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Frea Callorate Fieq Catiorate
Sample Name Parameter Equipment Name 1D Ne. Calibrated Date Next Cal Sample Name Parameter 1D Na. Calibrated Date | Next Cal
(Months) {Months)
Stack (Owides of Kitiogen [Console Contial Unit BKK _FS1093 Joul 22 3land3 [ Koise Legy B hes |Sound Calitwator BKK_F50633 18Jan22 14-jan-23 12
Stack. |ondes of Kitingen Vacuum Gauge KK F50422 Tohvow-23 it Keise Leq B hrs Sound Level Meter BKK_F50922 128022 12023 12
Stack |[Cxides of Nibiogen |Spectrophotomater BKE_ENOOTR 15-0ct-22 12 Note Leq B hrs. (Sound Level Meter BKK_F50108 124an22 128023 12
Stack. Sufus Do [Console Control Lint HIKE_FS1093 3lan23 [ Noke Leq B his. Sound Level Meter BKK_FSOO30 12Jan22 12 jan-23 12
Stack Sulfur Diowde Ory Gas. BKX_FS0554 3-Jan 23 [] Nowe Leg B his Sound Level Meter XK FS0109 14.Dec 21 10-Dee 22 12
Stack Total Suspended Particulate [Consele Contral Lind 3 Jan-23 L Heat (Heat Stress [Feat Stress Mondor K _FS0642 1M Feb22 16-Feb-23 12
Stack Total Suspended Patiulate [Digital Balance 16-Dec-22 12 Heat [Heat Stress [Heat Stress Mondor BYXKE FS0675 2Hiow 21 2-Nov 22 12
Stack [Carbon Menoxide [Consote Control Lint 3ian23 O
Stack [Carbon. Menaxide CO Analyzer 14 Apr 23 18
Fmbient oren Dioxide NG, Analtyzer Toan23 a
Ambient ogen Dioxide MO, Analyzer 1an23 6
Ambient Hitrogen Droxide NG, Analyzer B FS0TRS 1 .an-23 []
Ambsent |Total Suspevded Particulate igh Vetume BRX_F50366 On site Calibration
Ambient Total Suspended Particulate High Volume BRX_F51057 On site Caliwation
Ambient  [Total Suspended Particulate  [High Valume BRK_F50370 On site Calination
Ambient Total Suspended Paniculate Deital Batanc e BKK_ENODO 25Feb-22 25Feb2d 1.
Ambrent Particulate Matter (PM 10} [High Valume BEX_F50385 On site Calbuaton
nt Particulate Matter (P 10) High valume: BEK_FS1081 On site Catiwation
Ambient Patticulate Mattes (FM-10) High Wolume B FS03TS On site Cabbaation
Ambient Paticulate Matter (FM 10) [Drrtal Balance BRK_ ENOODA 25-Feb-22 25Feb 23 12
Ambent Sulfus Diowde 50, Analyzer ERK_F50727 22 1Jan-23 []
Ambient Sulfur Dioxicte: 50, Analyzer BRE_F51091 122 1 Jan-23 (3
Ambient Sulfur Dioxide 50, Analyzes BEK_F30799 10d-22 1-Jan-23 L3
Febient e Spoed ¢ Wind Diection  [Wnd Speed 7 Wind Drecton BRF FoaaT SoNar a2 Totovas
Amblent  [Wind Speed / Wind Directian Wind Speed ¢ Wind Diection BKK_F50910 -May 21 Ahow 22
Ambient [Wind Speed / Wind Direction Wind Speed / Wind Directon BKE_F50888 30 May 22 Bhov-23
Armbient  |Wind Speed ¢ Wind Direction (Wind Speed / Wind Direction BRE_F5015% 31 Mar 21 20 5ep-22
Waler Lab [or at 25 € o mater BRE_FROUTZ 26 W 21 Asep a2
Water Lab pH at 25 ‘¢ pH meter BE_ENOOT2 12:56p-22 12-Mar 2 18
Water Lab [BOO (5 days st 20°C) DO Meter BEK_END0S 19-Jan-21 200022 18
Water Lab BOO (5 days a1 20°C) DO Meter BKE_ENDOTT -May 22 29-Nov 23 18
Water Lab BOO (5 days at 20°C) N ubaton BKE_ENDOOS A0ct-21 A3 18
Water Laby EER Hot Block BEK_FHOZ22 TApr21 TAp-a2 2z
Water Lab CoD Hot Block BKK_ERO222 20 M 22 21-Mar-23 2
Wates Lab |coD Spactisphotometel BKK_ENGOIE 150ct 21 15.0ct-22 17
Water Lab con Spectrophotometer BEK_ENGOTB 16 Sep 22 16 5ep 23 iz
Watei Lab_|Dstomved Orygen Buretie BRE_Eho 30 M 21 28 5ep 22 T8
Wates Lab  [acxdity Jsurette BKK_ENEIT 30 Aug 22 1 Mar 20 16
Water Lab Dessotved Oxygen [Chamber (Cold Room} BEK_ENO 16T 18-May-21 16How 22 18
Water Lab__ |Dissolved Oxygen [Chamber (Cold Roomt BEK EB016T 30-Jun-22 30-00¢-23 18
