0.9933
BKK_FS1013 03 Jan 23 Y =1,0058x - 9.701 1.0000
BKK_Fs1014 05 Jan 23 ¥ = 0.6850x + 1.2643 09995
BKK_FS1018 05 Jan 23 Y =1.004x . 0.7571 0.9909
BKK_FS1018 05 Jan 23 Y = 0.978x + 24523 09973
BKK_FS1017 17 Jan 23 Y =1.0022x + 04211 1.0000
BKK_F51013 17 Jan 22 ¥ =0.6893x + 58317 1.0000
BKK_FS1018 17 Jan23 ¥ =0.8859x - 11.574 0.9985
BKK_FS1020 03 Jan 23 ¥ = 1.0208x - 0.6221 0.9995
BKK_FS1021 03 Jan 23 ¥ =0.952x - 44,509 0.9997
BKK_FS81022 03 Jan 23 ¥ = 1.0067x - 12.483 0.9589
BKK_FS1023 03 Jan23 ¥ = 1.0013x + 0.5823 0.9583
BKK_FS1024 03 Jan 23 ¥ =1.0036x . 50.767 09889
BKK_FS51025 03Jan 23 Y =0.974x + 27.034 .9969
BRK_FS1026 05 Jan 23 ¥ = 0,9783x + 1.7075 09991
BKK_FS1027 05 Jan 23 Y =1.145x. 90,325 09797
BKK_F81028 05 Jan 23 ¥ =0.95815x + 13.626 0.9969
BKK_F81029 03Jan 23 ¥ =0.9706x + 3.6283 09951
BKK_F81020 03 Jan 23 Y = 1.0197x - 52.582 09993
BKK_FS1031 03 Jan 23 ¥ = 0.8995x « 0.1581 1.0000

Page fof 7 ALS Laborstory Grocp
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RYG_ENODO4
PENTA CALIBRATION CO., LTD.

B Tha Ganne 33 Vilage Keishanzphiseh Road

Dokmai Frawet Sanghok 40253
ALS. ROTA METER CALIBRATION RESULT JANUARY 2023 SALIBRATIGN o 466 (2) 20659773
www pentacal.eom
Rotameter 1D, Catibration Date Regression Result Coefficient {R’] : ' \ et . .
BKK_FS1039 03 Jan 23 ¥ = 4.0242 - 43007 0.598 Certificate of Calibration
BKK_FS1040 45 Jan 23 ¥ = 1.0035x + 1.0745 0.9998 Reprosent ko Gertifeato of Galrrnton FTCAOTAZI0
BKK_F51041 03 J2n 23 ¥ =0.9794 + 0.252 4.0000 Certificaie Ha.: PTC G Paga: Tatd
BRK_F51042 03 Jan 23 ¥ = 1.0136x - 3.7429 06598 Equipmenl: el Batance Conditon:  Nomal bl
BKK_FS1043 03 Jan 23 = 1.0038x + 2.961 0.5999 Mancfacturer; Saranus Serial Ho: 33108993
BKK_FS1044 03.Jan 23 ¥ =1.0188x + 02868 1.0000 Hodst: F125P-100-0U 1D Nos RYG_ENG0US
BKK_F31163 18 Jan 23 ¥ = 1.0127x + 0.6332 0.85% Typé of Bolance: - alorval
BKK_F$1184 18 Jan 23 ¥ = 121762 + 47378 08852
BKK_FS1185 18 Jan 23 ¥ = 1.0006x - 47.04 1.0000 Customar: £.4% Uahoratory Group {Thaitand) Co.Ltd.
BKK_FS1165 18Jan 23 = 1.0346¢- 35,841 083% (74" Moo § T.Maenamioo, APagaeng. | eomuen Tranilall-
BRK_FS1200 03 Jan 23 ¥ = 1.0156% « 0.4034 09397 Rayang 21140, Thaitand P
BKK_F5120% 03.Jan 22 ¥ = 0.7655x + 60.885 5,985 FRPROVEDBY . 7s <
BKK_F51702 03.Jan 23 ¥ =09503x + B7.615 0.9958
Environmenl Condilion:  Temperaiura 8T t 03°'C " ;’
RYG_FSMS7 03.Jan 23 ¥ = 1.0305% - 94,549 0.8991 . s LNEXT GAL OATE
RYG_FS0168 03Jan 23 ¥ = 1.0100x- 19,254 0.0808 Fmeily AR xad
RYG_FS0158 03 Jan 23 ¥ = 0.9887% + 0,938 b 5069 Fir density e k'm
Cakbration Place: ALS Lahoratory Group {Thaftand} Co.1d.
616/10 Moa 5 T.Maenamkoo, A Pluskaaeng,
Rayong 21140, Thaitand
Reviaw By : W . Approved By .5‘:(}@,._ The Melhod used: In housg method, PTC-WI-07. base o Euraicl cg 18
AT ——— —_— ™ ilty: fl tente 13 trcoatle 51 Unis Tha: Cotilrazon Semto 0 4
(M. Wichan Chearharal) (1At Sarayuth Jranon) Tracaability: This carmbcate 1a raceatic 1o the 81 Units thugh Tha Calittaron Sernzo Co Hd
A £ 3 b 1
Envirp Fleld Services Manager Agsistant General Manager - NSC-ONSC Accroanation No. Calirata: 0189
Dale Recaived: Marcn 23, 2022
Calibration Date: March 23, 2022
lesued Date: March 25, 2027
Calibralion By: Mt Rungzaje Mulakul
snndal melt Approved By .
T Mr Knangsak Kalasri } {Mr Kuatusgk Kerdio ]
Reviewed by Labosetory Manager
st 3 st e s 8 I PR o
1o o U ot Ll 4 M 5 4 LA £ 13 B st e e
11 ettt Y e B g e i g LAY WS 1 b e o W i ey st e
T Gtweragn Pt T3 Y0128 e 1 oA o BEEFYETBIaly A L el s ek i Gkt By
i atrson o Uncrionty £ MEAD ismand KELIY The BARCE et thn -2k it Oy s it s € alie et
e ottt . i SR A DG L4 1 18y 0 T i s i
Pape 2ot ALS Ladormiory Grovp T T
) 3 PENTA CALIBRATICN CO., LTD. PENTA CALIBRATICN GO, LTD.

PENTA

CALIBRATION

£6/124 The Guansel 33 Willage Kanchanaphisek Faad
Qokrmml Prawsl Banghok 10250

Tek: <6010} 20699772

www pantacal.om

Represent lo Cortitcate of Calibratisn ,FTCO722104

{PENTA

CALIBRATION

Reprasant to Corticate of Galibeation FTEH07/22104
PICOTRIY
Measurement Resuls:

Without Adjustmont ©

Function Calibration

Certizale No.

Non Adutiment

65/124 The Conoect 33 Villags Kanchanapaisek Rogd
250

Dokmai Praws| Gangkoh 1025¢
Tal: +66 (01 2066-8773
wiew pantagal com

Eccanitic Error Wegh! 16 bi: 17,177 oref Masniom capacty

Page 3ol 3
Fecuntncity tast &0 i
Pasition {g}
1 E 2 ] 3 ! 4 ’ 5

© 0000 i 00706 } & o0 I 46000 i 0:0000

Commfeatr: Mo - PTCAO7722104 Page 2ot 3
Measurement Results:
Without Adjustrant :
Functisn Calibration: Ron Adrusiment
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ALS ROTA METER CALIERATION RESULT APRIL 2023 ALS ROTA METER CALIBRATION RESULT APRIL 2023
Rotamater [D. Calibration Dats Rogression Resull Coaflclant [R?) Rotamster 1D. Callbyation Date Regression Result Cosfflclent (R%)
BKK_F50577 03 Apr23 ¥ = 1,0246x - 1.1858 0.5882 BKK_FS1041 91 Apr23 ¥ = 1.0328x - 0.5769 09359
BKK_FSOS79 03 Apr23 ¥ =1.0213x-0.8177 09599 BKK_F51042 01 Apr23 ¥ =1.014dx + 194 09357
BKK_FS0582 03 Apr23 ¥ =1.0023x - 0,0959 09395 BKK_FS1043 01 Apr23 ¥ = 1.0036x - 1,538 05339
BKK_F50554 03 Apr 23 ¥ =1,0025x + 2.25 09399 BKK_F51044 01 Apr2s ¥ = 1.0273x- 16022 0.8858
BKK_F50585 03 Apr23 Y = 0.9881x + 54452 0.9993 BKK_FS1164 03 Apr23 ¥ =0.991%x + 045637 0857
BKK_F50586 03 Apr 23 Y = 0.9915x + 4.7452 1.0000 BKK_FS1165 03 Apr 23 ¥ = 1.0006x + 208567 1.0000
BKK_F45588 08 Apr 23 ¥ = 1.0067x + 06738 0,3358 BKK_FS1166 03 Apr23 ¥ = 1.0842x - 163.6 05887
BKK_FS0589 02 Apr23 ¥ = 0.9821x + 03286 0.8336 BKK_FS1200 03 Apr 23 ¥ =0.9452x + 5.2959 5981
BKK_F50590 03 Apr23 Y =0.9951x + 2.3786 4.9959 BKK_F51201 03 Apr 23 Y =1.0045x - 1.8786 1.0000
BKK_FSDS91 01 Apr 23 ¥ = 08885 + 4579 1.0000 BRK_F§1202 03 Apc 23 ¥ =0,9786x + 26572 05573
BKK_FS0592 01 Apr 23 Y = 0.9975x + 2.6419 1.0000 ARYG_FS0197 04 Apr 23 ¥ = 1.0042x + 15,442 09998
BKK_F50593 03 Apr 23 ¥ = 0.9966x + 16.005 1.0000 RYG_FS0198 04 Apr 23 ¥ = 1.0081x- 13.26 [
BKK_F50595 03 Apr 23 Y =0.9957x + 5.1368 0.9958 RYG_FS0139 01 Apr 23 ¥ = 10285« 1.2364 06965
BRK_FS0596 03 Apr 23 ¥ =1.017x- 14.044 2,9967
BKK_FS0547 03 Apr 23 ¥ = 1.0053x - 10,7687 1.000
BKK_FS1004 01 Apr 23 ¥ = 0.9943x + 7.1533 0,999
BKK_F51005 01 Apr 23 ¥ = 1.0035x + 31187 0.9998
BKx_FS1006 01 Apr 23 Y = 1.0273x - 0.4922 0.99%8
BKK_FS1007 03 Apr 23 Y =1.0452x- 15374 0.999% Review By : Wb Ch Approved By : -EFYM'_
BKK_FS1809 03 Apr 23 ¥ =1.0351x-1.3224 0.9993 {Mr. Wichan Choanharal} T (Mr.Sarayuih Jtaront)
BRK_FS1010 03 Apr 23 ¥ = 1.0106x - 0.0888 1.0000 Enviro Field Services Manager Assistant Geonaral Managor
BKK_FS1014 03 Apr 23 ¥ = 1,2040x - 8.6325 0.9861
BKK_F$1012 03 Apr 23 ¥ = 1.0976x - 27.969 0.99%
BKK_F$1013 03 Apr 23 ¥ = 1.0821x - 200,52 0.9998
BKK_FS1017 03 Apr 23 ¥ = 1.0933x + 70584 0.95%4
BKK_FS1018 03 Apr 23 Y =0.9551x - 16.832 0.9997
BKK_FS1018 03 Apr23 ¥ = 1.0649x - 156.67 0.9978
BKK_FS1020 03 Apr23 ¥ =09919x + 0.0364 0.9934
BKK_F51021 03 Apr23 ¥=0.979x +8.2333 09992
BKK_F51022 03 Apr 23 ¥ = 0.9988x - 2.4505 09997
BKK_FS1023 03 Apr 23 ¥ = 102454 - 1.3878 0.999
BKK_F51024 03 Apr 23 ¥ =0.7414x + 47.3 09923
BKK_F51025 03 Apr 23 ¥ =0.8397x + 5.4438 1.0000
BKK_F51026 03 Apr23 ¥ = 1.0172x - 0.9501 1.0000
BKK_FS1027 03 Apr23 ¥ =0.7331x 4 49.317 0.9921
BKK_FS1028 03 Apr 23 ¥ =0.9395x + 0.2124 1.0000
BKK_F$1039 01 Apr 23 Y = 1.025x- 3.795 09934
AKK_FS1040 01 Apr 23 ¥ = 1.0035x - 2.4235 0.99%
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Tows, Sack BAL, Back Fi s CALNanPRtEGDOCMNAG Equlpment : SOUND CALIBRATOR
Deticior FIL L1 30 300000  hesTulonTOsiio0, 04 : RION
ALB_2025. 04-Z00_UCA Manufacturer :
_ronxmoce . WC-75
PN Swa DI, Model :
o Serial No.: 35002736
A 71207 14RO AM Cod Execwion Sqrelbuive-rprbe s Conisd D Ko.: RYQ_FS0486
Towsr, fach 551 Back FIO: -
C Dewiixe FID Lt vn M0
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(_, Reccived Date : 06 JANUARY 2023 -
Culibration Date : 17 JANUARY 2023
Date of Lssue £ 19 JANUARY 2013
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——
Approved by @ / _
{ Thanakul Petchurai )
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assotiates CALIBRATION LABORATORY

" Continuation of Calibration Certificate

Cert. No. : ACC23005

Job No. : VOGEACROT4

Dages  : 2013
Calibraticn Procedure ¢ Cr-AC-03

Celibration hMethod : 1

This equipment was calibrated by based on TEC-60842-2003 Standard, .

The sound pressure level, frequency aad total distortion o!’lﬂu sound caltbrator was meastired _\)xing the reference
microphanc, | X

Condition of this result ef ¢allbration :

1. Reference Standard {nstraments : W .
Instrument Madg) Serkal Xo, Lok New BaeDate
Waveform Generator 35 MY52300732 LF-0008-22 04-Feb23
Diginl Multimeter 3MAlA MYS3220i04  EEL.BP. Nflﬁﬁi 09-Feb-23
Digital Multimeter 3ME1A MY53220076  EEL.BD, D3/0268 09-Febr23
Digiial Multimeter 334614 MY60024273  EELBP. mfﬂZ&S 09-Feb-25"
Programmable Aticnuator HMAT-10710 62100114 FF-0009-22 § 0-Febr25
Condenser Microphone 130 2977900 AA-1013-2 2A-Febr23
Measuring Amplifier NA~NZKAL 34560495 AA-3005-22 22-Febr2d
Andio Analyzer AVR-3360A  VIHIB6OEY EY-0010-22 O7-Peir23

2. This zesult of calibmiton was Tound acenrate as shown gn date i place of calibyetion for thig ealibepted ftem only.
3. This certificate Is traecable ta the intgmational system of unit maininined at 1 ’

3.1 National Instilule of Metrotogy (Thailand}.

1.2 Thailend Institule of Scientific and Technological Rescarch (JISTR),

GF-TS1 20404020604

7 AL

?sl ;I'nl-cl ‘If!(?‘RN SITHIPORN ASSQCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;.

1. Sound pressurc tevel

Specified sound Measured Devialed Tolerance
peessure level Talue - value Uncertainty Ilmll.
s @B} (n) .(dR) (n)
bl 93.98 +0.02 o.l4 040
2. Frequency \ :
Specified Measured Deviated Toiﬂtnbt
Frequency value value Uncerlainty l}mil
ata a1z ) (%) (%)
1000 1000.0 00 [ 1.0

3. Talal distortion

[ Mesuredvaluc (%) |~ Unvertaing (727 | Tolerance lmitg3e) ]

0.35 | o ] 0 —]

Thee reportcd uncertainty is based on o standand incertainty muliiplied by cavemgs factor | - 2

or any vatue follewing calcifati providing 8 iovel of af.

Iy 95 %

End of Calibratlen Certlficate

QFT51 2010 020800

- A,Z;L

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145171 Sielntham R, Bangbumry, Bangplud Barigkok 10700 THAILAND. TSI V7575
Tel0-1435-060¢ Fon0-2433-1679 e-mailcelcenter@sithiphomncom hitp ffwwwlihlphorncom  CAURRATIONDIR

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

Contihuation of Calibration Certificate

Cerl. No. ; ACL22160
Pages :  1of8

Calibration Certificate

Lquipment : SOUND LEVEL METER
Manufarturer 3 RION
Model ; NI~42/ Microphone UC-52 /7 Preamplificy NH-24

00472132 £ 169445 1 72465
RYG_TS0MH

Conditdon As Feitnd : GO0

Cusiomer ¢ ALS LABORATORY GROUP (THAILAND CG., LTD.
104 FHATTIIANAKAN A0, PHATITIANARAN RQAD,
RHWATERG PHATTHANAKAN. KIIET SUAN LUANG,
HANGKOK, 10250 THAILAND.

Laocntton .

Amblent Temperature : (230 22) -

Pressure (I3 £3) K'a I 5

Relative Humidity : LS00 £20) % [ WEROVED EY £
i 1f3

Reccived Date ; 06 JULY 202  HEXT CAL.OATE “ iz

Culibration Date; 111K JULY 2072

Trate of Issuc 19 JULY 2022

Calibrated by : Nathakom Pisutpaisan

o TRE

{  Thonakul Petchural

This certificale is issued in secardance with the requirements of ISOTEC 17025 stundard, nay not be reproduced

other than in fill, excem with the prar writen epprovet of the kead of Calibration Eaberatery.

QU-TS I ZHHAH-BI000

Cert. No. 2 ACLR2TGD

JobNo. & VCESACDO6%

Pages 1 20f8
Callbration Precedure @ CP-AC-01

Calibratlon Method ;

This cquipment was calibrated by based on IEC-61672-3 (2013) Standard for sound fevel meter {S1LM).

The SLA Bt 1ests i Acsustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Swundard Insirumenis,

For (csls results of each ilems were made by ohservation of gach Instrurien|s display end also with SLM's display.

Conditlun of this result of caltbration :
L. Keference Siandard Instruments :

Instrument Model SerinlNg, DueDale
Weveform Generator 33210 MY4R017026 PAFeb-23
Wavelorm Generator 350 MY 52302742 O-Feb-23
Digital Mulimeter IMEIA MY53220104 09-Feb-23
Digilal Mullimeter EELIEY MY 53220076 ( 09-Feb-23
Dighal Multimeter A61A MY 60024273 ECL.BP, (50265 (9-Feb-23
Programmable Aticnusior MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Migraphone a{80 2077900 AA-I0I3-22 24-Feb-23
Measuring Amphificr RA2RAI 4560495 AA-I005-22 22Feb-23

2, This result of ealibeation was found accurale as shown on date and place of calibration for (his calibated item only,
3. This certificate Is iraceable to the intemational syslem of unit maintoined at 3

3.1 Nativnal Institute of Merrology (Thailand).

3.2 Thailund Institte of Scientific and Technologicad Research {TISTR).

MK

w 2L




51THIPGRN; SITHIPORN ASSOCIATES CO,LTI.
grsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. 1 ACL216D
JabNo. 1 VOESACH6R
Tages  ; 3ofg

Sstmmary of Measurement Resalt s
Uncertainty | Maslmum-permitted
Pakamcler P | Fall uncerlalnty af
) «B) measuremcot I
1, Absolute sensitivity v - 0.2 . NA
2. Sellf-generaied noise I 0.2 WA
3. Acouslical signal tests of frequency weightings
125 Hz v - 0.3 [
1000 11z I - 03 06
800 11z v - 0.3 0.7
4. Elcctrical signal tesis of frequency weightings
For 10 Mz to 4 Kliz v 0, . 0.6
For >4 kilz 1o 10kHz v 5 0.7
For > 10!z 0 20 kllz - 1.0
5. Frequency and time weightings nt | kHz v 0.2 0.2
6. Long - term stability v .1 ] (%]
7. Leve! linearity on the reference bevel range ¥ 0.2 0.3
8, Level linearity including the [evel range coriyof v 02 0.3
9. Tone burst respuase v - 0.2 @3
10. Penk ¢ sound level v 02 9.35
11, Qverload indication v - 02 025
12. High level stability v -+ 21 [

QF-TRI24H-04-02 000

> 2L,

SITHIPIRN  SITHIPORN ASSOCIATES CO,LFD.
SR CALIBRATION LABORATORY

Continuation of Calibration Cerzificute
Cert. No. : ACL22160
Job No. : VC65A00069
Papes @ Jof8

Result of calibrativn &
1. Absolute seaslilvity i
Refrrence Meayred Acceplance
Acoustic Signal Value Devistion Limit
(dB) (dB) (da) (cB)
$39(03.95) 939 0 0.3
2. SclFgenerated nulse
2.1 Normal test
Measured Value
(4B}
14.2

2.2 Tlw microphone of the sound level meter was replaced by electrical signal ispul device.

Trequency Measured value :'
Weighting Ldity
A - weight 9.9
C - weight 16.3
Flat 22.1

3. Acoustlea] signut tests of frequency welghilngs
Meter free-fictd acoustic sesponse at a level of 84 dH

Frequency Oevintion from various frequency weighting response curve {dB)
(1} R Accgplanes
Flat C-welght A-weight Limite
125 0.2 02 0.2 + 1.5
1000 0.1 -0.1 0.1 + 1,0
000 1.1 -1l =11 5,0
OFTS) 202004

= 2l

SITHIPORN; SFTHIPORN ASSOCIATES CO,LTLD.
perecies CALIBRATION LABORATORY

Continpation of Calibration Certificate

Cert. Na. 1 ACLI1160
Joh No. @ VOSSACODES
Pages & 5off
4. Etcetrleat sigmal texts of frequency nelghtings
Weighting network response with relaive 1o 1klle.

Trequenay Deviation Fom various fequency weighting seeponse curve (dB}

(i) ) , “Acceplanee
Flat Crncight Anweight Limis
63 0.0 0.0 0.0 2.0
125 o1 0. ol 1.5
250 0.0 0.0 L 115
500 oo 0.l 0.0 =15
1000 0o () o9 1.0
2000 0.0 ! 0.0 +20
4000 0.0 0] 20 430
ROO0 (1] 0l 0. 150

&, Frequency and ilme welghtlngs at 1 kHe

5.1 Frequongy weightings at | kits

Measured Devinted Accepiance
Freguency Value Value Limits
Weighting (i} (dn) 1di)
A - weight fall o M
€ - weight 9.0 o =02
Flat w0 [1x) 02

4.2 Time weighting a1 1 K11z

Measured Deviated Acceplance

Erequency Value Viloe Limits
Wighting 1dn) (dB ) {uB}
Fost LU o0 -
Slow .0 a0 201
[ %401 00 +0,1

4. Lang - term stahlity

SLAM Display | SLAM Display | Deviated | Aveepuance
Frequency ot inlinl at final Value Lamite
Weighting 1di) (dB) o) (dR)
A - weight w10 o) [N =03

QF- TSI 2B 2000

TZZI//!

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
prrocietos CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, 1 ACL22164
Joh Ne, : VC6SACO06S
Pages  : balB8

7. Level Rncorlty an ihe reference level range

Anticipated | Messured | Devisted | Acceptance
Value Value Value Limits
(dp) (dB) {dB) (48]
137.0 1310 00 EXAY
136.0 1360 0.0 il
1350 L350 0.0 + 1.t
134.0 134.0 0.0 +1.3
133.0 B3 0.0 +1.3
132.0 1330 o 211
1110 131.0 (1] 41,1
1290 129.0° (X 411
1240 124.0 o0 1.1
1190 115.0 ou + 1.1
114.0 114.0 0.0 = 1.l
109.0 105.00 (] + b0
104.0 1341 0.1 2 1.1
$9.0 99.0 0.0 111
$4.0 9.0 ue 2 .1
9.0 59.0 @0 1.
34.0 $40 o0 111
79.0 75.0 a4y % 1.1
.0 4.0 0.0 £1.1
9.0 69.0 00 +1.1
4.0 .0 0.0 1.1
580 580 0.0 & 1.1
340 5.0 0.0 ]l
490 49,0 0.0 £ 1.1
4 41,0 0.0 21,1
3%.0 9.0 0.0 £1.1
HY 30 0.0 41.]
300 Joo 0.0 £1.
9.0 290 oo 1.1
2.0 pi- XU 4] x4
2700 27.0 0.0 £1.]
6.0 26.0 0.0 E1.)
5.0 5.0 00 EAn)

G- IZAH AR (G0
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SITHIPGRN; SITHIPORN ASSOCIATES CO,LTD.
gssociates CALIBRATION LABORATORY

Continuation of Calthration Certificate

Cert. Ka. : ACL22150
Job No. FC65ACO06Y
Fages  : TofB

& Level linearlty Including the level range control

Anticipated | Measured , Acceptance
Range Value Velye Limits
(dB) {dB) (d8)
At .0 %50 '} oo #1.1
9. Tone hurst response .
Time Tone burst Anticipated | Measured Devinted | Accoplance
duration, Th | Cyele Value Value Valie Limils
Weighting {ms} (dB) (dR) (dB} (dn)
0.25 1 108.0 108.0 0.0
Fent 2 8 1110 [vE 00
200 00 134.0 1341 0.1
2 & 108.0 108.0 2.0 15:-50
Slow
200 £00 122.6 1276 0.0 1.0
0.25 1 99.0 8.9 0l 15;-5.0
SEL 2 8 1080 1IN0 2.9 1,0;-25
200 £00 128.0 1281 0.1 ©ED
10, Peak C sound level
Number of eyele Apticiputed | Measured Devinted | Acceplance
in Value Value, Lepeaki Value Limits
test signal (d8) (4B) (d8) (dh)
Continueus 133.0 1310 09 -
{ne 1364 1353 -1.1 .0
Number of cycle Anticipaled Measured Deviated Aceeplatice
in Value Value Valve Limits
test signal (dB) {am) (iB) (dn)
Continuous 133.0 133.0 (1] -
Positive hall cycle 1353 135.1 k] 2.0
Negative hall pysle 1354 1351 £3 +2.0

QF-TS12-04-03-0006064

SITHIPGRN; SITHIPORN ASSOCIATES CO, LTI
azsocintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cext. No. : ACL22160
Jab No. : VCESAC0069
Pages @ Bal8

1t. Overload jodlestion

Measured value (dB ) Devisted Acceplance
Positive Negalive :Vllna Limits.
one-halfcycle | one-halfcycle ( dB) {4B)

89.5 B5.6 HLS] 1.5

12.Migh foved stablilty

SLM Display | ST.M Display Teviated Acceplance
Frequency at final Value Limits
Weighting (dB) (dB) (dg) (48}
A -weight 1370 1370 00 3

The reported uncertainly is based o a standard wncerisinty muliplicd hy coverage fetor b w2

ot any value following cateulationgroviding a lavel of confidence nf 5%

fffff -+ End of Callbration Cerlificate - ————

OF-THI 2120064
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SITHIPORN, SI'THIPORN ASSOCIATES CO, LT,
SITHIPORN ASSOCIATES CO.,LTD. Preecteie CALIBRATION LABORATORY
CALIBRATION LABORATORY Continnation of Calibration Cerzificate
Cert, No, : ACCZI000
] v
451451/ Sirinthorn R Sanghumn, Bangplud Bangkok 10700 THAILAND, ASC-TIS TS L7075 JobNo. - : VCGGACHO!
Tel0-2435.8800 Fax. e-mallcalc hiph tpt fthiph o Pages @ 2003

Calibration Certificate

Equlpment : SOUND CALIBRATOR
Maunufacturer ¢ RION ‘
Model & NC-4 |
Serial No.: 34178121 :

ID N RYG FS0213

Condition As Found : GoOn

Customer ; ALS LABORATORY GROUP (THALAND)Y CO,, LT
104 PHATTHANAKAN 40, FHATTIANAKAN ROAR,
KIWADRNG PHATTHANAKAN, KHET SUAN LUARG,
BANGROK, 10250 TIAILAND. !

Locatlon: :
Ambient Temperature : (230 =x3) NS
Pressure: (1013 £3) kPu
Refative Rumidley : (500 220 ) 13
Recelved Date : 24 JANUARY 2023
Callbration Daie : 26 JANUARY 2023
Date of Issue ¢ 27 JANUARY 2023

'

Caltbrated by : . Hathskom Fisutpaisan

Approved by @ 7 W— .
.

( Thanakul Peichumi ¥

This certificate is issued in secotdance with e requirements of 1ISOTEC 17025 stendard, may nol be reproduced
other than in full, exeept with the prior written approval af the head of Calibration Lsbaratory.

QF-T8 [ 2454020664

Calibration Procedure : CP-AC-03

Calibration Method : i .

This cquipmen: was calibraled by based on 1EC-60942-2001 Standand, '

The sound pressure fevel, frequeney and total distorton otlhe sound calibyator was measured using the reference
microphens. :

Condition of this result of callbration :
1. Reference Standard Instruments ¢

Instrumens bogst Serlalie, Cert, No, Dug Date
Waveform Generator 3s5uB MY523027492 EF-0003-22 D4-Feb-33
Digital Multimeter AEIA MY53220104 LI P, 440265 05-Feb-23
Digital Multimeler 33614 MYS3220076  EEL.BP, 030265 09-Fer-2d
Digital Multimetar I61A MY50024273  CEL.DP. 050265 03-Fol-23
Trogmmmable Aticnuaior MAT-10%0 62100114 EF-000%-22 | 0TFeb-12
Condenser Micraphone 4180 2977900 M-IULS-ZZJ 24Fobe23
Measuring Amplifier NAKAI 24560495 AA-IO05-22 2-Falr1)
Audia Analyzer AVR-3IB0A  VIHDEOES EF-0010-22 OT-Fob-23

2. This result of calibration was found securate oy shown on date and place of calibration for this <alibrated iter only.
3. This vertificate is tmceable to the international system of unit maintained a1 :

3.1 National Institute of Metrelogy (Thailand).
3.2 Thailend Instinne of Scicniific and Technological Rescarch (TISTR),

QF-TR12-1H4-H-0206604

zw_-




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD
associate: o ’ i
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACCI3009
Joh No. 1 VOEGACHSL

Pagen  : 5ol
Besult of calibragion :
1. Sound pressore Level
Specified sound Measurcd [ Devisied Talerance
pressure level value ulue Uneerttinty l.im}t' -
n) ) W | wm "
H 95.16 0.16 614, 640
1, Frequeacy ‘
Specificd Measured | Devintod Tuiemm
Frequency value value Uncertaimy limit
(Hz) (2} 1%) (%} {5
1600 10032 0.3 ol .10

3. Total distortion '

Messwed valoe (%) | Uncertainty (%) | Toleraaee it (%]

{ 17 [ YD) i W]

The reported uscertainty is based on s standard unceriainty mukiplicd by coverage factor & « 2

or any value foliowing calculation, providing o kuvel of confidence ol approximately 95 %

End of Callbratlon Certificste —.- ...

QFTSI20-03-020661

— BLA..

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4514541 Sirinthorn Rd,Barngbumry, Bangplud Bangkok 16700 THAILAND,
Tel8-2435-8800 Fan0-2433-147% ieak hitp: I com

NSC-TS-TIS 37028

Cert. No. : ACL22182
FPapes : 108

Calibration Certificate

SOUND LEVEL METER

Equipment

Manufacturer : RION

Model : NLSA2 M il:mphm UC-52 / Preamplifier Nil-24
Seriul No.: DOBTIO/ 171842/ T34RS

ID No.: RYG_FS0384

Condlilon Az Fonnd GoOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., 1.TD.
104 PHATTITANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTIANAKAN, KIIET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Loeation : . T_ oty %‘.1"“ :P_
Amblent Temperatare (23023} C . R "
Pressare : (1013 3 ) kP D EY

Relatlve Romldiy : {500 220 } % 1

i

Recelyed Date @
Culibratton Date ¢
Date of Issue ¢

22 AUGUST 2022
26-31 AUGUST 2012
02 SEPTEMBER 2022

Calibratcd by : Mathakem Pisutpaisan

7 ..

( Thanakol Petehurai )

Approved by :

“I%ks cemificare is issued in accordance with the requirements of 1SOEC 17025 standard, may not be reproduced
other than in full, except with tlie prior written appees il of il hiad of Calibistion |abarstery,

QF-TS1 20404020661

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associntes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-0I

Callbration Mctlad 3

This equipment was galibruled by based on IEC-61672-3 (204 3) Stendzrd for soand level meter (SLADL

The SLM had tests io Acoosticel ond Ekectrical signal tests of frequancy weiphting with Anecheic chamber and Relerence
Standurd lnstraments, .

I'or tests results of cach iteme wers made by obsarvation of each Instniments display end slso with SLM's display.

Conditlan of this result of calibration :
1. Relerence Standard Instruments

Insirwnend Modz] SerinlNe. Cert No, Doe Dot
Wavefom Generatar 2210 MYIR0)7076 EF-0007-22 B4-Feb-23
Wavelom Generator EXRMLH MY52302742 EF-0008-22 04:Feh23
Digital Muliimeter 3nusla MY53220104 BF, |04’0165 03-Feb-23
Digital Multimeier 3M6lA MY322200% BP, 030265 09-Fed-13
Ligital Multimeter JU81A MYsD02a273 LBP. Q50265 09-Peb-23
Pregrammable Alcouator MAT-1070 A2I001 16 EF-0009-22 03-Feb-23
Condenwr Microphons 4180 297790 AA-1013-22 24-Teb-23
Measuring Amplifier NA=2KAl 560495 AA-3D0S-22 F1-Feb-23

2. This result of calibration was found zccurate as shown on date and place of calibration for tiis ealibmivd item only,
3. This centificate is iraceable to the imemational system of unit meintzined sl @

3.1 Nationat [nstilule of Mcirology (Thaiiand).

3.2 Thailend Institute of Sclentilic and Technological Resexreh (TTSTR)

QF-TS1AE-BI-20004

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI),
aesociazes CALIBRATION LABORATORY

Contibuation of Calibration Certificute

Cert. No. 1 ACL22182
Job Ne. @ VOESAC0077
Pages & 303

Swpmacy of Messnrement Bemlls,
Uncertalnty [ Maslmum-permltied
Parameter “Pass | Fal uncertainty of
By messurement {08}
1. Absohle sensitivity v - 02 WA
2. Self-generated noise I 0.2 NA
3. Acoustical signal lests of frequency weighlings
12511z ¥ 03 0.6
1000 Hz ¥ 03 .6
5000 Hz v o4 0.7
4. Electrical signal 1ests of freguency i
For 10 Hz1o 4 Wiz ¥ 03 . 0.6
For » 4 kliz 10 10kHz v - (] 0.7
Fot = 50 kHx 10 20 kz N = " o
3. Froquency and time weightings at | kiiz v - 02 02
6. 1.ong - term stability Y - a1 [
7. Level Tinganity on the mefenonce Jevel range v - 02 03
8. .evel linearity incliuding the level range comtrol v - 02 03
9. Tone burst response v - 02 0.
1% Peak € sound levc) v - 02 235
1. Overloud indication v - 02 028
12, Vigh level siability v - 0.4 0.1

QF-TS | 2120004
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SITHIPORN,; SITHIFORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22182
Job Ko, : VCESACHOT?
Paper 3 dofd

Besult of callbration s
1. Absolute sensitivity i - .
Reference Measured Acceplance
Acoustic Signal valoe Devrtion Ll
(n) 2] 4By | _tam)
93.9 (93.95) 939 oo 0.3

2. Self-generated nolse
2.1 Normal fes

Measured Value
(dB) :
16.5 H

2.2 The micrephone of the sound level meler was replaced by clectrieal sipnal iopat devies,

Frequency Measured value
‘Weighting By
A - welght 1.2
C - weight 116
Flat 23.3

3. Acoustical signal fests o frequency welghilngs
Meter frec-field acoustic response at n Jevel of 84 éB

Frequency Deviztion from various frequency weighting response curve (dB)
[§3:3] Acceptanee
Fla C-woight A-weight
cigh 2h Limits
12§ 04 05 L] 3 1.5
1000 0.0 00 0.0 +1.0
3030 24 -24 =14 5.0

QF-TS12-H-02-02000

2l

SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical slgnal fests of freguency welghtlngs
Weighting netwark response with relative to 1 kliz.

Frequency Devistion from various frequency weighting response curve (dB)
{1z} . . Aceeptence
Flat C-weight A—wm_gu . Limits
[3] Al 0.1 L] 43.0
125 0 0.0 61 215
250 .1 0.1 6.1 ) £15
500 oL 0.0 0.1 LS '
1000 [ 0.0 0.0 1.0 )
2000 0.0 0.0 0.0 420
4000 0.0 00 0.0 £3.0
2000 [ 0.0 0.0 450 °

. '
5. Frequency and time welghitings a1 1 kitz

5.1 Frequency weightings a1 1 kHz

Measured Deviated Acceplance

Frequency Value Value Limits
Welghting (dB) (dB) (dB}
A - waight 940 0.0 -
C - weight 94.0 0.0 +0.2
Flat 2.0 0.0 *02

5.2 Time weighting al | kilz

Measured Deviated | Aeceptanss

Frequency Value Value Limits
Weighting (d8) (dB) {dn)
Fasl 94.0 0.0 -
Slow 94.0 0.0 £0.1

Leq 4.0 0.0 #0.1

6. Lonp ~ term siabilisy

SLM Display [ SL.M Display | Deviated Agceptance
Frequency at initiat at final Value Lirmits
Weighting (dg) (dn) (dB) (d)
A~ weight 4.0 94.0 0,0 + 0.3

QF-TSI 2041 020604

.

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cerl, No, | ACLI2182
Job No. @ VOSSACHOT?
Pagir ! GofR

7. Level Npearity on the reference Jevel range

Anticipated | Measured Devizied | Aceoplanse
Value Value Value Limits
(di} (dB ) : (dB) (dB)
1379 137.1 0.1 + 1,1
1360 136.1 ‘0l *1.1
13590 1351 o1 +1.1
1340 134.1 [} 1.1
1330 123.0 e *1.1
1326 1320 [ Xe] 11.1
130 131.0 00 1.1
129.0 129.1 0.1 1.
1240 124.0 0.0 11
1190 119.1 0.1 1.1
114.0 114.1 0.1 + 1.1
106.0 9.1 0.1 1.
1{H.0 104,1 0.1 +1.]
29.0 99,1 0.1 111
2.0 54.0 0.0 1.1
89.0 25.0 0.0 £1.]
B4.0 .0 Jo] 1]
79,0 T9.0 LX) £1.1
740 40 00 +1.]
69.0 9.0 0.0 x1.]
64,0 64.0 0.0 1]
520 59.0 0.0 11
54.0 54.0 0.0 211
490 49.0 0.0 L1
A0 0 0.0 = L]
%0 390 0.0 11
Ha 34,0 0.0 =1l
3o 299 01 1.l
290 289 0.1 2 1.0
280 250 0.0 10
210 270 0.0 +1.1
260 260 0.0 + 1.0
25.0 249 0.1 1.1

QF- TS 12U 04300

A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoctotes CALIBRATION LABORATCORY

Cohtihuation of Calibration Certificate

Cert, No, { ACL21I82
Job No. : VCESACROT?
Pages @ 7of8

8. Levet Huearlty Including thie level range control

Anticipated | Measured Deviated Acceplance
Raunge Value Value - Value Limits
(dB} {dB) {dB) (dB)
Aulo 94.0 $4.0 00 £1.1
9. Tone bursi response
Time Tone burst Anticipated | Measured Deviated | Acceplance
duration, Tb Cycle Value Value Vilue Limits
Weighiing {ms) (dn) (4} td8) ()
0.25 ! 108,60 a9 -0.1 1.5:-5.0
Fast 2 & 1170 1169 -0.1 1,025
200 8O0 1340 134.0 0.0 +1.0
2 8 108.0 108.0 00 1.5;-50
Slow 0
200 B0 127.6 122.6 0.0 1.0
025 1 §9:0 98.% 0.1 1.5:-50
SEL 2 B 108.0 INR.0 o0 1.0;-25
200 ROJ 12R.0 1268.0 o0 il

10. Pezk € snund level

Number of cycle Measured Devialed Acceptance
in Value Value, Lepeak Velug Lirgits
test signal (4B) (dB) (4B) {gh)
Conlinpous 1330 1330 00 -
One 1364 136.3 £ #3.0
Number of eycle Anticipated Measyred Deviated Acceplance
in Velue Velue Vatue Limits
test signal (dB} (dn) (B ) (aB)
Continaois 1310 1330 0.0 -
Positive hall cyele 1354 135.1 -3 2.0
Negutive balf cycle 1354 135.1 0.3 2.0

QF-TSI 24034020664




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTID.
associates - CALIBRATION LABORATORY

Continunation of Calibration Certificate

Cert. No. : ACL2LLE2
lob No. : VOGSACH0TY
Pages : 8of8

11, Overload indication

h{easured vaiue { dB ) Devinted Acepiance
Positive Negriive Valoe Limits
one-hall ¢yele | eric-half eyele ‘{dB) (dB}
£9.6 89.5 0.1 215
12, High level stabillty
SLM Display | SLM Displey Devisted " Accephinee
Frequeacy at final Vilue Limilx
Weighting {dn) {dB} idb)
A= weight 137.0 0.0 +0.3

"The reporied uncertainly is based on o standard uncertninty mubtiplied by cosvrage factark =2

ot any ¥atue following calculation.providing 4 lavel of condid of apg 1y 95 %

——————  Ené ol Calibration Cerlificate —_—_—

QF-TS 1 2-4H0 120

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY A
SR =

451-45111 Sirinthorn #_Bangbumn, Bangplvd Banghok 10709 THAILAND. NSC-TISTE 17028
Tel0-2435-8500 Fan0-243)-1679 il:cal i hitp:/#

phorn.com hitp:

Cert. Now : ACL22237
Pages ¢ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufucturer : RION .

Model : NL~42/ Micropliotic UC-52 7 Preamplifier NH-24

Scrlal Na.: 01173611 /172173474023

1N No.: RYO_FS0390

Candition As Fonnd : Goab

Custonwr : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATTUANAKAN, K1IET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Location : - -
Ambient Temperature : 123023) °C ; e
Pressure : (1013 £3) kPr ( APROVEDEY [
Relative Humldity : (50,0 2£20) e i

Recelved Date: 03 OUTOBER 2022

Calibration Date : 13-19 OCTOBER 2022

Date of Isyue : 20 OCTORER 2027

Culibrated by : Nathakom Pizutpaisan
—
Approved by @
— 7 2L
( Thanakul Perchumi )

This centificate is issued in accurdance with the requirements of ISOTEC 17025 slandard, may nol be reproduced
other than in full, except with the prios writien approsal of the head of Calibration Loboratory.