Waler Lab_[Total Suspended Souds [Flectionic TopLoating Balance BRE_ENO003 SSep 2l Seepad 2
Water Lab Total Suspended Solids JElectionic Top L oading Ralance BEK_ENODOZ Hfeb 22 25Teb-23 12
Water Lab Total Suspended Solids [Oven. BKE_ENODOT 1-Doe 21 1un-23 18
Waler Lab | Total Dissobved Salids TBOC [Electionic Top Loating Balance. BRE_ENOD0Y Ssep 2l ¥5epaz 12
Water Lab [ Total Dissalved Salids 180C Flectranic TopLoading Balance BRK_ENODOZ 25Feb 22 25Feb 23 12
Water Lab Total Dissolved Solds 180°C (Oven BEK ENOOOT 1:Dec 21 1 Jun 23 1
Water Lab [0 & Grease (Soahel) Flectionic Top Loading Batance ) Tsep 35epaz 12
Water Lab JOil & Goease (Soxhet) [Electionic Top-Laading Balance BRK_ENODOZ Bietr22 25Feb 2y 12
‘Water Lab Ol & Geease (Soxhet) Waler Bath BKK_ENOLAE 31 Jan-22 1-Aug-23 18
Water Lab [Residual Free Chioine [Chioine Meter BRK L GOD1E 20-5ep-21 20:5ep-22 2
‘Waler Lab [Residual Free Chlonne Chioone Meter HKK LGOO1& 31 Aue-22 31-AUg-23 12
ot Ceq 2a s Sound Calibrator BRE 150630 76 A 22 26 Apr 23 [F]
Nobse. Leq 2 s Sound Level bieter B FS0100 130822 1 12
Nowe L eq 2 hus Sound Level Meter BR §50930 124an22 1240023 12
hoke Leq 24 tus Sound Level Meter BRK F50929 28021 28.0ct 22 12
o Teq 6 hre ound Calbrator BK F 50530 Tam 22 T 23 2
Hose Leq B hrs. sound Leve! Meter B FSD10% 14-Dec 2 14-Dec 22 12
Hoise Leq & his Sound Level Meter BRK_F50110 14-Dec 28 14.Dec 22 12
Hoise Lz B hrs. Sound L evel Meter BRK_F50111 13 Dec 2t 14-Dec-22 12
Nose |Lew B his Sound Level Meter ERE_F50113 12.4am 22 12 Jan-23 12
1 alsglobial.com aliglobal.com
B ER HHEA glg
S R
G F < L glelg
g ALS
5 DIGITAL TEMPERATURE CALIBRATION DATA SHEET
2E, lelzlsle 0
w B § s i § g 3 ﬁ o Calibration Date 3Jul22 Ambiant Temparature ('C) 3
8 & P P P = o
£ Calibration sheet No ~ C-030722-BKK_F51093 Rolatve Humidty (%) 62
o
¥ o P " g Digital Tamparature 1D BKK_FS1083 Referance Temparature 1D BKK_FSD80S
an E
28332 FR R e B g g Console Serial No 1706090 Sarial No 7688004
o o o 822 = El EAEA AR El
B = st EE £ £ Console Madel XC-572:V Model FLUKET14
2 H Last Calibrate 26 Jui 23
celslzlafalal 5 : - .
% a ~ L O L) 8 - Location enca Temperature |  Digital Temperature Tor  —
= o e -
E 5 ] k]
E 3 ® z = Stack 0 0 ]
P 2 28l 3 E] 25 25 o
5 > Fi &l & 3|8 2
e 13 8§ 5% CHEI . % ] >
x EE g b . 100 100 [
& g T 3 @ s 5| B I s 150 150 o
«© £ o B § g % E' § = 8 28 £ § 200 200 0
v B3 Eizis|z||Rle|e|e|az| & ¢ = =0 o
B a & 2 & 88 2 & g 2 200 309 L]
z i Jzl=l=l<]z ;3 500 501 1
= LIEIEAE BlEl5| | ¢ 1000 1001 1
< HEEERIEE £z 1200 1201 1
o ] i sl B E 2 Froba 100 100 0
< 5 £
S Nelela{e]le] & = 125 125 1
£ HHEE T =0 o] T
£ c1815 (8|93 i s Gven 100 101 1
i ®
= ig 125 125 o
g 5 = 150 150 o
E = 2lsl318] % 9 Fittar 100 100 o
z AR g &
S 5 Es 125 125 o
S_! P £ v R 150 181 1
a 3 . <lsglzlsls g 2 : o o 0
@ i 8 2 4 £ E 2
B 2 2 | (B2 |e|2]8|e| % 5 - £ 0 0 o
8 2 = 3 A hof 3 20 20 0
@ g R i ¥ Meter (] 0 0
o 8 5 g 2 2 ils = 8 u § 25 25 0
8 8 52888 |2z[z(z]8||e ag:@
S g 8 L85 | s |2|E|e|s|s|8|3] = ¢ & $ 50 50 0
= 35 2 2 E o g |5 s 1 =
L U @mF X g 2 i AUX Q ] [}
# t 3 2 2 2 o
A EEEEE EE < 50 50 0
E(R|E |8 (8|8 E & 8
I | i z 5 g
&
Bt /P "‘{—
" fi7 ¢ Fooed &
@ 3 i zlelale EE @ 3 Calibrated by e it Appraved by =
- 2 © 2 [SIB1E|ZIZ] =8 3 %
< g g S 5 s & 5  Mr Prasert Surakhan ) { Mr Samart Rosengan)
M :é& s s8¢ 3
g - E =z, ¢ Field Scientst (31 Specialist (1)
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ALS