QF-T81 204024120604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
peraciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Callbratlon MPrecedure @ CP-AC-0I

Calibration dicthod @

‘it equipment was calibrated by based oa 1EC-61672-3 (2013} Siandand for sound level ineter 1S1.M).

The 51.M had 1csts 1o Acoustical and Electrical signal tests n‘l’fmqurmy weighting with Anechois chamber and Reference
Siandard Instruments,

For tests results of cach items were made by ohservation of each Instruments display and altso with SLM's disptay.

Condition of this result of ¢alibration

1. Relerence Standand nstruments :
Instrument Model Serinlie. Cert. No, Dos Date
Waveform Generater - - - - 3210A MYS01I076 000722 04-Feb-23
Wavelarm Generator 351 MY3$2302742 F-1008-22 B4-Feb-21
Digial Muliimeter AMSLA MYS322004 FEL.BP. 040265  09-Fsb-23
Digital Multimetur AUELA MYSIZH076 EFL.BF, D370265  09-Fgb-23
Digital Multimeter 3HBLA MYs0024272 ETL.BP, 050265 09-Feb-23
Programmatle Anenuator MAT-1010 62100114 F-0009-22 07-Feb-23
Condenser Aicrophone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-ZKA] ME60H9S AA-3005-22 22-Feb-23

2. Thix result of calibration was foum! aceurate as shown o date and plage e calibration for this calibrated jlem only,
A, This certificate Is braceablke to the infemnational syslem of unit maintzined o ;

3.1 National Instituke of Metrolagy (Thailand).

3.2 Thailand Instituie of Scientific and Technvlogical Rovearch (TISTR),

QF TSI A6
ol 4ZL f

SITRIPORN; SITHIPORN ASSOCIATES CO,LTD.
drapciater CALIBRATION LABORATORY

Continuation of Calibration Cevtificate

Cerl No. 1 ACLII237
Jab No, : VOESACDHOSS
Pages  : dof8

Summanyof Measwrement Besult ©
Uncerlaloty [ Muximunrpermltted
Tarantter Pass | Fall ) unceriaiary of
measurenrent (A0}
1. Absolute sensitivity v - 02 NA
2. Self-genotaled noie v 02 Nia
1. Accustical signal lests of (requency wrightings
125 Hz v - 03 0.6
100011z v - 03 [
K000 117 v - 0.} 0.7
4. Electrical signal iests of frequency
For 10 Hz 1o d kIlz v - 0.} 06
For> 4 kHz 10 10kHz v - 0.2 0.7
Tor> 10 kHi to 20 kHz - . i 1.0
5. Froquency and time weightings at | kHz v - a2 0.2
6, 1.0ng - term subikity v - 21 01
7, Level linearity on the referenos Jevel range ' - 0.2 02
8, 1.evel lineasity including the level range control v - 0.2 0.3
9. Tons burst response v . 0.2 03
161 Poak € sound level v . 0.2 0.35
11. Overioad indication ¥ - 0.2 0.25
12, High Jevel stability v - 01 X

QFTSI M- AT




SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
assotiales CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Now ¢ ACL2223}
Joh No. : VCESACURE
Papes  : 4of8

Result of eallbratlon ;.
1, Absolute scpsitivity
Reference Messured Avccplance
Acoustic Signal Value " Deviation Limit
(dB} (dB) (48} (dB)
53,9 (93.953 939 o . )
2. Seli-generated nofse
2.1 Normal fesl
Measuned Velue
(dis)
154

2.2 The micraphone of the saund level mefer was eplaced by slevtieal signal inpit device.

Frequency Measured value
Weighting {dn)
A - weight 120
C - weight 18.1
Flat 2319
3 lcat skgnal tesis of frequency welg
Moeer free-fleld acoustic response at o level of 84 dB
Froqueney Devistion fram various frequency welghting response curve (dBY
A il
() P Coweight | A-wdght ceeplance
Limis
125 0.5 0.4 (5] +].5
1000 0.0 2.0 09 14
8000 0.2 02 6.1 5.0

QF-TS12-04-03-U2000H

7 ..

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL2213Y
Job No. @ YCH5AC00EA
Pages  : 5off
4. Elecerbon) slgnal tests of frequency welghtings
Weighting network response with relative to ] kKliz

Frequency Deviation from various frequenty weighting response curve (88)
Cllz) . Acceptance
Flat Cweight Aweight Liits
63 -0l o0 0.0 2.0
125 1] 0.0 00 - 1.3
20 00 00 0.0 i #15
00 o0 0.3 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 12,0
4000 0.0 0.0 [115] 3.0,
2000 00 0.1 &l 5.0 °

5, Frequensy and (lme welghtings at 1 kilz
5.t Frequency weightings ut | kHlz

Mensured Deviated Acceplanee

Frequency Velue Valpe Limits

Weighting (d8) (de) {dn}

A - weight .0 0.0 -

C - weight 940 0.0 202
st .0 0.0 202

5.2 Time weighting at 1 kHz

Measured Devisted | Accepance

Froqueney Value Value Limits
Weighting (dB) iB) dn)y
Fast 54.0 0.0 -
Slow 4.0 90 0.1

Log %40 90 +0.

& Long - term stabllity

SLM Display | SLM Display | Deviated Acerptance
Frequency at initial at final Value Limlts
Weighting (dn) {dB) (de) (4B)
A - weight X0 0 0.0 0.3

QF-TS 1 2405-H-020004
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Fesociates CALIBRATION LABORATORY

Continuation of Calibratioh Certificate

Cert No. 1 ACL22237
Job No. : VCGSAC0088
Papes ! Gof8

7, Level linearity on the reference kevel eange

Anticipated | Mensured Devinted | Acceplance
Vahe Valne © Valne Limits
(dB) (4B) . (4B) (dg)
137.0 i3o C 0o x1.]
1360 L36D 00 1.
1350 135.0 0.0 *1.]
L35.0 1H.0 0.n 1.l
133.0 1330 (1] 10
1320 132.0 ng =11
131.0 131.0 0.0 210
129.0 1280 0.0 £11
124.0 1240 o 3.0
119.0 119.0 0.0 41.1
114.0 40 0.0 ERR}
109.0 102.0 0.0 21,
104,06 1640 0.0 1.1
2.0 90.0 o0 =]

54.0 54.0 o 1.1
£5.0 £9.0 0.4 + L1
E4.0 84.0 .0 ERA]
1.0 79.0 0.0 1.1
- %.0 4.0 o0 411
6.0 9.0 00 1.
[d!] 4.0 ] C_ &Ll
580 390 00 2 1.1
340 54.0 00 1.1
430 45.0 90 210
430 44.0 20 214
30 89 0] 211
A0 239 -0.1 3Rl
0.0 259 L) 4 1.l
220 239 0.1 4 bl
F/0 278 61 =1l
19 169 -0.1 ER B
26.0 259 Gl 1.1
250 48 Gl 1]

QFT 81241130664
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SITHIPOR N) SI'THIPORN ASSOCIATES CO,LTD.
Tevociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACL21237
Job Now : VCESACU08S
Tages  : Talff

8. Eevel linearlty Including the kvel range control

Anticipated | Measured Dieviated Acceplence
Rangs Value Value Value Limits
(dB) {dB} {dB) (dB)
Aulo 54.0 94.0 0.0 1.1
9, Tore burst reaponse
Time Fone burst Anticipated | Measwred Deviawed | Accepunce
duration, Th Cyele Value Valug Valve Limits
Weighling (ms) {dB) (an) tdn) (dn)
0.25 1 1080 1079 0.1 15;+5.0
Fast 2 8 e 1170 0.0 L0 2.5
200 RO 140 131 0l +1.0
Staw Z i 1089 1080 0.0 1550
200 B0 127.6 127.6 00 11.0
0.25 1 9.0 939 0.1 15:-50
SEL 2 L3 108.0 1080 0.0 1.0;-25
200 BOU 1280 128.0 0.0 +1.0

1. FPeak C sound bevel

Numnber of eyele Anticipated | Mrasured Deviated | Acoeprance
in Yalue Value, Lepeak] Value Limiis
g1 sigral (dB) (<B) {4B) {d8)
Conlinuous 1330 1330 0.0 .
Cne 1364 1354 -0 3.0
‘Number of cycle Anticipated | Measured | Deviated | Acceptance
in Value Value Value Limils
(st signat (4B ) (48) {dA ) (dB3)
Continuous 133.0 122.0 ap -
Pasitive half eycle 1354 135.2 .2 2.0 -
Nepative hall cycle 1354 135.2 .2 42.0

GF-TR 2031420004
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Ne. : ACLI21I7
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SITHIPORN ASSOCIATES CQ,LTD.
CALIBRATION LABORATORY

451-453/1 Sidnihem Rd, Bangbumn, Bangplud Eangkok 10700 THAILAND. PeSt-Teia-Ts avoas
Tel0-2435-8800 Fax0-2433.1679 e-mallcabcenter@sithiphom.com hitp:dfvmwaithiphomeom  GAUSRATION DI

Crert. No. s ACL22194
Pages @ lofi

Calibration Certificate

11. Overlaag Indleation
Measures value (dB ) Devisted Aceeplance
Positive Negative Vilue Limits
onchalfsysis | onehalieyele dB) («8)
89.6 89.6 . &0 15
12, High Jevel stabitity
SEM Display | SLM Display Deviated Accepunce
Frequency et initial atfinal Value Limits
Weighting (dB) (a8} (d8) {d3}
A =weight 1370 131.0 0.0 0.3

The reporied uncettainty is based on a standard uncertainty malliplicd by coverage factor & = 2

orany value Following providing & lavel of of: imately 95 %

————  Erdof Catibratlon Cerfificale

QF -TS12-04-M4-020664

> AL

Equlpmeitt : SOUNDLEVELWTi!R

Manufacturer : RION i

Modet : NL~4 Microph ne UC-52/ ifier NH-24
Seriak Ne.: 00597168 /179117487524

1D No.: RYG_FS0428

Condldon As Found ¢ GaoD

Customer : ALS LABORATORY GROUF (THAILAND) CO., L.TD.

104 PHATTHANAKAN 42, PHATTHANAKAN ROAD,
KHWAENG FIIATTITANAKAN, KIIET SUAN L UANG
BANGKOK, 10250 THAILAND,

Lecation : . r”'_""”"—‘?"
Amblcnt Temperature : {2023) ' i k”‘

P
ROVIEWBY !
Pressore @ (1013 23) kPn 1
Relative Humidlty : (500 220) % |, CPRONED Y —M 1
‘ alaf g \
Recelved Date : 06 SEFTEMUIER 2022 Iy EXT CA‘ DATE .. . !
Callbration Date : 0209 SEPTEMBER 2022 e
Datc of Issue : 14 SEFTEMBER 2022

Calibrated by =

Approved hy: / /‘,%L‘/\

{ Thanoku! Petehurai

Nalhakom Pisutpaisan

This certifivate is issued in acsordance: with the requirements of 1ISO1C 17025 standard, may not be reproduced
other than in full, exoept with the prior written opproval of thk Iwad of Calibration Laberatory.

QF-TSI 2AMA20654.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTI).
associates CALIBRATION LABORATQRY

Continuation of Calibration Certificate
Cert No. 2 ACLI2IM
JobNe. & YCESACH081
Papes 1 Lol

Callbration Frocedure CP-AC-0I

Callbration Methed =

This equipment was calibeated by based en [EC61672-3 (2013) Standiid for sound level meter (SLM),

The SLM had tests to Acoustical and Flectrical signal tests of firquency weighting with Anecheic chamber and Reference
Stendard lastratnents. .

Yor fests results of each items were made by ion of each Tnstr aplay and also with SLM's display,

Canditlan of this result of caltbration :
1. Reference Standard Instruments :

Instrument Mogel Serlal Mo, Lug Date
Waveiotin Generatar 332104 MYJR01076 (4-Feb-23
Wavelonn Generator RIS ELL) MY32302742 Od-Feb-23
Digital Multimeter IMé1A MYS3220104 05-Feb-23
Digital Mulimeter 3M6LA MYS3220076 09-Feb-23
Digital Mulimeier IHEIA MYB0024273 09-Feb-23
Programmabile Atteruator MAT-3070 62100114 FF-000%-22 07-Feh-23
Condenser Micrephone 4180 2977900 AA-IDL3-22 24-Feb-23
Measuring Amplifier NAAZKAL 34560495 AASDOS-22 22-Febr23

2. This result of calibration was found sceurate as shown on daie and place of calibration for ihis calibraied item only.
. This certificale is traceable w the international systermn of unil mzinizined at :

1.3 National Institute of Metrology (Thaitand).

1.2 Thailand Instituie of Scicntific and Technological Research (TISTR).

QU-TS 1243-H U2k
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATTON LABORATORY

Contingation of Calibration Certificate

Cert, No. ¢ ACLIII
Jok:No. : YCRSACHE)
Fapes 1 3of%

' Uncerisloty | Maslmum-permiteed
Parameter Pan | Fall - uncertainty of
. wigasarement {dB)
1. Absolute sensitiviry v - 02 NeA
2. Sellgenerated noise v - 0.2 WA
3. Acoustical signal 1ests of frequency weighlings
125 Hx v - 03 0.6
1000 1z I - 03 0.6
8000112 v - 03 07
4. Electrical signal tevis of frequency .
For 10 Hz 104 klir 4 03 [X]
Tor >4 kHrwo 10Xz v 0.3 07
For > 10Kz 10 20 Kllz - - 1.0
5. Frequency and time weightings at 1 kHz v 0.1 02
6. Long - term siability v o1 - 0.1
2. Level Fincarity on the reforence Jevel range / 0.2 0.3
8. Level lincarity including the lev ol range control v 0.2 03
9. Tone bursl response v 02 03
10, Peak C sound fevel v 02 0.35
11. Overload indication v . 02 025
12, Migh level swability v . 0.1 0l

QU -TS 120 A M2
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SITHIPORN, SITHIFORN ASSOCIATES CO,LTD.
assuciates CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert No. : ACLI2I
Job No. ; VCE5AC0081
Pages  : dof8

Result of celibration s
1, Absolute scnsltivity : )
Reference Measured Acceplince
Acoustic Signal Va;lu: Deviation Limit
(dB) {dB) [€:3) (dB)
935 (91.95) 99 R 203 .
2, Selfgencrated nolse
2.1 Normal lest
Measured Valoe
(dB)
15.1

2.2 The misruphone of the sound level metet was neploced by electrical signal‘inpm deviee.

Frequency Measured value
Weighting {dB)
A - weight 11.6
C - weighl 18.1
Flat 238

3, Acouaticsl signxl tests of Brrqueney welghtings
Moter fiee-field acoustic respopse at o tevel oF 84 dB

Trequency Breviation from varous frequency weight curve (AB)
(H) ; . Acceptance
Eint < Wf'lﬂﬂ Awtight Limits
125 o1 02 02 £1.5
1000 0.0 0.0 0.0 +1.0
3000 17 1.5 i8 5.0

QF-TS12-04-04-020661
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SITHIPOR Nj SITHIPQORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2I54
Job No. : YCSSACO08]
Pages & 5of8
4, Elecirica] signal tests of feequency weightings
Weighting network response with zelative 10 1 kE2z.

Frequency Devistion from various frequency weighling response curve (dB)
{iiz) Anceplance
Flet C-weight Asweight, Lits
63 09 00 2.0
123 0.9 0.1 fat]
250 00 0.0 i £1.5
500 0.0 0.1 T &15
1000 0.0 0.0 1.0 .
2000 0.0 0.1 220
4000 [ ol £1.0°
8000 Q1 01 30 °

5. Frequency and tlee welgheings s [ iz
5.1 Frequency weightings of 1 kiz

Measured Deviated Acceptance

Frequency Valtie Value Limils
Welghting Gl ) (dB) (D)
A -weight 94.0 0.0 -
€ - weight M0 0.0 +0.1
Flat MO 0.0 £02
5.2 Time welghling al { ¥}z |
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (d8) (dB) {d8)
Fast 910 o0 .
Slew .0 1.0 £0.1
Ley 940 2.0 +0.1

6. Long - term stabllity

SLM Display | SLM Display | Deviated Acceplance
Frequency alinitial &t final Value 3imik
Weighting (dn) {dB) (dm) (48}
A - weight 24.0 9.1 0.1 +0.3

QE-TS12-04-L 020684
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
desociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. : ACE21194
Joh New 1 VCESACD04]
Pages : Goff

7. Level linenrity on the reference level range

Anticipaied | Measured | Deviated Acceplance
Value Value b vatue Lirits
(€8) (aB) i (@A) (dB)
1370 137.0 i 60 *1,]
1360 1360 - 21,1
135.0 115.1 0.1 41,1
134.0 134 0.1 1,1
13310 133.0 0.0 1.1
132.0 132.0 0.0 + .1
130 131,0 00 1.1 -
1290 120.0 0o x Ll
1240 124.0 00 =Ll
119.0 ol 18] 211
1140 L14.1 0. 1.0
109.0 100.0 0.0 +1.1
1040 104,1 0.1 + 1.1
990 39,1 0.1 +].1
910 240 .0 £1.1
2.0 39.0 0.0 21,0
840 8.0 0.0 11,1
72.0 9.0 0.0 +£1.]
0 4.0 04 £1.1
69.0 69.0 .__oo +1.1
640 6.0 0.0 £1.1
594 59.0 .00 1
5.0 54.0 00 %11
49.0 A0 Q.0 1.1
41,0 44,0 00 411
39.0 90 0 =11
340 340 1.0 Ean|
0.0 300 00 1.1
20.0 20.0 0.0 1,1
28.0 219 -0.) 1.1
27.0 269 0.} 1.1
26.0 239 0] + 1.1
250 249 -0.1 1.1

QTSI 248H-020861
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, N, ¢ ACLINI9
Joh No. @ VC6SACO0B]
Pages @ 7aff

8. Levellincarlty Inctuding the level range contral

Anticipated | Measured | Deviated Acceplance

Range Vatue Valye Value Limits
(dB) (dB) [ {(¢B) (48}

A 54.0 94.0 0.0 1.1

9. Tane buryt response R
Time “Tone burst Anticipated | Measured Devisled | Acceplance

duration, To | Cycle Value Value Value Limits
Weighting (ms) (a8 ) (dn) Ldi) {dn)
025 1 08.0 107.9 01 ) o13;50
Fast ] 3 170 1i6.9 R 10;-25
200 800 134.0 14.0 00 =10
2 3 108.0 1080 o0 L5380
Slow
200 500 1276 1276 00 410
. 025 1 90 958 02 1.5;:50
SEL 2 3 1080 197.9 A0l 105235
200 0o 1280 1280 00 *1.0

10. Peak Csound level

Number of eyele Anticipaied | Measured Devisted | Accaptance
in Value Value, Lepenk| Value Limits
tes( signal (dB) {dB) (dB) (48}
Continuous 130 133.0 20 -
One 1364 ° 1353 0.1 3.0
Number of eyele Anlicipaied Measured Devisled Agceplanve
in Value Value Value Limits
test signal (4B) (4B) (dB ) (4B )
Continuous 1330 123.0 no -
Positive hall eycle 1354 135.1 0.3 22,0
Neyative hall eyele 135.4 1351 0.3 2.0

QF-TH1 -0

= AL




SITHIPSRN, S1

associates

CHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ¢ ACL22IS4
JobNe. : VCESACDI8
Pages  t Bard

11. Overload Indicatlon

Measurcd value (dB ¥ Devixted Accepance
Positive Negative i\ﬂ!ll.ie Llrits
one-half eyele | one-half eyels (dB) {dd)
§9.5 595 i oo +1.3
12, Migh Tesed stability
SLM Display | SLM Display | Deviaied | Acocptancs

Frequency atiaitial al final Value Lirgits
Weighting (dB) (di} (dB) (dB)
A - weight 1370 137.0 0.0 203

The reporied uncertainty is based on n standard unceriainty muliiplied by coverage factor k =2
denee of ap imaicly 85 %

or any vatuc following jon.providing a love] of

End of Czllbration Cerfilicate o

QF-TEI24MAN-O20864
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Calibration Certificate

SOUND LEVEL METER

Equlpment :

Manufacturer : RION

Model 1 NL+42/ Microphone UC-52 /F N
Serial Nu.: C0BTI0ST/ 171591 /73353

ID Ni RYQ_Fs0381

Coadliicn As Faund : GOGD

Customer ; ALS LARORATORY GROUT {THAILAND) CO,, LTD.
104 PHATTEANAKAN 30, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN 1.1 UANG,

BANGKOK, 10250 THAILAND.