Stopwalch Calibration Test Report

-

Pitot Tube Calibration Data

Calibration Date 3Jul22 NextCal Date:  3.Jan 23
Barometric Pressure (mmHg) 756 Temperature (C): 31.0
Pitot Tube Identification Number BKK_FS1104 Calibration Date 3Jdul22
Relative Humidity (%] 520
Lab test duct Number : 258-1-13-01 Standard Pitot ID . BKK_FS0441
Calibration Sheet No C-030722-BKK_FS1104 Cp Standard 0.89
Reference Stopwatch Data Console Control Meter Data
Stopwatch 10 No £18061 Dry Gas Meter No. - BKK_F$1083 Type S Pitol Tube Coefficient Data
Ml RROS Waeiat A=822M Type spitol | Standard pitottube | Type s pitot tube Cpls) cps)
INo. :
Barltla SenEie feece tbelegAB | (AP mmH.0) (AP, mm H.0) LegA Leg B
Calibration Date 838ep 20
Test 1 A 12.00 16,60 0.842
Cerliicate No. E-2009018
& 12.00 16.60 - 0.842
Run No. | Time Actual (m:ss.ms) | Time Reading (m'ss) Diff. {ms) Diff. {min) Test 2 A 12.00 16.60 0842 3
1 500:11 5:00 " 0.00018
8 12.00 1660 - 0.842
2 500:10 5:00 10 0.00017
% 50011 500 I 0.00078 Test 3 A 1200 16,60 0.842 -
4 5,00:10 500 10 0.00017 B 12.00 16.60 0842
5 50012 500 12 0.00020
Tp 0.842 0842
6 500112 5:00 12 0.00020
7 5:0010 500 10 000017
8 5:00:10 500 10 0.00017 : A Pisid)
P = oA
g 500:08 500 8 0.00013 Ar @
10 5.00:09 500 9 0.00015 I Eﬂr-u ‘””w] st BE <0.01
Avarage 0.00017 2 : [ ]
Cp (5} = Cpld or B
sD 0.00002 Z e
erage deviationtd or B) = ———————————— mnst BE < 0.01
E
sy
e Aok - - f
ﬁﬁ/i’_ -"j;_— W‘ Callbrated by I Approved by o e
Eoalbmaie by Aproved by M Prasen Surakhan Mr Samart Roo-ngan
Mr Prasert Surakhan Mr Samart Roo-ngan Field Scientist (3) Specialist (1)
Field Scientist (3) Specialist (1)
ALS ALS
PROBE NOZZLE DIAMETER
Pitot Tube Calibration Data CALIBRATION DATA SHEET
Fitot Tube Identfication Number - BKK_FS1105 Callbration Date 30022 Caiibralion Oeta; 320122 WazimsmID BIFS1108
T T 268-1-18.01 Standard Filet 1D BKK_FS0441 Calibration Shest No, - C-030722-BKK F51106 Vernier Caliper ID BKK_FS0526
Calibration Sheet No C-030722-BKK_F51105 Cp Standard 099 Nozzle Diameter {mm.) Hi-Lo (D,+D,+ By /3
Nazzle ID &
D, D, D Ao D,
Type S Pitot Tube Coefficient Data
1 0.300 0300 0.300 0,000 0300
hs s pitot Standard pitot tube Type s pitot lube Cp (5] Cp(s)
i e i s 2 0.450 0450 0.450 0.000 0.450
tubs Leg A8 P, mm H.0, AP, mm H.0] Leg A Leg 8
g @ Lt ot g g 3 0.630 0630 0630 0.000 0630
Test 1 A 1240 16:60 0842 z 4 0.780 0780 0.780 0.000 0780
8 12.00 16.60 - 0842 5 0.950 0.850 0,850 0.000 0850
1 7 1.090 . 1,080
Test 2 A 1200 16.60 0842 3 £ o0 100 iy o
7 1,250 1.250 1.250 0.000 1250
B 12.00 16 60 - 0842
Test 3 A 1200 16,60 0.642
B 12.00 16,60 - 0.842
Wihere
Tp 0842 0.842
D.D.D, There different nezzle diameters at 60 degraes 1o
®ach other. each measured the nearest 0.025 mm g
FE =, A pisid) A Maximum distance between any two diameters,
AP (o must be = 0,100 mm
15 =@ . D, =D, 0,+ D)3
Cp,p,. | must BE <0.01 - 0, 0,40,
| “Pray 'qﬂ’f)} - ; MEASUREMENT PLANE
E [Cﬂ (5) = Cpid or Jf)] KQ
Average deviation(d or B = — st BE < 0.01 /‘J‘/él"‘y - %/"
3 Calibrated by I Appraved by - e