Location = -
Ambfent Temperature : (220 %3 ) °c
Pressure : (103 43) kPa ; U
Reladye Humbdiny {500 226) a5 ‘ el

% EXTCAL DATLC . ELK ’EB
Reccived Date : 22 AUGUST 2022 j— s stimid
Calihration Daie : 2631 AUGUST 2022

Date of Issue : 02 SEPTEMBER 2022

Calibrated by : Nathakom Pisutpaizan

/5/%

{ Thanakul Petchurai

Approved by :

This cenificate ued in eccordance with the requisements of 1SO11IC 17025 standard, may not be reproduced

other than in full. exgept with the prior wrilten approval af the head of Calibration Labomiory,

QF-15 124H-AH20664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL22131
JohNo. 7 VO6SACO0T?
Puges  : 20fB

Calibration Procedure : CP-AC-01

Calibration Mcthod ;

This equiprent was calibrated by based on [EC-61672-3 (2013) Standard foe sound Tevel meter (SLM),

The SLM had iesis 1o Acoustical and Elcetrieal signal tets of frequency weighting with Anechoic chamber and Reference
Siandard Instrumenis.

Fot tests resulis of each items wore made by observalion of each Instruments display and also with SLM's display.

Condition of ibis result of calibration :
1. Relerence Siandard Instruments :

Instrument Model Serlal Mo, CorL No, Dut Date
Waveform Gencrator 132104 MY4E0IT07E 04-Feh-23
Waveform Generator RLERTRY:Y MYE2302H2 O4-Feb-23

33614 MY'S3220100 OJ-Feb 23

336lA MYSIZI0TE Q9-Feb-23
Digital Multimeter Md6lA MY60024273 09-Feb-23
Trogrammable Auenuzlor MAT-1070 62100114 D7-Febr23
Condenser Micruphone 41R0 2977900 AA-1013-22 24-Feb2d
Measuring Amplifier NA~ZKAL Ja560495 AA-3005-22 22-Feb-23

2, This resvht of calibeation was fuund accurate as shawn vn date snd place of calibration for this calibewied item only,
3. This certificate is tnorable 1o the mlemational system of unit nmintined ot :

3.1 Natipnal Instivute of Metrology {Thailand).

3.2 Thailand Inslitule of Scientific and Technological Research (TISTR).

QF TSI

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Fssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, t ACL221BL
Job No. : VCS5AC0077
Pages @ dolB

Summary of Measur¢ment Resnlt s
P Uncertalnty | Maxlmum-permitied
Parsmeter Pass Fall uncerialndy of
. (4B} )
measurement (dB)
1. Absolule rensitivily v . 0.2 NiA
7. Scli-grncrated noise v 0 0.2 NA
3. Acoustical signal tests of frequancy wrightings
125 11z ¥ - 21 0.6
1000112 v - 03 0.6
2000 Hz v - n4 07
4. Llectrical signel tests of frequency weightings.
For 107104 Xliz v - 03 0.6
Tux >4 Kiz to 10 kHz v - 0.3 0.7
For > 10 kllz 10 20 K112 - - - ' 1.0
5. Frequency and time weighlings at 1 K1z v - 0.2 02
6. Long - lerm stability v - 0.1 0.1
7. Level dinearity on the relerence level range v - 0.2 0.3
8. Level tinearity inchuding the level range contro! v - 02 03
9. Tone burst response v 02 0.3
10, Peah, € sound Tevel v 02 035
1| Overload indication v - 02 0.2
£2. High level ssability v - [ .l

QF TS 20 )26t




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Nu. ¢ ACLI2181
JobNo. : VC6SACHNTT
Pages 1 4of8

Result of callbration s
1. Absoluie senslthvity 1\ )
Reflerence M:u:msd Acceplance
Acoustic Signal Va{ut Devistion Limit
(dB) {4B) (dB) (a8}
93.9(93.95) 939 ) 03

2. Self-gencrated nolse
2.1 Normal test

Measured Value
(dB)
15.4 i

2.2 The microphone of the sound level meter was replaced by clectrical signal inpot device,

Frequency Measured valoe
Weighting (4B)
A - weigh 120
C - weight 18,3
Fla 24.0
X Seal signal dests of freq 2

Meler free-field acoustic response at s l:ycl of 34 dB

Fredueney Deviatior. from vrarious freguency weighting msponse curve (dB)
: Aceept

e} Fint Coweight | A-welght ceepiance
Limits
125 0.2 6.2 0.2 il5
1000 00 (1) 00 21
8000 0.2 0.2 02 15.0

QF-TS12-(H-04-02004

> A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
gssociates ©  CATIBRATION LABORATORY

Continvation of Calibration Certificate

Cert. No. : ACLI21EL
Job No. : VCESACO07?
Pages 1 Sof8
4, Electrical signa) tests of frequency welghtlngs
Weighting petwork sesponse with relative to 1 kElz

Frequency Deviation fom various frequency welghtlog response curve (dB)
(nz) . N Acceplance
Flat C-weight A-weight Limls
63 0.1 0,1 -0.1 2.0
125 0.1 6.0 00 1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 00 ¢ 0.0 140
2000 0.0 0.0 00 +2.0
4000 2.0 00 0.0 £1.0%
8000 0.0 o0 0.0 50

§. Frequency and {Ime neighlings a1 1 kHe
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptanee

Frogquency Value Value Limiis

“Weighting (dB) (dB) (4B)

A - weight $4.0 0.0 -

© - weight 340 00 102
Fial 94.0 00 202

5.2 Time weighting a1 | XHz

Measured Deviskd Acccptance

Frequency Value Vahie Limits
Weighting 148} {dB) (dn}
Fast 940 00 -
Slow 94,0 0.0 0|

Leg 940 0.0 #0.1

6 Long - ferm stabllity

SLM Display | SLM Display | Devised | Acceptance
Trequency ot iniiigl 21 fina) Value Limits
Weighting (dh} {dB) (dD} {d3)
A - weight 24.0 94.0 o8 +0.3

QF-TSI2-04-04-020663
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SITHIPORN, SITHIPORN ASSQCIATES COQ,LTD.
essociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22181
Job No. : VC65ACH0TT

Papes  § GolB
7. Level Incarlty on the referenee level ranpe
Andcipaiod | Measured | Deviaied | Acocplance
Valve Value . Value Limits
(dB) () |' (dB) (an)
137.0 13701 oo 1.1
1360 116.0 . Dl 1.1
1350 135.1 0.1 2
134.0 13d4.1 0.1 £L1
1.0 13.0 (1] 2Ll
1320 1320 0.0 %1l
131.0 131.0 ve #1.1 i
1290 1291 a1 1.0
1249 1241 bl + 1.
119.0 119.1 ol % 1.
114.0 114.1 (X} 1.1
109.0 1091 0.1 211
104.4 1.1 0.4 1.1
0.0 90.0 00 1.1
9.0 54.0 on x1.)
£9.0 9.0 0.0 +1
840 MO0 0.0 +1.1
790 9.0 0.0 £11
740 4.0 0o 411
9.0 0.0 0.0 £1.1
4.0 6.0 0.0 £1.]
590 590 0.0 +1.1
540 54.0 0.0 &1
480 49.0 L] 1
O A0 0.0 Fan)
90 390 on +1.1
Ed 30 0.0 2 L1
304 299 0.1 1.1
29.0 i 0.1 =11
2840 280 0.0 1.1
270 269 0.1 x 1.l
26.0 259 0.l 2Ll
25.0 250 Qu 210

QF-TS 120302060

SITHIFORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2218I
dob Na. 1 VCESACHTT

Pages  : 7of8
B. Level linearity including the level range contral
Anlisipated | Measures Doviated | Acceplance
Hange Value Value Valuz Limits
(dB) (dB} (a8} (d8)
Aute 54.0 94.0 0.0 L1
9. Tone burst response
Time Tenc burst Anlicipated Measured Devialed Avecplancs
durztion, Th Cycle Valuz Value Value
Weighting | (i) (any (dis) tdB)
0.25 1 108.0 1028 -0l
Fast 2 K 1170 174 0.0
200 800 134.0 134.0 Q.0
2 & 108.0 108.0 1]
Slaw
200 RO 1276 1216 0.0
0.28 1 $9.0 939 2.1
SEL 2 § 108.0 108.0 0.8
200 800 128.0 128.0 0.0

0. Peak C sound level

Numbser of ¢yele Anticipated | Measured Devisled | Acceptanee
in Value Valve, Lepeskl Value Limits
lest signal {dB} {dB}) (dB) (dB)
Conliauous 1330 1310 0.0 -
One 1364 136.1 -0.3 30
Numher of cycle Anticipaied | Measured | Dyvisted | Acceptance
in Valpe Value Value Limits
test signal 148} {dB ) (dB) {36 )
Continuous 133.0 1310 0.0 -
Positive hall cycle 1354 135.1 0.3 2.0
Negative hall' cycle 1354 135.1 -0.3 2.0

QF-THI 12000
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SITHIPOR N_; SITHIPORN ASSOCIATES CO, LT
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Nov ¢ ACL22161
JobNo. : VCESACOOT?
Papes  : Bof8

11. Overload indlcatlon
Measured value (&B ) Devinled Acceplance
Pusitive Negalive Valut Limits.
onchalf cycle | onehalfoyele (dB) {dB)
805 £9.6 0. L5
12, High level stability
SLM Pisplay | SLM Display Deviated Acceptence
Froquency alinitial at finsl Value Limizs
(dB) (B} {dB) (4B}
A - weight 1370 137.0 0.0 0.2

The reported ungertainty is based on a slandand uncertainty multiptied by coverage faciark = 2

orany velue following providing o lavel of of approxi o5 %

Eud of Calibration Certifieare —_—

QFeTS 124404070064

o El

SITHIPORN ASSOCIATES CG,LTD.
CALIBRATION LABORATORY o

)
451-4517% Slrlm'hﬂmRﬂ,mngbumm.Bangu\ul‘i Banghok lc:?m ﬂl'lAMND. . MO TISETE A I
Tel0-2425-8800 Fa0-2433-1679 e-maltcal hiph hup/ s

Cert, No. ¢ ACL23038
Pages  : lof®

Calibration Certificate

Equipment & SQUND LEVEL METER

Manufacturer : RION

Model : NL-21/ Microphorie UC-52 # PreampliGer WI1-21

Serlal No.: 00465461 /108081 /19513

10 Ne.: RY¥G_FS0007

Condition Az Found GOCh

Custamer : ALS LABORATORY GROUP (THAILAND}CO., LTI

104 FIATTIIANAKAN 40, PHATTHANAKAN ROAD,
KIFWAENG FIIATTIIANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Loeation £ - . ﬁml’m:-? i
Amblent Temperature 2 (203) “C Lo et L
Pressure ¢ CImd £3) kP2 |
Relathve Humldity 1 13500220) % !
Il o
Received Date : 06 TANUARY 2023 L
Calibration Date © 13-18 JANUARY 2023
Datc of [ssue t 15 JANUARY 2023

Calibroted by : WNatskom Pisulpaizan

" by c’-ﬁ
Approved by : / e -
)

Thanakul Peichurai

This vertificale is issued in accordance with the requirements o ISOTEC 17023 standzr, may not b reproduced

oiher tun in full, except with the prior sritten approval of ihe head of Calibmtion Laboraery.

QF-TS1 2-H-4-02006

SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
pramelltes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, N, ¢ ACLIMISE
JnbNo. 1 YCGEACH02
Papes 1 2ol®

Calihration Procedure ; CP-AC-02

Calibration Methed :

This equipment was calibrated by based on 15C+61672-3 (2013) Stendard fov sound level meter LSLM),

The STM lad tests 1o Acoustical and Electrical signal tesis of freguency weighting with Anechyic chamber and Referenve
Standard [nsiruments.

Tor 1ests results of cach items were made by observalion of each Tnstnuments display and also with SLM's display,

Condition of this result of calibration :
§. Ruference Standard lstrutents :

Lizsieusens Mogel Serlal No. Cert Nae Due Daie
Waveform Generator oA MYH01T076 Q4-Feh-23
‘Wavelorm Generator sl MY32302742 1:F-0008-22 04-Feb-23
Digital Multimeler 334814 MYSII0I4 040265 09-Febr23
Digital Multimeter 3MbIA MYSIN00T6 LB QU265 09-Febe23
Digitel Multimeter Kidnd MYAG242T BP. Q30265 O%Feh23
Programmable Attenuatr MAT-1070 62109114 -0007-22 07-Teb-23
Candenser Micruphone 4180 2977900 AA-IDL3-22 24-Feb-23
Measuring Amplificr NA~2KAl 34560405 AA-3008-22 22-Feir23

2, This result of calibeation was found aecuraiz as shown on dne and place of calibration for this calitrated itent only.
3, This eeniifigate Is traecable to the intemational system of uni maintained o1 :

3.1 National Institute of Metrology (Thailand),

3.2 Thuitand Institule of Scientific and Technological Research (TISTR),

QF TSI -0 2uned

ATl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aELOLIATEE CALIBRATION LABORATCORY

Continuation of Calibration Certificate

Cert. No. 1 ACLIIMN
Job Na, 3 VCGRACH024
Toges 3of9

Summary of Measureinent Resubt ;
Uncertalnty | Maslmum-permitted
Parameter Pass | Fail uncertalnty of
(am)
mcasurement {dB)
1, Absolule sensitivity v . 0.2 NA
2. Sclf-gencrated nojse v - 0.2 ReA
2, Acoustieal signal tesis of frequency wetghtings
125117 v - 2.3 06
1000 Hz v - 03 0.6
000 Hz v - 04 0.7
4, Elecirical signal tests of frequeney wrightings
For 10 Heto 4 kilr v - 0.3 046
Foz > 4 Kll2 1o 10 Xz v - 0.3 0.7
For > [0 k17 10 20 Kil2 - - - 1.0
4. Frequency nnd time weightings st 1 kiZs v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level Linearity on the reference level range v - 0.2 0.3
%, Level lincarity including the levgl range ontrol v 0.2 0.3
9. Tone burst response v 02 0.3
10. Peak € sound leve) % 02 0.35
11. Overload indieation v - a2 025
12. igh level siability v - [ 0.1

QF-TS1 24HH-060
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51THIPORN, SITHIPORN ASSOCIATES COLLTD,
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. ; ACL2IIR
Job No. 3 VCESACK024

Pages @ dol9
Result of cafibration ;.
[ .
1. Absolute sersitivity :
Reference Measured Acsepianes
Acoustic Signal Value | Deviation Limit
(dB) (dn} (¢B) (dB)
3.5 {93.95) 918 [N 403

2. Self-genernicd noise
2.1 Noomal test

Measured Value
4n)
235

2.2 The niczophone el the sound Tevel meter was replaced by electrical signal input device,

Frequeney Measured valye
Weighting: dn)
A -weight 2.
£ - weight 216
Flat 2.2

3. Acoustlcal signal tests of frequency welghtingy
Meter free-ficld acoustic response at o Jevel of 34 4B

Frequeney n from various fequency weighting response cusve {dB)
(=) Flal Coweight 1| A-weight Accoplanca
Limits
125 0.2 0.2 0.2 1.8
1000 0.0 0.0 0.0 + 1.0
BOCD 0.1 02 02 5.0

QF-TS2-04-4H-020604

2 BIA

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoaciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL23DIR
Joti Now 1 YCE6AC0024
Pages i Seof9
4, Electelcal clgnal tests of Irequency welghilngs
Weighting network response wilh relative (¢ | kHz,

Frequency Deviation from various frequency weighting response curve (dB)

(Hz) Acceplance
Flat C-weight A-welght Limits

3] 0l 0.1 /0 2.0
125 0.1 0.1 Al 1.5

- 250 04 -0 0.1 1.5
500 0.1 0.1 +0.1 T k1S
3000 0.0 0.0 00 21,0
2000 0.1 0.1 0.0 +2.0
4000 01 0.0 &) 3.0,
800 0.1 0l 0.1 250 °

& Frequency and tinie welghtings ne 1 kliz
5.1 Frequency weightings al 1 kilz

Mesured | Deviated | Acceptance
Feequency Value Value Litiis
Welghting (dB) (dn) (dB)
A - weight 940 0.0 -
€ - weight 4.0 0.0 02
Flay 9.0 [ £02
5.2 Time weighting 81 1 kifz i
Measured Devizted Acceptance
Frequency Value Value Limits
Weighting (dR ) (dn) (dn)
Tast 940 0o -
Slaw . 94,0 0.0 0,1
Leg 940 00 *0,1
§. Lonp + {erm stability
SLM Display | SLM Display | Deviated Acceplance
Trequency a1 initial &l final Value Limits
Weighing (4B} dn) (dB) {uB)
A - weight 94.0 4.0 00 403

QF-IST2AR-DED20664

= BIA-.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asrociates CALIBRATION LABORATORY

Continuvation of Calibration Certificate

Cert.No. 1 ACL2Z38
dab No, @ VC6ACO02
Pages i b6ofY

7. Level linewrlty on fhe reference level pange

Anticipated | Messured | | Deviated | Aewcpance
Value Velue |1 Valee Limils
(d8) By | (am) (day
1350 1350 |1 0o 1.1
1340 1340 0.6 =11
132.0 1330 [ s 1]
132.0 1320 [ s LI
1310 1318 [ 11
1200 125.0 [T 211
1240 134.0 0.0 £ LI
1190 1156 [ L1
1140 1140 00 =11
1090 1056 6.0 5l
1049 4.0 00 21l
990 9.0 0.0 411
910 5.0 00 x1.1
89,0 £3.0 00 1,1
840 4.0 0.0 1.
790 .0 0.0 +1.1
740 4.0 00 %11
6.0 9.0 0o * 1.0
64.0 64.0 - =1,0
590 590 i _op 211
540 54.0 LY =13
400 49.0 L 00 2l
440 40 00 21
) 20,0 0.0 3 L1

QI - IS 124N U206

> BE-.

SITHIPGRN, SITHIPORN ASSOCIATES CO,LTD.
psspciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Now : ACL23038
JobNo. 1 VCOHACON2A
Pages 1 7ol9

8. Lovel linearlty Including the kevel range control

Anticipzied Measuzed Deviated Acceplance
Rappe Value Value Value Limits
(dB) (8) (eB) (¢8)
130 $4.0 94.0 0.0 5
120 940 .0 0.0 05
1o 240 M0 (e G5
100 940 Mo an 0.5
90 Pl MY [ 5
Level linearity an each level range
Anticipawcd Measured Deviated Acceptance
Renge Valug Value Valug Limits
(dB) {dB) {dB) (d8)
130 43.0 43.0 Q.0 .3
120 3o 326 -04 103

§. Tone burst response

Time Tume burst Antigipated Measmured Deviated Acceplancy

duration, Th Cyele Value Value Value | fmits
Weighting (ms) Y] {dn) (4B) (dB)

0.25 1 1080 1079 0.1 1.5 ;5.0

Fust 2 ] 1L7.0 117.0 0.0 10;-2.5
20 ROU 1340 1340 0.0 1.0

ot 2 8 1080 1080 0.0 L5,-50
200 E0O 1276 127.6 0.0 1.0

0.25 1 990 959 0.1 15,50

SEL 2 B JOR.0 1080 0.0 10,25
200 300 128.0 128.0 0.0 1.0

QF-TSI2H A0 N0




SITHIPORN; SITHIPORN ASSOCIATES CO,LTL,

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerk. No. : ACL23038
Jah Ko : YCEGALCD024
Pages @ Bof9
10. Peak C sound level
Number of ¢yele Anticipated Measurnd Devialed Acceptance
in Value Value, Lepesk Value Limits
lest signal (dB) (c8) tas) (d8)
Conlinuous 133.0 1350 00 -
One 136.4 1359 .5 3.0
Number of cycle Anticipaied Measured Uevinted Accepiance
in Value Vidue Vilue 1imis
test signal (dB ) {40} (¢B) idB)
Continuous 133.0 133.0 no -
Posilive hall cycle 1354 1350 0.4 £2.0
Negative half cyele 1354 i350 0.4 20
11. Overload Indleation
Measurcd value {dB ) Deviated Arceplance
Positive Nepative Value Limis
onc-halfcycle | enc-half eycle €} Ldny
594 £33 -0l 4.5

OF-151 4H- 0402661

7 AT

SITHIPORN}
associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23038

Jon No. : VC66ACO024
Pages  : 9of9
12, High level stabllity
SLMDisplay | SLMDisplay | Desiated Acceptance
Frequericy at Lnitfe? 8t final Value Limirs
Weighting (43) () (B) (dB)
A - weight 137.0 L1370, 2.0 #03

The reported uncerainty is based on  standard uncertainty muhiplini by coverage factor k =2

or any value folk

QF-TS12-03-40 20664

providing a lavel of of

End of Calibration Cortificate

%%
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

251-451/1 SIrinthom Rd Bangbumru, Bargp!ud Banghok 10700 THAILAND.
Tel0-2435-8800 Fax.0:2433:1679 e-mafl:cal< TINph hitp:f Ithiph

4
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SITHIPORN; SITHIPORN ASSOQCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificute

FLEGOIATCS

Cerl. No. ; ACL2223)
1of8

Papes

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

I No.:

Condltlon As Found :

Custamer 3

Location :

Amblent Temperature
Pressure :

Reladve Humidity ©

Received Date:
Calibration Date :
Date of Issuc:

Calibrated by :

Approved by :

SOUND LEVEL METER

RICN

NL.~42 Microphone UC-52 ¢ Prowmplifier NH-24
00472126 / 176915 1 BB1B0

RYG 50301

OO

ALS LABORATORY GROUFKTHAILANDYCO,, LTD,
104 PHATTEBANAKAR 48, PIATTIIANAKAN ROAD,
KIIWAENG PHATIHANAKAR, KHET SUAN LUANG,
BANGKOK. 1G23¢ TIIAILAND.

(2303 « novE
L3 £3) kPs
{500 +20) % {apRoVED BY T T

i
i
|
5 iz i

—1

03 UCTOBER 2022 HEXT EAL BATE

18-19 OCTOBLR 2022
20 OCTOBER 2022

Nathakom Pisutpaisan

7 Gt

( Thanskul Perchurai )

This certificate is iseued in accardance with the requiremends of IRGTEC J25 standard, may pet be reproduced

uther than in full. except with the prior writum approval of the head of Calibration Iabamtory.

QF TR -0

Calibration Procedure ¢

Calibratlon Method @

CP-AC-01

Cert. No. ; ACL22131
Joh No. @ VCE3A 00088
Pages 1 2ofB

This equipment was sulibruted hy based on IFC-61672:3 (2013) Standard for sound Tovel meter {SLML
The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Aneshoic chamber and Reference

Siandard Insruments.

For tests results of each items were made by observation of'each Instruments dispiay and also with SLM' display.

Condition of this resalt of calibration :
1. Reference Standard Instruments :

Made
Wevelorm Gencralur 32104
Wavelorm Generaiot AN
MHglial Myltimeler An6IA
THigial Multimewr A6IA
Digital Multimeter JHEIA
Programmahle Aticauaing MAT-1070
Congenser Microphone 4180
Measuring Amplifier NA-ZKAL

Serlal No,
MY38017076
MY32302742
MY53220104
MYSI20078
MY&0024273

62100114

2977900

34560493

Cert, o, Due Date
LEF-000T-22 O4-Feb-23
EF-0D08:22  04-Feb-23
EIELBP. 0300265 09-Feb-23
ECL.BP. 03265 09-Feb-23
ECL.BP, 050265 09-Feb-23
EFO00922  07-Feb-23
AA0I3-22 24T
L AAB00522  22-Feb2d

2. This result of calibration was fuund seeursie as shown on date anc place of calibration fur this calibraled ivem only.

3. This cenificaic is traccable to (e intemational syswem of uait maimained at s

1.1 National Institute of Metrology (Thailand),
3.2 Thailand Institule of Scientific and Technalogical Kesearch (TISTR),

QF -TRI2-H A3

B




SITH @POR N,- SITHIPORN ASSOCIATES CO,,LTD.
associates CALIBRATION LABORATORY

Comtinuation of Calibration Certificute

Cert, No. 1 ACL2I23L
Job No. ; VCESACOUSE

Pazes  : 30f8
Summary of Measucement Resuld :.
: Uncertalnty | Maxtimume-permiticd
Paramicier | Pasa | Fall B uncrrisinty of
! B)
1. Absohute sensitivity 4 . 02 NiA
2. Sclf-gencrated noise I 0.2 Nia
3. Acoustical siignal lests of frequency weightings i
12531z ¥ - 03 [FE
1000 Hz v 03 06
000 1z v - 03 . 0.7
4, Electrical signal tesis of frequency weightings.
For 30 1zt 4 Kz v 03 ] 0.6
For» 4 iz 10 10Kz v - 0.3 R 07
For > 10kHz 10 20 Kliz - - - . 1.0
5. Frequency and ime weightings ot | kiz 4 - 0.2 ‘ 02
6. 1.ong - term stability v - 0.1 0.1
7. Level lincarity on the reference lovel range v - 02 03
B. Level linearity including tlie leve! range control v + 0.2 03
9. Tone burs response 4 B 0.2 0.3
10, Peak C sound level v - 02 0.5
15 Overload indieution v - 02 0.25
12. High leve] stability ~ - 0.1 0.1

QF-TS12-04-03-02066

7 A,

SITH I POR N) SITHIPORN ASSOCIATES CQ.,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl, No. : ACL2223]
Job Nu, @ VCESACH0SS
Pages 1 dof8

Result of calibration ;.
1. Absolute sensitivity
Reflitencs: Measured Acesplance
Acoustic Signal Value Deviation Limit
(d8) (e) ¢dn) (¢B)
3.9 (53.95) 919 a0 0.3
2. Self-gencrated nolse
2.1 Normal test
Measured Value
(dR)
14.6

2.2 The microphone of the sound Tevel meter was replaced by electrical signal input devies,

Frequency Muyasured value
Weighting (dn)
A - weight 29
- weight 16.7
Flat 225

1A Ucal signal tests of
Meter free-field acoustic response 11 2 level of 84 dB.

Frequency Deviation from various frequency weighting respense curve {dB)
{He) Acceptance
Flat Cow A-weight
! wright cizh Limits
123 L6 16 -3 115
1000 0.5 0.5 0.5 x1.0
8000 5.1 +3.1 +5.1 5.0

QF-TS! NN

SITHIPQRN,; SITHIPORN ASSOCIATES CO, LTI
preodiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Elcctrical signal tesis of frequeney weightings
Woighling nelwork response with relative Lo | kijz,

Cert. No. 1 ACL22231
JobrNo.  : YCE5AC008EB
Pages 1 Soi%

Frequeney Deviation from various frequency weighting response curve (dB)
{z) . . Acceplance
Fiar C-weight A-welght Limls
63 -0,1 0.1 -0l 2.0
125 0.0 00 0.l +1.5
250 0.0 0.1 4.3 *1.5
500 0.0 00 .1 1.5
1000 0o 00 0o 1.0
2000 .0 o0 0.0 2.0
4000 .0 0.0 0.0 110
5000 ua 0,1 18] 150
5. Frequency andl time weightings at § kHe
5.1 Frequency weightings s 1 kllz
Measured Deviated Accoplance
Trequency Value Value Liraits
Weighting (¢n) €13 (dny
A - weight 94.0 0.0 -
C - weight 94.0 0.0 0.2
Flat .0 0.0 02
5.2 Time weighting at 1 k12
Measured Devisted Acocplance
Erequency Value Value Limits
Weighling 1dls) (48 (dn}
Fasi 94.0 0.0 -
Slow Ha 5] 01
Leq 4.0 un 04
6. Long - term stablliey
SIM Display | .M Display | Deviated | Aceeplance
Frequency at inirinl a inal Valus Limirs,
Wrighting (di3) (di3) {di} {doy
A - weight 24,0 54.0 o0 0.3

QF TSI 2H-H-021KHr

7 AR

SITHIPORN; SITHIPORN ASSOCIATES CO,LFI).
asrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, : ACL222Y1
Job No. : VCGSACO08R

Pupes @ 6of8
7. Level lincarity on the reference kevel range
Anticipated Measured Devinted Acceplance
Value Value Value Limils
{dB) (4B ) {dB) [{:1:]]
137.0 137.0 0.9 & L1
136,0 1360 o9 L1
1350 135.0 0.0 1.l
154.0 1H.0 0.0 EANY
133.0 1330 0.0 1.1
1320 131.9 0.1 411
131.0 131.0 0.0 41,1
1290 120.0 0o 1.
124.0 124.0 0.0 1.
1190 119.0 0.0 +1,1
114.0 114.0 0.0 + 1.
109.0 109.0 0.0 21,1
1040 104.0 0.0 41.1
99.0 99.0 0.0 1.1
94.0 240 0.0 41,1
89.0 89.0 0.0 11.1
B3.0 B4.0 0.0 1.1
9.0 90 [i) x1.1
4.0 4.0 0.0 x1.1
9.0 6.0 o0 *1.}
&1.0 4.0 0.0 =11
59.0 590 0.0 21!
4.0 530 0.0 21l
49.0 49.0 0.0 21l
449 4.0 2.0 +1.]
9.0 39.0 0.0 £
A0 40 00 * 5
0 300 00 2 LI
230 290 0.0 1
280 28.0 0,0 1l
270 270 0.0 2Ll
6.0 259 0.1 + 1,1
250 249 =01 + LI

QF = IS LRI 00

7 BAG.




SITHIPORN; SI'THIPORN ASSOCIATES CO,LTD.
pesaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACLI2231
Jobi No. : VCE5AC0088
Pagen & TofB

8. Level tinearlty Including the Jevel range control

Anticipaicd | Measwred Deviated Aceeptance
Range Value Value Vatue Limls
(dB) {d8) (4n) {dB)
Aule .0 4.0 0.0 1)
9, Tone burst respanse
Time Tope hurst Apticipaied | Mesured Deylated
duration, To Cycle Vahe Vilue Valug
Weighting (ms) (dB) {dB}) (dB)
0.25 ! 1080 107.9 Rl
Fast 1 3 117,0 170 00
200 800 130 1340 on
2 8 L1080 1080 00
Slow
200 00 1276 1276 0,0
025 1 9.0 989 0.1
SEL 2 L 102,0 108.0 0,0
200 RU0 1280 280 0.0

19. Feak € sound Jevel

Number of cy¢le Axticipated | Measured Devialed | Accepiance
in Value Value, Lepeak Value Limits
test sipnal (dC) (¢B) {dB) {dB}
Continunus 1330 1330 0.0 -
One 1364 1364 on 43.0
Number of cycle Amicipated | Messured Deviated Acceplunce
in Value Value Vialue Limits
test ignal (ab) (4B) (dB) (dB)
Continuons 3334 1330 a4 -
Positive halfcyele 1354 135! 0.3 220
Nugalive hall eycle 1354 1351 1.3 2.0
QFTSIZ004-41200

SITHIPORAN  SITHIPORN ASSOCIATES CO,LLTD.
e b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22231
Job No. @ VCESACODBE
Pages : Saof%

1. Owerboad Indlcation
Measurcd value ( 6B )} Devisted Accepance
Positive Negative Value Limils
onc-halicycle | ome-halfeyele {d3) (4B)
8.6 80.5 10 13"

12, High fevel stabiilty

SLM Display | SLM Display Devialed Acceplance
Frequency A indlial u flnal Valuz Limits
Weigliing [€:H (iB) (48) (dB)
A -weight 1370 1370 00 0.3

The reparted uncertainty is based on a siandard uncerainty muliiplicd by coscrape faclor d w2

orany value following Ton,providing a lavel ol of apprexi: 3

————  End of Callbratlen Cerilficate RS

QF-TS1 204 (D20

£3/14-15,07/35-36, Sol Prichkasem7,7/1, Petchhacem Hd,
NAC Wallhapra, Banphohyal, Banghak 10600 Tnalland.
o e Telk [64) 02-RGAOBI 2313 Foxws {60) 02-BAA0BAD www firansize.com

CERTIFICATE

Cortfeate No, : CLOAL G5
Page 107

Equipenl Name: Dightsl thennometer with RTQ
Manufacturar.: DeltaDHW

Moitel; HD32.2

Senal Ne: 20032242

10 N RYG_FS0522

Custemar Recolvod date; 25 FEB 2022
Name: ALS labomton: group ithailand) Ca..Ld Caliration dola: T MAR 2022
Addrpss; 104 Pratthanakhn 40, Phatthanakan Issuc oate: 10 MAR 2024
Rd_Khwaenp Suan Luang, Khet Suan Luang Bangkok

10230 Thanpnd.

FReference Used Dunng Catibration Calibration Condition
1.5tanda«d Temperalune Probe Mouel: STS 100 4500, Temperature: (2383]°C
Serial No.: $67682 09, Due ¢alw 25 Mar 2022 Refatlie Homidity: (5581514
2.Cigl penpatue Bicator Model. BT1 1000 A MY,

it Senul No. 67 1407-00541 Duc date, 04 june 2027

Calibration Protedure Traceablity
The temperaturt Cahnrplon was dong &y InHouse Tne measurement esufts are tlaceable 1o the

coation memod 0y WICLOOL mocoming to Imternstonal system of vniks (51 through Notlunal
comparispn method wilh standard digial temporature Institiile of Meuetogy Thailand (MiMTY Centificate
Ingica:or ang swndard temiperanre probe. The numper, TI-0036-21, Cendficale number, CR 0032
temprratine seqle tse was based on 1590 21

ERE‘HEWBY . -'/:’” o P

i:\; PROVED BY & LA

f CAL DATE 1,5”3
Callbrated oy ; proved SIENAY, ...........
B M. Sorasn Thachalac Mr, Parinya Boonchaicen
213485 Drathar Wieatwitens. I\IAC Colratiers Departmont Manager

1 IAANATE ABUCIATES COLATD,

FISATE RERLNT

W I AOH LRI

BT B BLFR IO LAFSED AT I E L LN PO
HEL ARG DR " FRDI L L e

Cerliticate o, ; CL-041-65

Prge 2012
DBesuliet Calibralion: & without Adjustiment 0 with Agjusiment
Callbration Bang 70-40°C
Eungtion;
Table 2 This equipment was cannected wih wat bulb : 2
Dimtnsicn: Diameter 34 min Length 170 mm, o Mocel: HRI2012 S:1 21001206
Imersien swndatg s o
it Uneasuinty
Dapth Beating Headng o es
tmmy ey (8]
30 WDO5E 200 01 008y
30 25046 RO oo 0099
ao 30045 300 00 0.000
30 35.020 ELYY oo ©.099
30 30534 S0 0.0 002
Tabls 2: This rquipment way connected wiih fempe ature 2!
Dernension; Dameter 14 i, Lengih 150 mm e o Wolet TP32012 &/ 21004755,
trmepkn Sastard [ Ermy Snssrinl
it I
Doty fAcedme Reading e (R "
imm) e [§=]
0 20058 202 10 0053
0 25040 250 o0 04099
- X 0.g9n
:0 3nn3z By o2 .09
o 35011 346 0.6 0.009
70 20000 395 0.5 0.002

Tabla 3: This equipTent was cunneeteo with Giane thermonieier

Dimension: Damater & mm Length 170 mm it Moxdel. TR3276.2 5/6: 21001250,

Imprdion Suandaet ue 2y
I[knm Rcylu Rentng El.ng un;(.n;a,;
mmy o e
i35 20,055 200 0.1 0.037
130 75048 w50 00 030
110 30033 300
i S70 o 5 Cos
110 0000 200 on 6.099

UUG?  Unet Under Calitiateon

The seproned epatited uncertanty 1S Based G Sandard uncertaty mut:
& tevelof confiagnce of approumately G5%

Do by € COverage factor ka2 proarling

*®,

[IRARATL A SUEIATLS €8 g7,




J R 43/14-16,67/35-36, Sol Pelchkasem?,2/1, Pelchhoeem Ad,
Walthapre, Benphokyal, Bangkok 10600 Thalland,

J $3714-15,67/35-36, Sol Palchhagem?,7/1, Pelchhasem Ad,
P "_“_qm"" TeL (66) 02-B6BUB12413 Fax: [66) D2-86B0BAD www.[iranatec.com

Wallhapra, Banghahyal, Banghok 10600 Thelland.
Tel: (66) 02-9680812413 Fax: {66) 02-80680540 w

Cortificats No.: (LD3666

Page2e12
CERTIFICATE OF CALIBRATION
. . N Rasult of Callbtation: E Without Adjustmont O With Adjusiment
Cenificnte No, .Pi.gia;reg P g 20-40°C
Eunction:
£quipment Name: Heat Stress Monitor Teabla 1: This equipment was connected with wel bulb probe Model: HR3201.2 5/N: 22035283,
Menufacturer.: Dela OHM Dimonsion: Dlameter 14 mm. Length 170 mm.,
Medel, HD32.2 -
Serial No: 15006714 Immenien Stenderd e Erou Uncertainty
iD Ne: RYG_FE0219 Depth Beading Baading o o
(mm) a ('C :

€0 20.082 204 2.3 0.059
Custamer Recaleed date: 07 Feb 2023 2] 25.060 254 0.3 0.089
Nam: ALS Iaboratary group {thatland) Co., Lid. Callbratian date: 14 Feh 2023 60 30.051 304 ¢k ] 0.099
Address: 104 F 40,7 5 Issue date: 14 Feb 2023 80 35.050 354 03 0089
Iiﬁgg;;r}gh:;:;s:d!.uang, IKhet Suan Lvang. Banghek 6a 40.048 A0.4 o4 - 0,009

Table 2 This equi WB3 CONT willy profie Mode); TR3207,2 S/N; 15015491,
Gimension: Diameter 14 mm. Length 15¢ mm. :

Refarance Usod During Callbratlon Calibraifon Candflon
1.5tandard Temperatura Probe Model: STS-100 AS00, Temperature: {23:3)'0 ) Standerd uu . eosteln
Sarig} No,: 66768209, Dua date: 23 Mar 2023 Aelative Hemidily (B5E15% "‘g‘;’:;“ a:::::;: mmfm I(ggl U i iy
2.0gial Temperature Indicator Modal: DY -L000A MK tmmy v 5]
W, Serial No.: 67140700591 Dua date: 22 July 2023 w0 20062 205 04 0099

et 25,060 253 0.2 0.099

m 30.051 2 LB Q098
Cafibration Frocedurs Tracanbiity 70 35,060 35.3 0.0 0.098
The temperature calibration was dane by In-Hauss The meesuntmont results sra rbCesdle o the 70 4D.048 an.2 01 0.099
cakbration method 85 WKCL-001 according 10 Internatlonal system of unkts {Si) thiough National

comparison method with standard digita! temperatura

Instiute of Mewrclogy Thalland (NIMT} Certificate

Indizator and standard temperelura probe. Tha

number: TT-0034-22, Certificate Aumber: ER-D032-
1empemture seale uso was based on [TS-80, 22

der- P

Tebla 3: This equipment was cannected with Giohe thermerneter piobe Model TPI276.2 S/N: 17023217,

Dimenglon! Dlameter 8 mm, Length 170 mm,

Immerien ‘Standard 1 Eiror Uneanaiaty
E Depth Reading Randing e ra
i i tmm) 9] [
" 110 20062 03 0.2 0.099
E 110 25.060 253 o2 0.099
- f 110 30,061 33 0.2 0.099
- : 110 35,060 363 0.2 0009
110 40.048 403 0.3 0.099

UNCH :Unit Uinder Cabibration

The reporied expanded uncertalnty |s based on slandard uncertainty mullipiied by a coverage lactor k=2

Calibmtad by Proved SEaLoN: ... . providing a level of confidence of approximately 95%.
1 Mr, Sorawit Thachalad e Mr. Parinya Booncharoen
[ Miss Jitvrmpam Lertsomphol ]".Lﬂ‘c Lalibrallon Dapanmenl Manager % End of Certificate ¥

ey st o4

THIS CERTIFICATE REPCAT MAY NOT BE REPROCEOUCED EXCEPT IH FULL UNLEGS PCRIASSION FOR RTPRADUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.

!
|

J
NAC

PEATR A25ric1ARRY €03, (T

S0
. . A
TECHNDLOGY PROMOTION ASSOCIATION (THATLAND-)APANY ila A
CORPURATE SERVICES X: FQL NT CALIBRATION ANIPTESTING SFRVICES '1;“4-;\\‘\’?“

ALed PATTANAKARN ROAD SO 19, SUANTLITANG, SUANLITANG BANGACH: W2W

ol

K3-TRLIS(PEN

22CHI73)
20f3

. L I PAY 03[ CALTARATION ##0F i on of this calibration result
n 1. Referonce Standard Instrument -
o CerlNo: 22CH173) Instrumant Serlel No. 10 No. Cert. No. Due Dete
Page:  fofd | 1) Document Process Caldralor 54030048 130RG116 2262769 24 Aug 2023
: B 3 2} Ref. Standard Thermometer 4882054 110RCO44 221206 27 Ol 2022
Certificate of Calibration i

Thie cenificalion is tracaable lo tha Intemational System of Unit malnteined ot:-

Equipmant ; pH Meter i ~ Traceable 10 Nakienal Insitute of Melrology (Thailand), NIMT
Manufacturor : Mattlor Toledo y H
. reveway . NEaaal i 2. Carlified Reforence Materials  : Tho measurament rasults ara lracsabla 1o 51 thraugh CPA chem Lid.,
. Model : SevenExcallenca o % : ANSIASQ Nations! Accrositetion Boand, Acerodited No, AR-1835
Sodal Ne. BB34291445 AFTROVED BY ... T
15 No. : ava ENOIEE 22 :’ﬁif-" J Buffer Sotution Manufagturor 1.0t No, Exp, date
K ) - HEXT GAL. DATE 23 e il #H 4.008 CPA thom 826588 09 July 2024
Conditlan As-Recelved: Used lem B . pH 5,857 CPA chem 823322 20 June 2023
“ Recalved Date : 21 Dacember 2022 pH 10008 CPA chem 826590 08 July 2023
Czlibration Date : 22 December 2022

516/10 Moo 5 T.Mzenam Khu, Nominal | Standard Uncertzinty of Coverago
APluakdagng, Rayong 21140, Thailand Unlt Under Valve Voltags Actual Readlng Measurament attor
_. Ambient Tamparature : 25 ¢ 25) °C Galtbration Input (1mv) X
! Relative Humiidity 50 2 18) % pH mv my pH
Callbration Procedure : [0 - house method pH Moter 4.000 177.48 13 £.000 0.058 2.00
» CP-CHS by direct measurement with slandard [SN.: BBI4291445 7000 0.00 0.1 7.000 0.058 2,00
vollage calibrator and direcl moasurgmnnt with 10.000 -177.48 -177.5 10.000 0.088 200

Reference ¢ ‘2212-0802D8C-1

Submittod by © ALS Laboralary Group {Th.