Gos-

Calibrated by
Mr Prasen Surakhan

Field Scientist (3)

Approved by

Mr.Samart Roo-ngan

Specialist (1)

Mr Prasert Surakhan

Field Scientist (3)

Mr Saman Roo-ngan

Specialist (1)




29TISTR

THAILAND INSTITUTE OF SCIENTIFIC AN TECHKOLOGICAL RESEARCH (TISTR)
Mecharical Enginepring Standards Leboratory Sol 1, Bangpoo Industrial Eslate, Muang, Samulprakan 10280, Thailand

HSCTIGETIS 1728
CALBRATION 0080

]

Request No. 23-65/0316-01 MTC.No. 23-65/0316-01

Number of Pages(S) 2 |

CALIBRATION CERTIFICATE

"Dwyer" DIGITAL PRESSURE GAUGE
Manufactured by DWYER INSTRUMENTS, INC. U.S.A.

Nemenclature

Medal 1 DVGA-00
Serial No. : DVGO02 ID. BKK_FS0422 | o Togher, P
Range =30 in Hg to 0 in Hg

| ASPROVED BY *E‘:Eb -~

1l zs

Resolution :  0.01in Hg
Submitted by : ALS Laboratory Group { Thailand ) Co., Ltd. ' HEX

KT CAL. DATE .
104 Phatthanakan 40, Phattanakan Rd,,

Khwaeng Phatianakan, Khet Suan Luang, Bangkek 10250, Thalland.
Calibration method : Normal

Received date : 17 March 2022

Calibration date 9 May 2022
Standard : Refarence Pressure Monitor, Serial 1950, Certificate no. 23-64/0581-01
Due Date 3 August 2022

The Standard used for the measurement is traceable to Sl Unit through

National Institute of Metrology (THAILAND),

\
CALIBRATED BY : WM

( Mr.Uthai Chaiyapat }

B it
Mechanical Engin’:eﬂrﬂ gﬁr'd‘;"ds Laboratory
Ref. 2013265031701244001

Issuad Dala 12 May 2022

Tre rey

elate only 13 the tems lestedicatrates of v
anet pulsiity of the 1esults except in full are (rofbaled wiess wr ten pan

RenontAen i 2t bained T b evactnon of TISTR

FM.BLIMTC.00Z Rev.d

ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1 Bangpoo Ind. Estate, Muang, i

10280, Thaitand
Reques 23-65/0316-01 2/2 MTC.No. 23-65/0316-01

Calibration range : -27 in Hg to 0 in Hg
Calibration method : The Digital Pressure Gauge Under Calibration (UUC) was calibrated by
comparison method followed DAkkS-DKD-R 6-1: Calibration of Pressure

Gauge, edition 03/2014

Calibration condition : Temperature (23.1:2) C | Relative Humidity (62 10 ) %
Atmospheric pressure ( 1006 £ 10 ) hPa,
Local gravity ( 9.783003 + 0.000050 ) s’
Measurement Data :
Gauge position : Vertical Medium : Air
Reference level : Gauge inlet Unit : in Hg
UUC Reading Gauge Pressure Error (%) Uncertainty
0.00 0.000 0.000 0.080
-10.00 -9.914 -0.086 0.080 !
-20.00 -19.820 -0.180 0.090 |
-26.00 -25.759 -0.241 0.090
-27.00 -26.659 -0.341 0.095
-28.00 -27.748 -0.252 0.080

The reported expanded uncertainties are based on a standard uncertainty multiplied by
a coverage factor k = 2, providing a level of confidence of approximately 95 % .

The End of Calibration Caertificate

o vatue myigred
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FRBLMTC.002 Rev d

Head Office Office/Laboratary Office Head Office Qffice/Labaratory Office:
3 ML 3 Tambon Mhione ba Arphoe diong Luane, Sex 10 Banepon industnal s Sukhy Feao 196 Phatiomyottin Howd, Qhatuchas, Banghok 10230, 35 Mu 3 Tamboon Knlong Ha, Amphoe Khlong Luarg. 501 10 Bangpon al Batal il Rl 156 Flianryothin Road, Chatachisk. Bangkos 10900,
Changwat Pathumthan 12120, Thadar 4 baans  Thaland ¥ mthani 12120, Thaitared Amghoe M 5 won 10280, Troiiandd Thatand
T (6610 2577 9000 130en 5219 5225, 5217 900 Tel (56)0 2323 1472 116 Tel 16610 2579 L121-30 ext 5219, 5225 L2417
i 2577 5009 Fax (86} C 2323 9165 Fan (5610 2577 9309 Tax (FAIT 23739765 Fax 16610 2675 8552
e vatnorih D o stronth Eomail - umpaigtste arth Wobate vawe tstrenth [ mal mecgtstr e th izt o A}
[ S o~ i e
Bara Scientific Co., Lid. ’ Bara Scientitic Co., Ltd.
968 U Chy Liang Buiding Floar? Ramad Road gnau;;:u Lh;ﬂq BuNn‘rugT:ahod Hlaoms; Road
Silom Bangrak Bangkok Thaliand 10500 jlom Bangrak Bangkok Thaiiand
e Tol 028354000 Fan_ 02 6375456 7 & el 02-6324300 Fax D2-6375466.7
Bara Scientific wwwbsrascentiic com wac.T 3y Bara Scientific  wwwbarascintific com piri g
g z RS I
i i i ifi f Calibrati
Certificate of Calibration . Certificate of Calibration
Number of Page(s) 1of3 Certificate No. BSCC-UV-290121 Number of Pageis} 2013
Certificate No. BSCC-UV-260/21
Equipment UVN':;W'WM“’“‘”" Calibration Resulls:
Model Uv-1, S s/ N 2|
Manufacturer Shimadzau f gmfu’( ? { 1.Wavalength Accuracy
Serial No. A11454808533C0 ' | I
ek He: Senlhin y._‘L- AL gapified uue (om) Error (nm) Uncertalnty (tnm) I
Date of receipt 15 October 2021 i Wavelength {nm) i
Date of calibration 15 October 2021 5 U’* n 24170 24155 015 018
Date of issue 25 Dctober 2021 15 0 | 3 30 a2 018
i 2l 41853 41840 013 018
ALS Laboratory Group (Thailand) Co. Lid 1
IRHIREOE FREERIS ! | i 57289 572.85 014 018
Addreas 104 Soi Phatthanakan 40 Phatthanakan Road, Phatthanakan Suan Luang, Banghok ‘; } 87941 878.15 026 018
10250 |
w. |
Temperature (25.0 - 26 4) "C (On site) ; i
Humidity (495 - 53.4) %RH (On site) 1 i
Equipment condition Good Operation ' ; i
| i 2.Photometric Accuracy (UV) |
Calibration Location Orgamic Prep | i :
Calibration Procedure  In-house methad WI-UV-702-01 based on ASTM E275-01 1 l
I | Wavelength Certified e Error (4) Uncortainty (sA}
Traceability Wavelength Accuracy is traceable to certificate No. 87839 anc 87844 ! | (nm) Absorbance (A)
Photometric Accuracy is traceable o cerificale No B7845 and 87877 [ | = 00000 0.0000 00000 0.0075
Stray Light is traceable to certificate No 87825 } | 07174 0.7198 00024 0.0075
The above certificate are raceble to SI unit through Starna Scientific Lt 2 00001 0,000 0.0075
i i 257 nouu .
(UKAS accredited cailbraticn laboratory NO 0658) 08362 08377 0.0015 0.0075
Calibrated by Mr Wanchana Janloey 213 0.0000 00000 00000 00075
} 02778 02803 | 00025 00076
| | = 00000 00001 00001 00075 |
' | 1 06202 06221 00019 0.0078 |
] Approved by I | i
; /’) | *CNR = Gustomer nol request ;
1 i |
.- (4 |
Mr.Kanchit Choothep 1
Iecnnical tanager i
{
1 Adi |
! 5 z i
| | |
\ j \ J