Rayong Branch

dj Co., Lt

catified reforance malerial (CR)
- GP-GHE by comparison with stangard lhermomeler

Callbrateg by Warakom. Lemgagtrakul

Approved by : .
Approved Signatory

(/J Maloo Bulkrues

{ ) Salthip Meangmai :
{ )Warakorn Lemgagtrakul
Iasue Data : 26 Dacomber 2002

“The Uncerlainties are for 4 confidence probakity of upproxmately 984

This it ste iy nun he tereaced aiet Uin o ull 4cept w3l O Py i N

Aol o he endof Copnne criues b Lyuipgiem € st Teine Sarue

A Q048758

3. This cartifcota 12 valid only to the llem calibratod an data ard place of calibralion.

Calibration Rosuhs
Funztion : mV Maasurement
Parforming standard curve by Fluke at pH {4,7,10)

Ml

a 1141167




CertNo.: Z2CHI733

Prgo.i 33
Calibration Results
Function ; pH Measurgment
Performing thrae buifers atandsrd curve by using buffsr nominal pH {4,7,10}
Unit Unger Standard pH Actust pH | Actualmy | Uncertalnty of | Coversge
Calibration Buffar Selution Rsading Reading | pH measurement|  factor
{mv) &3] ]
pH Elactrods 4.008 4071 1852 0.0052 206
SMN.: 1475518 6.087 &850 04 0.0088 200
18:008 10.014 -186.5 9.0072 200

Functlon : Temperatura Maasuroment
{*) Without sdjustmant
This oauipment was connected with Temporalure Probe:

+ Modet - Inlab Exprt Pro-ISM

- Serial No. : 1475

Cimension of probo;

- Length : 120 mm.

- Diamatar : 12 mm.

-Immerslon Depth i 100 mm,

Callbration Standard uuc* Etror Uncerlalnty of | Coverage

Foint Temperature Reading measurement factor
(] ') {c) (] (x'c) k
250 25.001 24 -0.101 043 200

Remark : - UUC* = Url Under Callbration

The roparted uncartatnty of maasuraman! was based on 8 standard uncertainty multiled by & coverage
foclor k, providing a lavel of confidence of approximataty 95 %,

-efo-

sk,

a 1141168

Py

TECHNULOGY PROMOTI0X ASSOCIATION (T1IAILANDJAPAN) )
CORFOHATE LR ICLE 3 EQUIFMENT CALTRRATION AND TESTING SERVICEs  hecloelinsy -
S144 IATTASAR ARN ROAD SUI 13, SUANLUANG, SUANL LANG, BANGROK 10244 ‘h@ F‘
TEL 83717:3000-24 TAX. 6:2715-0484 Az T ngt st

Cartificals No. : 224089

Certificate of Calibration

Page: 1ol 2
Equipmant ; pi Matar .
Manufaeiurer: Matior Toiodo Thia ceeificate may nct be reproduced othes then in hul,
enceptwhn the poios wreten aprroval of the mad of
Model: SevenExcalence Coponate Servoes 3 Equoment Catbration and Texing Serncoy
Sarie Ho BEM201545
10 Ne.: RYG_EHO15Z

Condition As-Aaceived: Usod hem
Recehved Dave: 21 Docombor 2022

Calitratian Oale: 23 Dezambor 2022

Retarenca; 2212-06020SC Submited by ALS Labomtory Group {Taiand} $0.L%d. Reyang Braacn

Amblent Tempurature: (23 2 2 °C
{0 81610 Moa 5, T.Maonam Khu, APluzkdasng,

Rayong 29140, Thaiang

Relative Humimity:

Procedure used:  Calibration wene conductod wsing IN-fdusd Citeation Procedurt TP-E17 According 10 dirsct mOBsLrEmAN!
mathee wim Mulfi-Produdt Caibrotor,

Gondillon of thie resul| of calibration
1 Referenca standards insiuments :
inalrument Bogsl Serlsl No, Gertificets No, Dus Date
1] Mutt- Produet Cafibrates 55004 6315013 22E14M 05 May 2023
Z This syl of G ation wirs macn o0 requested at the point spacified by customar.
2.7 cerheata Is vafid only 1o tha ilem calibralod on dake aod pinca of cabbrabon
4 Thus Corithcabion s traceabio 1@ tha Intomational Systom of Unll mawrianod bt

“Hatonat Insktute of Motrology Thaitsnd {HIMT)

@ [
Callbfated by ! WUICRQro0{0M Wongehahikrane  Approved Signatary © 4
Issue Dale: 28 Docomber 2022 [« Pratinoe Prabpaipal

! | Muntowat Knamchel

{ | Pomtmippa Tamoyskul

40304803

Cert, Ho.: 22E4088
Pagw; 2 of 2

Result of caditiration 3 (*} Without edjusiment {) Aftor adjustmant

Funglon: DT voltage measuremel Rangs: 2000 my
Standard Valug WUe” Readiag Emor Uneoriain|
(v ) {mv) (v (£pV)
-200.0000 -200.0 00 72
-150.0000 -1500 0o 69
-100.0000 -100.0 a0 85
-50.0000 +50.0 o0 az
0.0000 0o 0o 58
50.0000 50.0 0.0 82
100.0000 100.0 L) 8%
150 0000 150.0 o0 89
200.8000 100.8 -01 72

The reperted uncerialnly ol measutement was based on a slandarg unceriginly mulliphed by a coverage
fctor k=2, provkling a level ol confidence of apptoximately BS %

‘UUC= Unit Under Callbratien.

-clo-

@(/

u 1140616

&= DKSH
%@k Certificate of Calibration

N
oo
Expipment: SPECTROPHOTOMETER Cortificats No.. COBZ20484
Modet DRS00O hesurd Date: 27 Seplamber 2022
Sarfal No {oriD.); 1827845 {RYG_ENDD37) Jok No.t KSPR2212224
Manitactoer HACH Page: tof3
Cangwion; W ConRon
Cuslomer. ALS Lab y Group (Tt } Co., Lich-{Rayoog-Sranch)
81810 Moo 5 T.Masnam Kho, Revewsy Y Eaael
APlugkdesng, Rayong 21140, Thelland, aprRovEDEY IRt
F-A T H
Humidhy 854 %RH H
Calioration Place: ALS Laboretory Group (Thalland) Co.,Lid. (Rayong Branch} { Wat Chemlatry )
81810 Moo § T.Maanam Khu,
A Fluskdeeng, Rayong 21140, Thalland.
Calbmiion By, Mr, Chatpuphon Fokhang
Calbrmticn Duts:. 27 Saptatribee 2022
The Method ueed: 1 house friethod, CAL-W24, bese on ASTM E 27508 and ASTM E 387-04
Tracasbikity: Tris conifcats is racaable 12 M CRM maintiksed by Netiona! Institits of Standarda and

Tachnology (NIET) through Stema Sclentific Limiied.
The standend for Wanslengih Certitcata No. 81418 and §1435
Th stanctand for Pholomedric Ceriificate Ho. B1441 and 101088
The standard for Stray ight Cantificate No. 101041 and 101040
The standard for Spactad resclution Cartificaie No. 101037

“ AT

L' Foithong} {Mr. Thaingibel Poungngem)

Person In charge Authorized dgnuh\xyA
e
il Dewded hom ez
[} 10 Layntwat 0 by
Thass iy sy T s samiect Tha rapest sl nat be
e gy ek i
et Tombwtugr Liwnd

T e rvimerm e e o0
o e w0
* vt SO

Beitvering Growth - In Ashs and Bayond. CALFU-£06-13; 20 Jut 202




&z DKSH

Cadtificals No: COB220404 Pagalof 3

Caitoration Rasulis:
‘Wikhout Adjusiment .
‘Wavslangih Acoursay (rum), The spectnl bandzAde: of Sid w2 nm and PUC M2 nm
Biandard Wavelengty I Under Salt Unosfainty
41861 a4 o [X])
530,68 5307 0,04 044
o398 6383 032 (2]
T484E T80 A3 .14
207,03 807.4 037 [21]
Photonmiii Acaraey (Absorianas)
Wiaveleng#t Biaridard Unlt Under o
00000 0.000 0.0000 0.0045
05605 058 £.0028 0.0045
200m
0734 e -£.0025 Q0045
10534 1067 -0.0036 0.0045
0.0000 000 0.0000 20045
05503 0.663 .00t 2.0045
&40 nm
o1 1% -0.0021 AL0E
1.0012 14504 ADo0ds 20045
0.0000 0000 0.6000 8.0045
05024 D.508 0.0036 o4l
485 un
0.6083 037z 00027 0.0045
05804 0.984 0.0030 0.0048
0.0000 0000 0.0000 0.0045
sett o5188 o518 00022 0.0045
o £.0003 0.0%1 00007 0.0045
0.990¢ 082 00016 0.0045
0.0000 0.000 0.0000 0,0045
04528 o554 00005 0.0046
380 pm
o518 o216 0,0005 0.0045
10301 149 -0.000% 0.0048
0.0000 0.000 0.0000 0.0046
0.5%7 053 -0.0053 0.0045
B35 am
06847 ©.686 0.0008 0.0048
oqu23 (1) 2.0007 0.0045
Vi Raarumpe waTnTH e
e rree rryeoroneme
A n-qi!-::mnm 3
Phisi 4 OF 260 2000 L

Delherlng Growth - In Asla and Beyond, CALFM-COB-12: 20 bl 2003

&% DKSH

Cailificais Mo COB22D484 Pagedel 2

Calbretion Resulls:
Pholomedric Acauracy (Absorbance}
Unk Conwation Unopriakrty
0.0000 ©.000 0.0000 T.000
25nm
0.7423 0744 00017 00083
0,0000 o000 0.0000 00080
25T nm
08808 (223 -0.0001 .0084
0.0000 0.000 0.0000 0.0000
dnm
02805 0262 Q0025 0.0080
0.0000 0.000 0.0000 0080
3%0nm
DA () 0.000¢ ©.0080
ey iR *

Slandant: cut-oll Bue; {nm) Lyt [cy] 1]
20087 +-0.11 by 807 21 1670
391,84 440,11 nm e 17 T
Hpscirst Ramoluion *

Nominal Conosniestion 0.02 % w Poak. Trough Ratio W

Stwderd Wevahagth [nm ) 20080 286 149 200
LIUC: Wavelength (nm) 258.2 266.1
Exd Absorhance [A) 0As10 0370
Abuorbance { A} 0378 0.283

* Calibraticn Marked " Not TIS| Accredited * In this Ceviificsts have bean Inchuced for complelsnesa.

The End of Carifoate

i et o Taled

OO Vool LA

DS bl e w0
B3 Nsdurme Fosa, g, Prewsewng, Sangerk $
Frone o8 36 R0

Oeltvering Growth - In Asla and Beyond. CALFM-COS-13; 20 Jul 2022

&< DKSH
Tunsaansudnieiacinfounaou
wyfloens: KSPR2212224

winmioefin: SPECTROPHOTOMETER u: DABOOO wnrnabo: 1827845

smanou () myraseU (R0}
21 Sap 2022 munsarida T80 (LT
Unk | Lnink ok | uhnp
Sonnal
7] =] 1, mrostnouetos g o
@ “ 2. ATEHROA { e U, T enadod) A =)
[ [=] 3. Wl O - On Ll CON-ON Buictn) 1 =]
B | O | 4 e Keyped B_| o
B [w] §.  wumn {Display, Screen Confrast) 4] u]
Spacinpholomels
o o 8, wiokulibh (Batwy Backup) >« 2.6 VDC O [l
n o 7. Knopulonnrirnti (Wavelength Cotrof) o o)
o) [=! B, mosirnonky (Mavslangin Chacl) @ O |ewaueseism
= = 8. unswretiaats (UV < 3,000 hourt [P o
o [=] 10, unawrebauy (Visible < 5,000 hour} = [
= e 1, seimmuRaatine (Comusel Module) @ =]
H Meler an Condually Meler N
n [s] 12 BfaTnan { Electode and Comnection Cable ) [=] =]
[m] ju] 12, whenwenwiu Becirode (el KC1 ) [a] ]
[w] [w} 14, Hafeuun Elscirode (Dost Protection Hood) a [w]
[u] [=) 46w {Shand) o ]
Tirbidneder
[a] o 16, mnywapuiivo (No Semge) [l o
o o 17, WRTNTRETRIINA (=0 25 LA 3.0) 2 =]
Automailc frstr
[m] ] 18, s Piston Bureles [a] =]
o] =) 19, Funciinh Rising and Dosing a [=]
[=] [=] 20, sanismurasdplrnabney =] [a)
aafsidounaty
Mr. Chatuphon Foltong
Service Enginser
e

251 RrURWI R, AT P oue v SO
kit St et Bangchsh, Prris e Ewghat KRS
Phona o1 2306 7000

Delwering Growth - In Asta anv! Beyond.

CALFMAARYGY: 30 Jul 2002

’
TECUNOLOGY PROMOTION ASSOCIATION (THAILANB-JAPAN)
CORIMORATE SERVICES 3 1 EQUIPMENT CALIBRATION AND TESTIN

i SERVICES
53444 FATTANAKARN ROAI 01 18, SUANLUANG, SUANLUANG BAKGKOK 10250
TR G-2TIT-3000 FAX, U-2719-4384

CartNo.: 22TW34
Pages 10f2

Certificate of Testing

Equipment :

Manufacturer : REVIEW BY ..

Modol : 5000-115V APPROVED BY ?
Sarlal No.: 15E102795

10 R, : RYG_EN0O32 Next o oare 13
Racolved Date : 11 Fobruory 2022

Test Data : 14 Fobruary 2022

Reference ! 2202-0404DSC-4

Submltted by : ALS Laboratory Group (Thailand) Ce.,Lid.

{Rayong Branch)
616110 Moc 5 T.Masnam Khu, A.Fluakdasng,
Rayong 21140, ‘Thalland

Tomparalyre (2545)'C

Humidily (50t 20) %

In - housa mathed @ CP-CHE

by Compaelson Techniquy wiih Azide Modification Methad

Laberatery Condition

Test Procedure @

Tosted by : Walalak Slrithaan
Approved by :

Appraved Signatory
( ) Malce Bulkuea
(wfs:aimip Maangmai
( )Warakom Lorngagtrakul
Issus Date 1 1B February 2022

5 0281285




o '

FECHNOLCKSY POMOTION ASSOCIATION (THAILANTLJAPAN) :

COMPORATY AEKVICIN 3 CAMIBRATION ZENT
AN

1344 PATTAN SKAKS KOAD SOI LF, SUANLUANG. SUANLUANG RANGROK 1014 e
TELLQ-2TE%-NRab21 FAX. U 27199404 Caym TG P

CortNo.: 22TW34
Page.r 2062 o

I Cem. No.: 220M12
a Page.: 10i2

Result : Dissolved Oxygen Moter Adjustment Wilh Air 10¢ % -1 (‘ertificate Of Calibl‘ation

i
Diasolved Oxygen Progs No.: 15E100454 B .
B L) e
Titration Method DO Metar ) Equipment : DO Maler vilh Sansor
. Standard Deviation .
{Axldy Modification Method) Ruading S Manufacturer: ¥sl :
(mafly (mgll) {mghL) | !
. Model : 5000115V .
6.02 802 0.0084 Serial No. @ 15E102786
D No. : RYG_ENOD32 s
Submlited by : ALS Laboratory Gioup (Thailand) Ce. Ltd, (Rayong Branc

This reporl was certificd only for the Instrumaont we tosted.lt is allowab!s 1o use for study
the systam effictency, The envirgnmenial impact control and presant lg organizalion It may concemed
Intand to use for advartising and roforral purposs iz prohitiled. This report may not ba reproduced '

! B16M0 Moo § T.Mncnam Khu, A Piuskdacng,
Reyong 21140, Theiland

alhar jn luflwithout writlen epproval of the [aboratory o Locatlon : TPA On Sila Calibration Latoralary
Rocelved Order : 11 Fobruary 2022
-olo- ' Calibrated Data : 21 February 2022

Amblent Tamporsture ; (26:10)-C
Relative Humldity : (502 30)%
AL Line Valiage : (2eD1221V
Callbrated by Kunchlt Prompral

. Approved by :

. Appraved Signatory

. { )Pominippa Temoyalcd
i {¥} Malea Butkruoa
{ ) Suwil Imjai

Issue Data : 21 February 2022

“The Uneertpintios ure far fidence proliabilizy af uy Imalely 355
- ™

Pl 4y et 1 Bt shard AT Tt b Tl ¢4 il ha e iaien '

. im0 A Pl o Coatat ST 0 1 Tt Calebistrot wad Jesling Seftarcs.

a 1084744 ) A 0038008

T
TECHUNOLOGY PROMOTION ASSOCIATION (THAILANE-TAPAN)
CORPURATL SFRVISES 3 EQUIPMIENT CALIGRATION AND TESTANG SERAICES “yﬁp\ ¥
Equlpment: DO Meter with Sensor CerL No.: 220M12 T :r;‘,’::;::’,,:,::u::::.:;.?.,lﬁ.\m s s e
Gondition Ax-Rocelved :  bned liom Page.: 2 of 2 R :
Reloranca : 2202-0404D5C-5
Procadure Used :-
Calicration wero conductad using in-hause calibration procadure CP-OT01 according to comparison with Cerl. No.: 22TM3IT
Industrial Platinum Resistanco Tharmomeler ( IPRT ) Inte Temperatura Bath. Certiﬁcate of Calibration Page.: 1013
Thi tomperature acale used wes based on IT5-90.
Conditian of 1his result of calibratlen
1. Referance standard Instrumeant:- .
Instrumedt Model Seris! No. Cerl. No. Dus Data _ Equipment : Lew Temp. Incubator
1) Digltal Thermometar 1523 2188080 21273 22 Now 2022 . Manufacturer Mammert REVIEW BY (Y 5:,,0,17
2. This certficate is vald only to tha itom calibroled on date and place of calbratian. - PR
3. This cerihication is lrocentle to Lha intemational Systom of Unit. Mods! - PPISO APPROVED BY j)
Roault of Gatibration:= =) Wilhout Adjusimont j
Function:  Temperaturc measursment. Serdal No. : VE18 0084 eXT oA DATE F1200
This ingtrumant was connaciod with temparature Eensor, ST 155100464
Guce Ever Coverago 1D Ng, § RYG_END154
Polal Depth Temperaturs Raading == Factor
() {mm ) (*C) ("C) ('C) x Submitted by : ALS Laboratory Group (Thailand) Ce..Lid.
20.00 45 20,001 15.68 4121 015 20 {Rayong Branch)
&16/10 Moo 5 T.Maenam Khu,
UUC* = Unit Undor Calibration A Pluakdasng, Rayong 21140, Theilang
Location : BOD Room
The reporiad unceripinty of measuremonl was basod on a standard uncardninty mulliphod by A
cavitags lacter k, praviding a level of confidenca of approximately 95 % Recalvag Order : 22 Agril 2022
Callbration Date : 22 Apnl 2022
-olo- Ambient Temparature : {26:101°C
Relative Humldity : [60+30)%
. Callorated by Men Patianepongpaiboan
Approved by : W]u -
Approved Signatory
i ) Pomihippa Tameyeaku!
(/) Malso Butkruea
{ ) Suwit Imjal
lesise Date ! 3 May 2022
The Unevetainties sre for 3 cunfid bility of Imately Y55
Thin srttna s hiny Bt by TPt et P i 2] et b e i i
e ScPanes ¥ Ll Ealeitate st Testng Sriaurs

M" Al o the 1a

a 1095714 A 0040135




Equipmant: Low Tamp. (ncubator Cert Ho. 22TM1T
Gondltion As-Recohed s Usad lem Pager 2013
Relerenca : 2204-01480C-1

| Procadure Daad 1

Colibration were conducled using calibratien procedure CP-0TO2 mecording 1o direct measurement
The temperaturs scafe used was based on 1TS-80.

- Condltion of this result of callbration

¢ 1. Referansa standard inslrurant.

fnatrument Model Sorial e, Cert. No. Dus Date
' 1) Dala Acgqulsition ' 340704 MY44031769 LMz 02 Sep 2022

+ Z. Thie cerlificala Is valld cnly Ic tha item celibrated on dale snd ptaca of calibrallon.
@, Thiy eeriificalion is tracoabla 1o the Intemational Syslam of Unit.
Result of Calibratfon ;- [*) Without Adjustmant
Funttlon of UUE* : Tempsarature Scurca

Frosh alr sotting ! Close Environment during calibration
Beginnlng | Flnished
. . 25 25
5 56,
H - [AC Scpply (o y 221 223
" na Fol. §td.
3 + 3 Pesltlon : 1D No.t
Rt }L‘In / SRS S I LU A
2 22
3
Proba Installation Detals : Cimenslon of Chambser ; 4. 9
az 10 om D= w6 m 5 IRTD-215
b= 10 em we 10 m 6 9RTE-2/5
ce 10 em We 2 m 7 WRTD27
[] _SRTD-Za

Copacity = 078 m'

Siat) | GRTO-20

Pk .

- Equipmant : Low Temp. Incubator

Cart, Mo.: 22TM317
Condition As-Recelved ;. Used Iterm Page.: 3ol 3
Relerence : 2202-01460C-1

Rexuit of Callbration = (*] Withoul Adjusiment

Function of UUC* : Temperaturo Sowrce

' Frash air satling } Cloge
Callbration | ug* yyes Tamparature Temperature Overal) Covamge
Paint Setting | Reading stability unifermity Varlation Faclor
(¢ ey | (¢) (£*C} (e {'C) | §#C) L
20.0 20.0 I 200 0.022 0.20 0.22 0.30 2
Massured Temparature ( °C )

‘| Falnt Fasition
(=3} 1 ] 2 [ 3 T 4 T 5 [ & T 1 [ 8 1 6iet)
200~ | 20208 [ 2072 20189 [ 20A10 [ 20075 | zoce2 { 20027 | 20068 | 20830

* Aworage*: Tha average of 30 valuea in each position,
Tamperature stability : Cne-hal! of the greatesl maximum cifferenca of maasured temperature al any one senscr.
Temperatura unlformity | The maximum diffarenca of meesured tomperalures at any sensors and the measured
tempersiure 8t tha refarence location which are observed ot tha sama Uime or at as close an chservation ima 63
possitle 1 datmming the temparaturg patiam o homoegensily within tha chamber under slaaty-ataia eondnhens
Cvarall Variation : Tha Differance of the maximum and minimum gl
YUC* 1 Unlt Under Calibration
Mole : The reporied uncerainty of massuremant was included stabillly and exctuded uniformity .

The raporied uncerlainty of measurement wes based on 2 slandard uncerlainty multiplisd by a coveraga
faclor &, providing a level of canfidence of approximalely 85 %.

-ole-

Yaly -

2 1106485 a 1106484
RYG_ENQ002
- Sartorius {Thalland) Co., Ltd.
s rt ] Th " d co.' Ltd. 15 MNEMM)‘:‘(\Q Husrkeing, Banghad 10310 oo q
e e aane % Ibk SARTORILS e e SARTORILS
T o84 2643 £387-8 , wemail sarvica thakandackrive com 1
NSETHLTIS 128 REVIEW BY . ﬂp"

FRRCOE oot

n
WEXT CAL. HATE 9’1]9}’3

Model Momber 1 MSE224S100.0U Certificate No. ! 23BCIO112
Destription : Analylica) Batanee . lasued Dale:  Friday, March 03, 1023
Serlel Number: 0026207038 _ R ) Reforanca No. . 204833

10 No.: RYG_ENODOZ )
Manufacturer . Sattorius o . Page No. : 1012

Cusiomer Namo: ALS Laboratory Groug (Thailand) Co. Ltd. (Rayeng Branch}

Calibrated Flace . ALS Loboratory Group [Thailand) Co . Lid(Batanca Rogm)

616/10 Moo 5 Y_-Maenam Khu, A Pluakdaang. Reyong.21140, Thalland,
Calibrated By © Mr Chonchz| Inthans Callpration
Calibration Dato : Wednesday, March No.: Thia ealitralion was conducted by

Uting in-houte caiibraban procedure number (Wi-003)
Basenon UKAS LAB 14 2018

Metrological data : Ambiants Condiions:
Capachy: 220 o Readablity* _ 0.0001 [ Temperatura: 236 & 50°C
Humidity . BOQ%RH t I00%RH

Reascns for calibration Pressure I &
[Jhew Insahason [ bevce f Repalred 2] Re-caixinony Matanance Equipment Congitior; __F eed o O raw
Maasur&ment Method UKAS Publication Ref :Lab 14

y siated is Ine axpand. is nbtamedfrommeshrmnm ungertainty rnurephod by the
mmge factor (k=2 to provida a level af 5% ILis o with tre Guide lp

Expt in UM) The caliresian certificats documants lheln:ceabmry to National Standards, which
realise the urit of measuramenl accarding 1o the International Siandard Systen of Units {S1). Repon of Tokwance ceme lorm fisl of
Sanorius Metrological Specifcations.

Traceability:
Madel Number __ Descriplion Traceability Cetificate No. ‘Du Date

YCS011:522-00 _Serianua weight set mg - 8000p E2YCS011-522-00_ SPC-RT . o221
MHB-38280_ __ DRSH __c1s

This carifcate ralate £1d Opply it squipmant oy
This ceiicate may not be heproduced othar han in full axcept with i
1 prior wrien agproval of the Verification Operstion Divislon C :

Sastorica (Thailand) Co. Ltd.

Wi chonchal IntnsnatTechnical Manegen

SOP Fr 33 03 Febraary 2022

I
alla] e . .
@C]ﬁ@ of Calibration
Model Numbar;  MSE2245-100-DU Certificate No. : 23BCI0112 B
y Marcn 03,2023 |

Dascription : Angiytical Belance isgued Date :
Sorial Number: 0026207038 R Relatence No. : Z04833  _ _
19 Ne. : RYG,_ENODOZ
Manufeeturar : . Page No. zof2 _
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading errar)
the abiby of & iaprny e pasced oy me Arency batan e
i s 1 piaes e Ve 3D piscedinme
ecuatady on the marrer. udlo ach O Hour winil
#2051 TIOFDOED Bl QUANCIRITY Y POVE | POIRONS Tained R
Nominal Value : (Low Lead) 1929995 Nominal value : 100 ']
N g 088 (Tolerance 0.0004 [
Tolerance N 98
00001 ¢ Jou.moen Diffetence
190,909 1 o
Nominal Value . (High Load) L2 .
200 ¢ 262.0000
Talerance | 2000300
noo0r g 195,9995
z0.000¢ 200. 8063 5 .
Standard Deviatiorn 0.00063 D COGOL
Linearity
[Tha deary. atsg O3 WA ML IO 5 Y 1OPe

Tolerance 2.0002 -}

Nominat Valua Donvmnam\ Masy Vllun Dusplayed Valus Deviation Uncertainty
o ) } o]
0.3100 €,5008
R L. ... 60000
) 3 05502
B - n.u02
RN
£.0000
0.000%
20.bd0d : ‘¢ bois
50,0000 o B
ST Tme T "200.0000 . 2560000 O c.0p0d2
End of Report

SOP FM 3103 Febeusry 2022




RYG_ENCO10

TECUNOLOGY FROMOTINN ASSOCTATIGN (THAILAND-JAPAN)
CORPORNZE SFRVICES §: EgUIRENT CALTRATION ANIFTESEING SERVICES
ALAPATTAN AR KN RO DADE (b, SUANT UANEL SLANLUSNG KANCRAK Uizl

MLOT WG TAN Wl wn Faulpment : Hat Air Oven Cert. Nod 2271517
s - : Condition As-Recklved :  Used ltem Page: 2of3
ts, . Reference 2210-03760C-2 .

N " Procedura Used :-
Calibration wers conducted using calibratlon procedurs CP-OTO0Z scccrding 16 direet moasurement
" mathod with Date Asguisilion which connoctod with Rasistance Temperatumy Deteetor { RTO 3 and
Tharmocouple Typa T.
The tamparalure scale ugsed was based on 1TS-50,

: Certificate of Calibration

. i
Equipmant : Hal Alr Oven i o  Sondltion of this result of ealibration
Al - 1. Referanca standard instrumants
: REVIEW BY . 318 -
; Manufaciurer : Memmart {; Instrumant Model Sarial Na, Cert. No. Ous Dote
e T Pat R bypere rwp— RO T
Modal : UFE 500 spenovenay T2 : 1) Dala Acquisiton J4TZA MY4023532 e 29 Jul 2023
I, , : 2. This cerificate la valid oniy to the jlem calibrated on da's and place of calibration,
i ” " "
: . o o | by 3. This certification Is racoabla to the Intemational System of Unit.
. Serial Na.: es1.1072 HNEXT CAL, DATE . . Reaultof Callbrations- () Withoul Adjustmeant
- o Funcilon of UUC* Temparalure Source
. 1D Na. ; RYG_ENDO1D i Fresh alr setting : Close Environmont during callbraticn
Submitied by ; ALS Leboratory Group (Thailend) Co.Ltd, (Reyeng Branch) Al Finizhed
Tamp, {"C ) 25 25
61810 iMoo 5 T. Moenam Khu, 4 REL Hurid. { % )
A Pluskdaeng, ‘ H i St (Voll, 23 ::s
Rayong 21140 Thafland i P vpply { Vo)
. ?
Locatlon : Cwen Room " 3 ' Wi ; Ref, Std. JD No.: &
HEER Calibration Point
20 Qutober 2022 . - recr] 3 / -
Callbration D 20 Ociober 2022 S e Position:| [180)°C (104)°C
=
Ambient Temperature ; (262 10) ‘o w
Relative Humidity : (50£30)% ! 21-16TC-01 | 20-18RTD-01
2 21-187C-02 | 2016RTD02
.. Calibrated by ! Man Pattanapongpaiboon . i 3. b 2118TCA3 | 20:4BRTO03
: Probe Inclatlstion Datalls; _ Oimenaion of Chamber : 4 21.167C-04 | 20-BRTN-04
. a: W0 o 3" ‘;‘? m 5 | 21-67Cc05 | 22.15RTO05
Palu - . . = . g
Approved by 1 . b 50 em 5w 6 | 21-167¢08 | 20-16R70-08
AppTovad Sigaatory PRI TR H= e m 1| z1eicat | 2018RTOGT
{ .} Pornthippa Tameyakul Cepacity= 041 m F 2148TC08 | 22-18RTD08
t/ } Maloo Butkmioa 9iref) | 21-46TC-09 | 22-16RTO-08

() Suwit Imjal

lazug Date : 2 Navamber 2022

The | s ore for a ul

P pp! G5

T eat sl mery s apndin e e taan an Bl cpt it IR e il e

Armat o] e el S
! i th.\. .

e A 3

pesd Calivearion und Troag Seryuccs

A 0-046503 21132466

RYG_ENQ008

TECINDLOGY PROMDTI

SOCIATION ITIBANLAY

. CHRPORATESHRA K 5 QST EALIRATION AN TESTE
Equipment : Hel Alr Oven Car. Nos 22TMIE17 AN PATTAN WK KN KOA TS SO1 K AUANTUANE ANG BANGROR 16281 Pbyae™ N e
Conditlon As.Recalved : Usod liom Pago: 3013 1P IR B cmasron
Referencs 2210-03780C-2 ‘
Rosult of Callty {*) Withoul Adjustment : Carl No.: 22TM1302
Function of UUC Temperature Source Page: 1013
F : s i .
esnshsenna: Cosa Cextificate of Calibration
Calivration | yugr uug Tomporatura Temparatune Cverall Covarage
Polrt | Satting | Resding stabllity uniformity | Varistion Y| Factor Equipment s Hot Alr Oven
(=3 (€ (‘e (2*C) (*C1 'C) | (#¢) L] Traeitall
y ardis .
104.0 404.0 1040 0078 0.52 .60 047 2 Manutacturer : Memmen REVIEW BY .. L= o
1800 80.0 180.0 0.13 0.88 1.2 1.1 2 oo
Callbralion Messured Temporeture [ "C ) Modoi UM 400 AYPROVED RY SR e
Point Posltion [ !
(e 1 2 3 4 5 5 7 B 9 {rof] Sorial No. b495.08%8 MEXT CAL DATE o fou
1040 102.768 | 103,734 | 102.723 | 402.800 | 104.215 | 104.131 | 104.132 | 103.740 | 103.747 -
1600 | 178,723 | 179.350 | 178.439 | 170.469 | SB0.363 | 180,114 | 180137 | 180243 | 1796805 10 No. : RYG_ENOODS '
Avarage* : The average of 30 values in each position. '
Temperature stabliity : One-halt of the groates! maximum difference of maasured lempecatuca al any oae sensa: Submitted by : ALS Laboratory Group (Thailand) Co.Lid. {Rayong Branch)
Temperuture unifermity : The maximum differance of measared lemperaluro Bt Any 8nSora and tha MeasLred 614110 Moo 5, T. Maenam Khu,
lemporatura al the reference logaion which are obsarved Al he same Ume or at a5 clese an chasrvation ime ag A Pluakdaang,
passible 1o delermine Lhe temporalure paltern or homoganaily within the chamber under staady-stale conditions. ‘ Rayong 21140, Thalland
Cverall Vatistion : The Difarance of he meximum and minimum messured tomperaturas troughoul cbservation Loeatloa : Gven Room
UUC* : Unit Undev Collbration
Mole @ Tha roported uncerlainty of measuremenl was included labilily and excluded uniformity . Rocelved Ordar: 20 October 2022
The reporied uncertainty of measurement was based on a standard uncedainty multiphed by & coverage Caligration Date : 20 Oclnbernmzz
factar k. providing & lavel ol confidenca of approximately B5 % Amblent Tomperalurs : (28110)°C
Retfative Humidity : (50130} %
+000- Calibrated by : Ereachs Hiahit

Approved by : .
Approved Signatory
{ J Pomthippa Tameyakul

(¥ 1 Malee Bulkruba

{ ) Suwit Imjal

Isaue Date

2 November 2022

2 b repredan .
APl T b H ey Seaars & g et sl

itk .

a 1132485 A 0046805




a

. Equlpment : Hot Air Owen Cust. No: 22TM1492 Eguipment ; Hot Alr Oven Cort. No.: 22TM1482
Conditlon As-Recelved: Used lam Page: 2073 Condition As-Recelved @ Used Item Poge: 3513
. Referance : 2210-03760C1 . », Reference : 2210-037600-1
Procedure Ussd - . .’ Rasutt of Calibration i+ (" Wilhout Adjustment
Calipralion werg conducied using calibralion procedure SPYOTOZ according to disucl measuremicnt ' Functlon of UUC*:  Temperatura Saurce
" method with Dala Acquisifion which with Detaclor { RTD ). « Fraah air selting : Clase
The temperatury $cale used was based an 1S90, N Caltbration | UUG* (= Overall Covarsgy
- Sondltlon of this reault of callbration ' Palnt Satting { Readlng stabllity unlformity Varistion Factor
' 1. Reference slandard inslrument:s . ) {rc) () (€3 F] {('c) {C) | tre) *
Instrumant Medel Serdal No. Cart. No. Da D o 700 700 700 0078 04T %13 0.42 2
1)0Data .Acqulslllnn 340T0A MY44035217 ) 21LM30 23 O 2022 * Wensured Tomporalura { °C )
2. This certificale is valid only k& the iom calitraled on date and place of cafibration. Point Positon
3. This certification is (racuabh: le the Inu:ma!lonnl System of Unit. ¢y T 1 2 [ 3 [ &« | 5 [ 6 1% [ & [tim
Besultef Galibration = (7) Wilout Adusimon! 700 | 70262 | ©oees | 70078 | 7077 | 700664 | 75030 | 70.688 | 70.149 | 70.0%8
Function of UUC" : Temperoture Sourca
Fresh air setting : Close Eavironment during calibration ' Avarage*: The avarnga of 30 values in anch position.
Beginning Finished Temperature stabllity : One-half of the greatesl maximum difiorence of measured lemparalure 8l BNy ono Bonso
f Tomp. (°C ) 28 ) « The maximum of ter at any sensors and tha measured
z - RELHumid. [ % } 3 I'T2 temperatura ot ihe raference localion which ere observed at tho zame fime o al ag close an observation tima ae
b' g |AC Suppiy { Vot ) 230 32 posalble w0 determing the temparalura patlemn or homogenelty wilhln the chamber under steady-slala :nndmon‘s.
i Overall Variation ; The Diference of tha maximum and minimam
H '5 H2 Rel, Std. UuUC* : Unit Under Calibration
- + 3 Posilion: 10 Now Natz : Tha reported uncerialnty of moasurement was inciudod stability and excluded uniformity .
W""_Z;,,;L‘fh / 1 |1840RTDD The reporied uncertainty of measurement was based on a slandard uncertalnty mullplled by a Soverage
i ? 18-1DR‘|:§-EI tactor k. providing a leve! of confidence of epproximately 95 %,
w El 18-10RTD-G3
Frobe Instalistion Catails Dimension of Chamber : 4 18-10RTD-04 -oe-
50 am o= om m 5 | 10RID0S
50 om we 040 m 3 18-10RTD-08
50 em Ha 040 m 7 18-{0RTD-07
Copacity = 0053 m? & 18-10RTD-08
9 fref) 18-10RTD-09
a1132473 at132472
RYG, EN0061
s
- I
: ’\&'_/J} ’ﬁ\
TECINOLOGY FROMOTION ASSOCIATION (THAILAND-JAIAN) ;
CORPORATE SERVICHN 3 FGULPALEN TCALIDRATION ASL TLNTING SFAVICES gﬂr—:\\\l;
' S IATTAN AKARN i:;rl“":!‘i’l:‘l,lt:l'»l o \:l:' E!.‘I::I‘:‘J/\\A. RANGKOK 1281 R Equ!pm'nl . \Wetor Bath Cort. Nt 22TM481
” ) Conditlon Az-Recoived :  Usad llam Pags: 203
i Referonce 2210037600

| Cerl. No.: 2ZTM1481

Certificate of Calibration

Equipment 1 Water Beth
s Muanufasturer © Memmen REVIEW BY .
Wodel ; wNB22 AERROVEDBY .
Serfal No. : L513.0548 NEXT CAL, DATE 30 MIM
s e ]
! 10 Ne. : RYG_ENODG1 *
Submitted by : ALS Leboratory Group {Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moa 5, T, Maenem Khu,
A, Plugkgasnn,
o Reyong 21144, Thulland
Logation Wat Chemlsiry ieb
Received Order 20 Oclcber 2022
Callbration Date : 20 Oolober 2022
Ambient Temparature ; (264 10)°C
Relativo Humldity : (50220)%
Calibrated by : Preocha Highib

Approved by ¢ ‘mﬂu *
' Approved Signetory
{ ) Pomihippa Tameyakul
(/) Maieo Buthroea
{ ) Suwil Imjai

Issuo Date : 2 November 2072

The U e are fur o protability of upproximately Y56

LT

her hart i Call, 2 st 1 I B a7

Appa al vl the bt Veqestas Srs e & Lguimncal (G o T¢I A48

A 00463906

Procadurs Used =
Calibration were conducied using In-house catitvation procadure CP-QTO4 accarding to direct

measuremont mithad with Data Acquisition which connected with Industrial Platinum Reslstance
Thermometer | IPRT ).

The temperatue scale used was based on [18-80.
Gondition of ihls result of callbration
1. Releronce standard Instrument:-

lnetrument Modal Serial No, Cerl. No. Due Data

1} Dela Avquisition HP0A MY44035217 21LM30 23 Dec 2022
2. This cerificate {3 valid only to the Item calibrated on dale and place of calibration.
3. This cerification is lraceab's lo the Inlernational Systam of Unlt.
Result of Calibration :- (*} Withoul Adjustment

Funstion of LIUSC™ ‘Temperaturg Sourca
Envirenmontal AG Voltage Supply
ey {%RH. ) { Valt )
Bepinning of Callbratien 24 :x 22
Finished of Calloratien 24 50 221
Rel. Std,
Postilon : P
— T N3TP300728
1 2 2 N37P300727
/4/ Sref) 3 N37P300728
- ol 4 N37P200728
B{rar) N37P300730

Front

P

ali3z4a7l




AV
. . . ALSH ‘ ‘ =)
TECHNRDGY IFROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SEKVETES 3 EQUIPSIENT CALIARATION AN D TYATING SERVICES kﬁ;‘
AL PATLANAK AN BOAII M 13, SLANELPANG. SUANLUANG BANGKDK 17280 i

TLL I WEREIT RAN AR2T1Y- N :m:q‘_ﬂ"n:::
Egulpmant : Wator Bath Cart Ho.: 22TMi481 R
Conditlon As«Recalved : Used llem Page: 3013 " -
. Reference: 22100375004 : - Ceno. 22041061 ,
Result of Callbratlon = [ * ) Willaut Adjusbment P Fegei  tetz .
Function of UUG* Tamparature Scurce Certificate of Calibration '
Calibration uuc vue- Average' Standard Reading { °C ) ’ 5 Equipment © £ Meter :

palnt Setting Reading Poeitlon : o

(c) (¢ c) T I 0] I 3 | ry ! Siret) - Mamufacturgr? Mattier Tolado

€50 35.0 5.0 54527 | B4563 | 6468 | B4S16 | 24580 : K Mode!: SoveniCa REVIEW BY

Talbration Coverage . Sariat Mo. 1 CrzaiTidez
st | Uniformity | stasiity b oMo, RYG_FSosts | AFPROVEDBY Spls
*c ‘c “ ° . H .
‘as.u} (0.12’ ¢ *o‘ o{; 1) ( x : ) ; : Congitian As-Racsived: Usedlem | evron pae relesfan
. g Recelved Date ; 17 August 2022
Average* : The average of 30 vales |0 each positien, " N
+The maximum of at any sonsors and the measurd tomperalur : Calloration Date : Whaazozz
a1 the roference location which are obsarved at the same (ima or at 8 d0s0 an cheavalion KME 85 pessidie . Refesence : 2206-062305C-1
to di ine tha patiorm or ity within the chambar undor steady-atata condilions, Submiticd by : ALS Laborgtory Grovp {Thoiland) Co.Ltd. Rayong Branch
Suebility = Qne-hall of 1he greatest moximum difference of measured tomperatura 4t any one protr, 618710 Moo § T.Maenam Khu,
VUC* ¢ Unil Undar Calibration : A Pluakdaang. Rayong 21140, Yhailand
Hote @ Tha reported uncenainty of maasuremenl was included stability and exciudad unilonmity. : Amblent Temperature : (25 1+ 2.5 °C
The reporiad uncerlainty of moeasuroment was baced on a standard uncerainty multiplied by a . Roiative Humidity : (50 £ 15) %
covorage faclor &, providing a Javel of cenfidonco of approximately 85 %. Calluration Provedure ; In - house method
- CP-CHS5 by dirnet measumment with standard
ol : wotage calibrator and dirgs! mensuromenl
wilh cortfied refaranca matorial (CRM)
Catibrated by« Warakom Lemgagtraku!