FM-UV-708.02 Rev 01 {23/01/63)

e EEE—

FMAV-708-02 Rev 01 (2301163)

R e e P S —




p Bara Scientific Co., Ltd.
968 U Chu Liang Building Floar7 Ramad Road
Silom Bangrak Bangkok Thakand 10500
Tel: 02:6324300 Fax : 02-5375496-7
Bara Scientific www barascientific.com

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

1
1
| | Calibration Date : 34ul22 Amblent Tomperature (') 3
|
| Certificate of Calibration e il b o i B
' Digital Temperature ID - BKK_FS0554 Referance Tomperatura 1D BKK_FS1144
i BSCC-UV-200121 Number of Page(s) 3003 |
Certificate No U Consolo Serial No 1606012 Serial Na 201080006013
Galibration Results: | Model XC-820V Modal Digicon-CC-VT-MS
|
| Next Calibrate 31 Jan 23
3.Photometric Accuracy (Visible} | alibra
| | Reference Temperatura | Digital Temparature Error
Locati Remark
Wavelength Certified UGET Error (&) — l outory o = e e
(nm) Absorbance (A) | — i 0 S
0.0000 00000 0.0000 00042 | ac = o )
i 05631 05570 -0.0081 0042 | 2 = 2
07390 07334 -0.0056 00042 100 101 1
0. 2
1.0863 10816 0.0047 Emz ey e T
| 0.0000 00000 0 m)cu‘ s 5 = 0
i s 0.5524 0.5488 -g uus: o o o 7
07217 z‘m:g -ui; gz %% — 0
lm ) a 0:mo5 20000 00042 = o z
966 52 00042 1000 b z
850 05018 0.4 -0.00! o | 1200 1202 2
06857 06610 -0.0047 00042
| Probe 100 101 1
09775 0.9740 -0.0035 00042 | o e :
| 0.0000 0.0000 00000 00042
i 6461 0.6147 D513 00034 00042 Fivor :Dsg :z ‘21
\ 06743 06705 0.0038 0.0042
i 09909 0:8860 -0.0019 00042 126 jae 1
0.0000 0.0000 © 0000 0.0042 150 152 2
T 05427 05394 00033 0.0042 | Exl o ] 1
0.7037 17001 00036 0.0042 . kil il
10338 10323 -0.0018 0.0042 20 21 1
0.0000 © 0000 0.0000 0.0042 Motar 0 o o
6350 05268 05235 00033 00042 25 26 1
06720 6585 00035 00042 50 51 1
09864 09847 00017 00042 AUX [ [ [
“CNR = Customer nol request 25 25 o
50 50 0
4.Stray Light*
| Standard Unit Under Calibration{UUC)
| cut-off ght (nm} (nm)[ T %1 | (A)
| 2008110 11nm 20031 | 05389 | 20014
| The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference [s greater then 2,004 Calibrated by ~ Approvedby
| *Stray Light not NSC-ONSC Accredited.
C | Mr. Prasert Surakhan Mr.Samart Roo-ngan
The measuemEnt wicartainty is base on 8 siandard uncerainty mtlishod by B coveraga factor k=2 prowiding a lovel of confdenco of aparaxmanely B5% | S 5 Spocialst (1)
| 4 /d Scientist
| **End of Certificate*** e
Acdeerising the report
FM-UV.708-02 Hev 01 (230183}
Rotameter Calibration Report
DRY GAS METER CALIBRATION TEST REPORT Calibration Date 3701 22 Relative Iumidity (% 0.0
Calibration of Date : 3 Jul 22 Barometric Pressure { mm.Hg | 756 Rotameter 1D BKK Fs0555 756
o .
Nl Calbrution Dete.3 00 23 Helauve Humichly: (A 920 Calibration Sheet No C-03722-BEK. 50858 Temperature {'C) 30
Temperature {'C ) 31.0
Dy Gas Moter Data. Roference Dry Gas Mler Dala Primary Equipment Data
Calibration sheet No.. C-030722-BKKk_FS0554 Reference Dry Gas Meter D BKK_FS1122 Brand Bies Model Defender S20M
4
Dry Gas Meter No.:  BKK_F5065: Serial No A2003240 it s i BRK_FS0614
Cansole Serial No 1606011 Caorrection Factor (Yr) 1.0180
Model No XC-60-CV Next Callbration Date 25 Nov 23 Calilration Dats
Rotameter Actual Flowrate (cc/min) Actual Flawrate at STP
Dry Gas Meter
Refarence Dry Gas Meter Callbration Dry Gas Meter Reading(ee/min) 1 2 3 Avki (ccimin)
Correction
2 3
VriLiers] Tr Vi (Lters) T To | AvaTm Factor n s il e il )
Final Inital Tota! (c) Final Initial Total ‘o) ‘o) ‘) I57) 140 He 1384 i L 134
30.00 0.00 3000 340 2928 0.00 BES 340 28.0 310 0.9664 0 026 2039 045 w7 1956
3000 0.00 30.00 310 3012 0.00 30.98 340 30.0 20 09775 250 82 886 578 82 518
5000 0.00 60,00 310 58,10 000 61.20 34.0 310 325 09912 300 88 89 069 3081 0.4
60.00 000 50.00 35.0 50.62 0.00 6086 340 320 330 0.9351 TP — 1498 = o o
50,00 000 .00 30 86,04 0.00 9132 340 320 35 0.9%4
R 4103 4102 a2 4106 o3
90,00 000 .00 30 .26 [E] 5097 E 0 340 1018
450 4621 4612 4625 4619 4504
Avg 0.9881
s00 5120 5121 sus s 4991

¥ = Ratio of reading of reference diy Gas mefer 1o cry gas meter . folerance for indvidual = 0.0 from average

i

Mr Prasert Surakhan

Calibrate by © Approved by -

Mr.Saman Roo-ngan

Field Scientist (3) Specialist (1)

10167~ 1 1598 -

S e i
— R = 09999 -

Actual Flowrate at STP (cc/min)
2

Calibrated by :

T T T T T
100 200 R0 A0 £ 600

Rotameter Reading (ce/min)

Approved By : MOL\-»- OMJ

(Mr.Wichan Cheonharat )

(Mr.Samart Roo-ngan )

Enviro Field Services Specialist(1) Manager




PENTA CALIBRATION CO., LTD.
€6/124 The Connect 33 Village Kanchanaphisek Raad
Dokmai Prawe! Bangkok 10250

Tol: +66 (0) 2068-8773

www.pentacal.com

Certificate of Calibration

PENTA

CALIBRATION

Represent to Caertificate of Calibration ,PTC/07/21161

PENTA CALIBRATION CO,, LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2068-8773

www.pentacal.com

Certificate No.  PTC/07/21161 Page 20l 2
Represent to Certificate of Calibration PTC/07/21161 Measurement Results:
Certificate No.. PTCAOT/21161 Page 1o0f 2 Without Adjustment
Equipment: Digilal Balance Condition: Mormal ::fx:ﬂ?m:gﬁ Function Calibration: Internal Calibration
Manufacturer Sartorius Serial Ng 38304165 Eccentric Emor: Weight 1o be 1/3 ,1/2 or of Maximum capacity
Model: SECURAZ224-15 1D No BKK END309 Eccenlricity test 100 (g}
Type of Balance Single interval Pasition (g)
1 2 I 3 ‘ 4 | 5
Customer: ALS Laboratory Group ( Thailand ) Co. Ltd 00000 | 00000 | 00000 ‘ -0.0001 | -0.0001
104 Phatthanakarn 40, Phatthanakarn Rd., Maximum deviation: 00001
Khwaeng Phatthanakam, Khet Suan Luang, Bangkok 10250,
Repeatability Test - Weight to be 12 < L, < Maximum capacity
Environment Condition:  Temperature: 238°C O —————
3{ | Determination of the standard dewiation of weighing balance , Readability 0.0001 (g}
Humidity 581 %RH 1+ 07 %RH | peviewBY . . |
Ar density 118 k' — Y1 Al [ Norminal test value (g) [ Standard Deviation ]
e | 200 | 0.00004 |
Calibration Place: ALS Laboratory Group ( Thailand } Co Ltd 'lb.'l'l! H
NEXT CAL, DATE 0.t
104 Phatthanakarn 40, Phatthanakarn Rd., e e e
Error of indication : from nominal value , Readability 00001 (g}
Khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250
Nominal Value | Conventional Mass Indication Correction of Balance Uncartainty k
The Method used: In house method. PTC-WI-07_ base on Euramatcg 18 ()] @) (@) (a) (g)
Traceability This certificate is traceable 1o the 51 Units through Thai Calibration Servce Co td o 000000 00000 00000 000013 237
. NSC-ONSC Accredilation No : Calibration 0189 e g.o100 - £.0000 000028 20
01 010000 0.1000 0.0000 000015 212
Date Received: December 16, 2021 1 100000 10000 0.0000 000014 218
Calibration Dale: December 16, 2021 2 200000 20000 0.0000 0.00014 220
st Bt December 20, 2071 - 5 500001 50000 0.0000 0.00014 220
Calibration By: Mr. Kealtisak Kerdlo PN 10 10,00000 o008, o 000014 20
Ly o 20 2000003 200000 00000 000014 218
" s 50 50.00004 50,0000 0.0000 000015 2n
- 100 10000004 100 0000 0.0000 0.00018 205
ol — T . L
prlondal”  anect Approved By . =)~ 200 20000011 2000000 0.0001 0.00025 200
( Mr Kriangsak Kalasn ) { Mr. Keattisak Kerdio )
Reviewed by :
Laborsiory Menager Nete: Weight of adjust {a)