Approved by :

(/) Malee Butkruea
‘., { }Saitip Meangmul
[ )Warakem Lamngagiakl

|asue Date 22 August 2022

P ¥ of upr 5%

G 1AD 1 R b R 0 R €5 11 1B ki wrticn

The Uzcertaluties sre lor s

[
Arptusal o the Bcad of Cokeals Setraes 1 Fgarpmcat Cabibeatx o ahd Teog Servscrs

21132470 A 0044345

-\ ey
i FECHNOLOGY PROMGTION ASSOCIATION ITHAILARIDJAPAN E}gﬁ;
Cert. No.;  22CH1084 - ¢ AERAICES ‘7/’_\_%\'
Page: 2012 : 074 PATTAN AR AN ROAIAOL 1 SUANLL'NG. SU ASLLANG UANGKNS 102 el A e
Gondition of thia caflhration result TIL G212 FAX AR CaLimATION me
1. Reference Slandard Instrument -
Inslrument SerlalHe. |D No. Cert. No. Due Date . Gart, No.: 22LM112
1) Documanl Process Calibralor 54030049 130RC116 21E2682 25 Aug 2022 Page.: 1af 2
Thin certification s tracaable 1o the inlernatonal Sysiem of Lnil maintained at» : " H $)
- Traceabls to Natienal Institule of Matrolagy (Thailand), NIMT Certlficdte Of Cahbratloﬂ
2. Cortified Reforence Malerals : The maasurcmont results are iraccable |2 SI through GPA chem Lid.,
ANSHASD Nationa! Accrediation Board, Accrediied No. AR-1835 Equiamant : pH Molor with Sensor
Butfer Solution Manufacturer Lot No. Exp gate .
D 4,000 ©PA chem 623320 20 June 2024 Manufacty Mattiar Toledo
pH £.985 CPA cham 794022 14 Feb 2022 Modal : SovenzGo
PH 10.008 CPA chem 823323 20 June 2023 )
3 Thls certificala is valld only to Lhe item callbrated on date and placa of calibration. Serial No.: C12ai71482
Galibration Resully . 1D No.: RYG_FS0549
Function : mV Measurement . - -
standard curve by Fluke a1 p¥ (4,7.10) Submitted by : ALS Labocatory Graup (Thaitand) Ca Ld
Nominal | Standard Uncerainty of Coverage {Reyong Branch)
Unit Unger Valve Volage Actual Rezding Meaguremant facior G1610 Moo § T. Maonam Khy, A Pluakdatng,
Input {1mV) X Rayong 21140 Thailland
BH Y ™V pH ) .
o Mator 200 17748 78 2.00 o5 300 Locatlan : TPA On Site Calioration Laboratory
SN C1791714582 7.00 000 o T.00 0.58 200 . .
10.00 17748 478 1000 o058 200 Retpived Ordar ! 17 Angust 2022
Calibratod Dafe : 19 August 2022
Fungtion ; pH Muaaurement Amblent Temperature : (26£10)C
Performing three buffers standard curve by uslng buffer nominal pH (4,7,19) Rolative Humidity : (50230)%
Unit Uncer Standard pH Actusl pH [Actual mV | Uncertainky of Coverage AC Line Valtage : (2201 22)V
Calibration Buffer Solutlon Reading | Reading | pH msasurérment factor
{mv} 8) A Calibrated by : kunchil Promprat
pH Cloctrode 4.008 4.08 m 0.0088 205
SN 1231783 6.885 7.00 -2 o1 200
10.G0B 16.00 174 0.0092 200 Approvas by & Q, ,9
Approved Signalory
The roported uncertainly of measurement was basad on a stendard unceralnty mulfiplied by @ coverage . { ) Pomthippa Tameyaku!
tactor k, providing a leval of confidence of spproximately 95 %6. - { ) Maleo Butkruea
obe. {71 Suwil Imjal
[gaue Dale ; 24 Augusl 2022

The Uncertainties ure for a confidence probehility of spprosimunely $5%

Fhts cort e Ty v b 1l cEheT Uk 16 FUll, € et Aan M 1Y wairen

Py, - S

panate Servmes 8 B mannt 4 alim b ond Tootme Mertioes

21121482 o A 0agsaz




Equlpment : pH Mater with Sensor Cert No.: 22LM112
Gond/tion As-Racelvad ! Used llom Page:2aof2Z
Relerence : 2208-062305G-3

#Procedure Used =«

Calibralion were conducted using In-house calibration pracedure CP-OTQY acconding to comparison with
indushial Platisum (IFRT } inle T Balh,

Tha femparalure scalo used was based on ITS-90,

1. Referenca slandard instrument.-

Instrument Model Sarial No, Cert. No. Due Date
1) Digital Thamomeler 15024 ASZ847 2111144 20 Gt 2022

2. This cartificala is valid only 10 the item cafibraled on dale and place of catibration.
3. This certificalion s lraceabls fo the Miernalicnal Sysiem of Unit.
Result of Calibration - 1" ) Withaut Adjustmant

Funetion ; Temperalure maasurzment, N
This i wag with sansar, S/N.: 1231763
Gatitration| Immearsion Standerd . Caverage
Error ncortal

Polnt Depih Temperature Reading — Fastor
{€) {mm } {c) (C) e {(2C) L]
250 120 24.599 251 0.101 036 200
300 120 30.001 20,1 0.088 0.16 2.00
40.0 120 40.004 40,1 0.096 0.16 200
50.0 120 50.003 50.1 0087 0.16 2.00

UUEC* : Unlt Under Calibration

The reported uncartainty of measurement was based on o standard uncertainly multipied by a
coverage faclor k, providing a lave! of confidanca of appoximatsly 95 %.
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METTLER TOLEDO

Certificate Number CPH-0167.22

Caltbration Certificate
Seven2Go™ pH/mVY meter 52

Cuatpmer

Comprty ALY LABORATONY GADUP (THALAND}
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Customer 1D yemispe 31160513
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«
Tope SewaniOe™ pmi B Inttrament Busisl Wutoet 771115814
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Meier Tolrdo (Thadand) Lenend

Performance Test

METTLER TOLEDOQ

Arcachrent ro Cortlicare Wo.  CPHB-O167-22

H Elvctrode
Tres. InLat Exper Go45M 5N 2100768
Cenlfied staridards used
Standerd 1 _Trpe oH Butier | Manulacturor: KETTLER TOLEDG Jundh
Heminal vatue: pH{ 7500 °C) o] ARIEEG
Flanderd 2: Tyom i Bullar I Metiachrss. METTLER TOLEDD| Eip deta; Jan-4
Normindl vatue: pH{ 25.00 *C): T.00 Loiha._ 1HI13D
Swreadd; Twe  pHButr | Meedscweer METTLERIOWEDO| Emp caln Mavds
Horminal varue: pH{ 75,94 *C) (X3 [ETr NI
Standerd 4: _Typa__ Rudoz Salution | hanataciror: METTLER TOLEDD|  Ewp. cate
Mominal value pH( 2508 *C} ey
Adjustmant -
SH Calovaton Buffer BI11°C) 1040 401100 9.21,11 00
3 2Poiat raibention | 1.Polnt catibeabon
I T3polel daitrinbin T (o T [ e c_ [
Cat 1 arc zsaf4om]arc]asa| - Jacasal -
Caz ATC 53| P00 | AIC | 250| - | Aic|280] -
et (V) 3 . -
Sione W tor mylpHy X -
[E] AIC 254w
Siope W (or mYiEH) "o
Messuremants.
Dakors sdjuaiment Alter acgustmaat
Duftw Valwss | Wrdsaored | Difocwrse | GuflerValesr | Measored Difteenrnce
M C p 2 o ) =l pr
a0t 284 [ ATC 39 40 4l T#Hafarc| a0t [
Yo |357|kic| s 105 700 [md|AIC]  6M o0
S | pa|ac| ey 207 320 |majarc| wo 01
Krdon Marsaremant Kesh = Ly
™ o would -0 08 pH
Romany
Pace Chamee s room Carlsbedtact Dulr. July 212022
Seveo Spocaast  Praecna Wanooaysmt Sgratun L
01058 Mstia okda TH Trua 1 o ool
¥ 6o, FAemon 1bJul 2027 Foge 1 S0P 1 el rekarod L Wi oledl
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Automation Service Co.,Ltd.

WAE BOBTRLIINS 30 OLLINOTS FRkTRINADY NATITI T 10250
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Trachesf (Tot) 0 2319 034 st 4FAX) © 2345 5552 websic rm subamalinto.th

Automotiog
MTOC : L-1002/2022

Report No. 1 ALS-799/02

AS| Maintenance Report

Instrument : Automatic Sample lajectar - Measuring ' : Vin! 40 mL
Madel SASEL Piace of Installation : -

Sarlal No, +H57415200793 Department : LABOLATORY
Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thalland) Co. L1d.

104 Phatibanakan 40, Phatthanakan Rd,,
Khwoen Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

Dele of Maintenance : 03 /1072022 REVIEWSY .....:{!Fl"!‘.'-.'.‘.%..ﬁ!.'.
Ambient Condltion  ; Temposature 25.4 £ 5°C
- Humidifier &0 = 15 %RH

Muointenance By =

Mgy Sagp

(W, Peerapong Sangpan)
Technlcian

Approved By

[Jed ngsomsak )
Technrcinn Manager

Usor Name H 5: ”llb‘lt ?
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SHIMADZU ANALYZER
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MTOC : L-1002/2022

SN oaloudu wasia Srin
Automation Service Co, Ltd.

08 524 BUCAAIINTIY 30 IISA TR NS FLILNAN WETIIRI) Mg 10750
074 8231 S0 Fanenaiarn 30, Patta=ad arm Ad  Suanuatg, Suanfung Banglot 10153
Automotion Tt (T 10 2218 o004 TP (FAX) O 2310 BS0G wabe e yowsw uITNASON £0.1M

Repart Np, ; ALS-799/02

Malntenance Sheet
Cusleturi__ALS Loboratory Date 0310/ 2022
Model ¢ ASIHL Serlal No. H57416200799
Item Canry out WOTK Rasult | Exthange Caomment

4. | Arm Drive sactlon C.H.

Check Arm Drive Belt for wear and tenslon O.K

Check rease of Serow Arm Drive C.K, B
2. | Rinse pump (only ASHV 24ml, 40mI) [

Check pump rate(>40mi/min) X

Chech pump and tube connection for G.K,

leakage 1o

Check if oullpt fiow Is I proper candition C.K.

3. | Cheek and If necessary exchange B [ X Ses approptiate fist of
consumable, maintenange pars
Maintenance paris

4. | Chech Stlirer [When Inslalied) GK.

i_5. | Verlty ASI function via check Q.K,
Insp by 4 gm_m
F

SHIMADZU ANALYZER

BTy

AR A, 50ml On Lyassnt
3

1O IMRIXE gl mrseusy o

{ Mr. Peerapong Songpan )
Technlclan
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Automation Service Ca.,Ltd.

SPU ST BORANIYTTS 56 DK ARNIIMS FENEOURAT] IPRTRIA 11 58 10350
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Tnutwil 02219 %50 I 1FAK) 0 219 NS WENSIIE et dutematon g th

MTGC: L-1002/2022 Roport No. 1 ALS-799/02

List of Consumable, Malntenance parts

Port Name Rosult

Pos. | Part Numbat | Raca ded Inlerval
1. | 017-27021-01 | Gronse Pasly, Ludrcant 0K | 1 time per year
. 1008 I
2. [0322266102 | Belt, 6052m596, Arm Drive 0K, 1 time per year

. Dopending on condition
Dopending on condition
Atter 300 h of operating

034-03067-02 | Spring, F-642, Arm Drive O.H.
042-00405-11 | Pump Hoad. for ASI Rinse OH,
Pump

. (only ASI-¥ 28mt, 40mL)
5. | 538-4144801 | Sid. Needle Typel 24mi, N/A
! 40mL*

(fartube 2, 1x1, B)] Sparge
o needie]

6. | 6384144802 | Sid. Needic Typal 125mL* N/A
(for tube 2, ix1, B)

Eallad

Depending on condltion

Depending on condiflan

7. | 6314166003 | Flare Pipe 2x1 S5x700mm = N/A Dopending on condition |
(for Standard Needle Typal {may gut te orgln fength
B 24mL40mi, 125mt) £00mm)
8. | 6384145001 | Necdie for Suspended N/A Depending on condition
Parlicles, *

0.8Bmm (only ASIV 24mL,
40mL)

9. | 6384145001 | Std, Needlo Type2 125mL* N/A
______ N (fortube 1,420,9)

10.7[ 6384137201 | Sid, Needle Typa2 24mL, CES
40mL*
| Hor tube 1,440,9)
116314166002 | Flara Plpe 1,4x0,9x600mm#
(For Suspended + Needle
Ao Type2)

638-41449-01 | Double Needle, only N/A
24rn1. A40mL
B (sl Sporge type)*

13, [ 63141660-C1 Flam Pipe 1.1x0. BREDOMmM* NrA
(tor Double Needle
24mL.40mL}

Depending on condition

Depending on condltion

GH Depending an condition |

Beponding on condltion

Dapending on condition |

“Note: needed parts depending en installed needie typest

Inspection by : pm "
( Wiz, Peerapong Sangpan )
Techniclan
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Automation Service Co. Ltd.

7% 5291 BOEHRNIANTS 20 (OUEARNITTS IY2AIUAN NALIUNTN (ISART 10250
79.320/1 St Patranakarn 30, Patiunzhain R, Suanlung, Swanlzang, Banghoh 16262
It (Te1) 6 2308-2604 Trsats (FAX) 2310 8565 wrbefe : jrws Sutoma’ion.co s

MTOC : L-1001/2022 . Report No. : ALS-416/02

TOC-L Maintenance _Repnrt

Instiument i Total Organic Carbon Analyzer  Measuring :TC 0 ~ 30000 mg/L
Model . 1TOCLCSH Place of Instaltation ;-

Seral No. 1 H54426300416 Department 1 LARORATORY
Manufacture  : Shimadzu

Customar ALS Laboratory Group {Thallend) Ce.,Lid.
104 Phatthanakan 40, Phatthanakan Rd,,
Kinvaen Svan Luang, Khet Suan Luang,
Banghok 10250 Thailand

Review gy . ithte My
N

APPRCVED BY 19!_&&’.‘.. !o.

-

Tate of Malntenance 03 /10 /2022

Amblent Conditlon  : Tomperature 25,4 + 5 ¢¢ MEXT GAL DATE ..2.’.’@!

:Humidifier 60+ 15 %RH

Maintenance By H P

{ Mr. Peerapong Sangpan)
Technlclan

Approved By
{ Mr."Nipon Phung-somsnk )
Tachnisian Manager
User Name k N
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MTOC : L-1001/2022 Report No.: ALS-416/02
Maintenance Sheet
Customer:__ALS Laboratory Oate ¢ 03/10 /2022
Madol : TOC-LCS5H Sarul No. _ H54425300416
lHem Carry out mal. waork, - Result | Fxchango | -- Comment

1. | Check functionallty of the devica
Check furnace temperature QK
( Standard cat. 680-C/ for TN cat. 720 *'¢)
Check dehumldifier temperatura {1 *C) QK
Chack the entlrs flow line refotod to eakege | O.K,
Cheek Baseling status {JK) O.K.
Chack carrier fas pressure {200 £10 kPa) O.K.
Check carrfer ges flow rate ( 150 mL/min ) Q.K,

T2, Tubes o

Chack all tubing for Xj QK.
necessary claan them
Check all tubing for tight col [ 0.k

3. | Container and DraThage
Fill up humid]fler wilh pure vater to max. 0K, -
lgval
Check filling of dilutlon water and acid OK.
container
Rinse Draln Pot. after wards refil agalnwith | OK,
pura water
Check It outlet flow s In proper conditians QK.

"4, [TCand IC Injection p=

Clean Injectar Block 0K
Check Infectar Block for wear QK
Chack Injection tube adj O.K, B
Check Injection for laaiage o "N i
Chack Injectton for clogging 0.K.

5, | IC Mensuremant { N-type ) |
Chatk acidgification In syringe
Chack In syringe

6. | Eye check of 8-Fort valve, far sample 0K .
reslduas or maist spots that fndlcata :
possible lakoge |

7. | Check and if nacassary éxchange [ Soe list &f consumabls, !

- consumable, Maintenance parts alntenance parts :

Inspection by ; R‘ﬂ'*mn (?mnu

A 7
( Mr. Peerapong Sangpan )
Technlcian
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MTOC: L-1001/2022 Report No. : ALS-916/02

“itam Catry oul maintenance work Tesult Cammeni
8. | Due to instrument condltion, clean the 0.K.
instrument inslde and outside.
9. | Aftor checking the system and exchongingof | OK. Addition test 1.
eonsumable and maintenance parts 8 naw
1-3 paint hava to be done.
10. | After wards the callbratlon perform check QK. Addition test 2,
samiple measurement. .
Addition test
Testno. | Test canditions. i Mens, value Resuit’
1. Callbratlon TC stancord solution at ¢, 0.1, 05,1, 5 :ﬂl;iflrg;gtz:
10,20 Injection yolume 50 uL No. ¢f theasurement ~
2 imes (Max.3) T Poge 104 -2/4
Criteria | R¥ » 0,995 ot mete 10000 Pass
2. Measurement of reagent water and TC standard Attachmant :
solution at 5.0 ma/L injection volume 50 pl No. of :15-4;5:024 .
measurement 2 times { Max.3 ) and calculate 00 374 - 4/
ageuracy by
Meps, of TG stondnrd - Moas, of Reageni water
 Criteria : Accuracy %Recovery 10% or less 5477 = 04414 Pass
o = 5.0356 ppm o
.inspection by : e 311 "

( Mr. Peorapong Sangpan )
Tachnician
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MTOC : L-1001/2022 Roport No. : ALS-816/02

List of Consumable, Malntenance parts

Pos. | Part Number Part Name Result | Ex Interval
1. | 036-11209-84 | Q-ring, 4D P10A QK. v A time per year,
( Vitan , far TC,IC Slider) D ding on
2. | 036-11219-84 | C-ring, 4D P20 . 0K K 1 time per year,
(for sealing TC-Combustion Dapeanding on conditlan
tube)
3. | 63618025 Oring, PIFE 0K T time per year,
] | aerrcicsuden i Depending on
4. | 6300010501 | Platinum net, (2pes-sct) 0K & monih same time as
(to support eatalyst) H catnlyst exchange
5. | 630°06657 Silica Waal R, | & month same time as
e (to suppon catalyst) H catalyst exchange
6.7 |'630:00992 ""| Halogen Scrubber ok Bmonth
1
7.7 |'630-00956 | Figh Sensiiivity TC Catelyst N/A T Depending on condiion |
(When installed} .
8, | 636-601 | Regular Catalyst (33g) K. ¥ 6 month
____ L owhen installeg)
9, | 6385625101 | B-Porl valve rator 0K 1 time poryear
10. | 638-41323 TC-Combustion Tube O.K. 6 month same {ime as
catalyst
11 | 6314340401 | Packing, gaskel slider 0K Ltime per year,
(for TC-Injectlon tube) D ding on conditlon
Syringe SmL 0K Depanding on condition
Plunger Tip O.K B & month
| Hersydnge SmL)
14. | 042-00405-11 | ¥C reagent supply pump head 0K 1 tlma par year
15, | 630-00999 CO2-Absarber oK ¥ 11ilme par year
(for call space puige)
16 | 630-00964 Sleves 13x QK. 1 1ime per year

Note, Table Indicates tha guidall [§ perlods when NPOT measurement Is parfarmed on
sample that are comparatively Bs clean as tap water ,usa standerd catalyst end at a rata of about 500
sample per month { eperating five days a week)

Inspector By P"Er‘!? ?ﬁﬂﬁ

{ Mr. Pearapong Sangpan )
Techniclan
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TOC-Control L Report
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