Thit Certiicato s ssued the unis of measuremant acoordog to the nieinatons Systam ol « It provides tracestiy of
LRl 6 i lernatAAl 61 dalon 8l standard ar other (comnised natonal standard tabor The End of Cartificate
The Messramenl unertainy Statag s e sEancad UnCariainy wiich  obthined from ST ——
the coverage facior (K 1o provide s lavei of of BES M i mccordance witti e Guise 1o
Exavaszion of Unceranty ol (GUM) T T T A ———
beation certdh 1 e B CGUCRT 4 Tl Ofly . wbout willen agsyaval from penta cetbration co g
- T PICTWCTE 2 T 70
ALS MULTIPOINT CALIBRATION REPORT FRA=Ss MULTIPOINT CALIBRATION REPORT
Callbration Date 1-Jul-22 Equipment Name NOx Analyzer Dats 1-Jul-22 Equl 1t Name NOx Analyzar
Teledyne AP| Model Manufacturer HORIBA Model APNA3T0
Serlal No. 1883 D Serial No. XLTWRBSJ 1t 10 BKK_F51082
Callbrator Manufacturer Teledyne AP| Model Teledyne AP| Model 700
Serlal No. 847 Serlal No. 947
Std. Gas Concentration (PPM) 56.88 Cylinder Ne. GN0027222 Std. Gas C: (PPM) 56.88 Cylinder No. GNO027222
Cylinder Pressure (pel) 1800 Certified By Alrgas Inc. Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date §-Feb-22 Expired Dats B-Feb-30 Cartified Dats 6-Feb-22 Expired Date 0-Feb-30
CALIBRATION RESULTS Point CALIBRATION RESULTS
|deal Actual NO Error NO | %Error NO Actual NOx Eror NOx | %Eror NOx Ideal Actual NO Emor NO %Emor NO Actual NOx Error NOx |  %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0,10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100,00 100,10 0.10 0.10 101,10 1.10 1.10 1 100,00 98.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 199.40 -0.60 -0.30 200,40 0.40 0.20 2 200.00 198,10 -1.90 -0.95 201.00 1.00 0.50
3 300.00 299.60 -0.40 -0.13 301.00 1.00 0,33 3 300.00 299,10 -0.90 -0.30 301.40 1.40 047
4 400.00 400,30 0.30 0.08 402,20 2.20 0.55 4 400,00 358.20 -1.80 -0.45 402.80 2.80 0.70
AVERAGE (%) -0.03 0.48 AVERAGE (%) -0.38 0.66
400 48 400 T
300 300
. - /
. / )
Q °
o 100 200 300 400 o 100 200 300 400
—i—Weal  ——Actual O —8— Actual NOx ——ldoal  —s—Actual NO  —8— Actual NOx
Callbrated By Approved By Approved By
(MrJirawut Sakam ) ( Mr.Sarayuth  Jittranont ) (MrJirawut  Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager Fleld Emvironmental Sclentist (3) Assistant General Manager
ALS Labaratory Group ALS Laboratory Group

FORM NO. F 06056 REVISION NO. - ISSUE DATE 02004112

FORM NO. F 06066 REVISIONNO. - ISSUE DATE 02/04/12




MULTIPOINT CALIBRATION REPORT ALS
High Volume Air Sampler Calibration Worksheet
[ Date 1-Jul-22 Name NOx Analyzer
HORIBA Mode! APNA-370
Serlal No. TLTATGDW Equl, t 1D BKK_F80785 Project Site : B Grimm BIP Power 1 Limited Barometric Pressure (mm Hg) : 757
Callbrator Teledyne AFI Model 700 Calibrate Location : utondauianu Temperature ( °C) : 34
Serlal No. 847 Calibrate Date : 1-5ep-22 High Volume ID ; BKK_F50366
Std. Gas Concentration (PPM}) 55.88 Cylinder No. GN0027222 i No.: €-010922-BKK F50366 High Volume Model : TE-5009X
Cylinder Pressure (pel) 1800 Certifled By Alrgas Inc. Ccalibrator 1D: BKK_F50625 High Volume S/N: 4156
Ceriifled Date §-Feb-22 Expired Date B-Feb-30 Calibrator Model : TE-50284 Calibrator Slape : 167326
Calib i ! 1 -0.01954
CALIBRATION RESULTS alibrator S/N 2585 ntercept
Ideal Actual NO Error NO %Emor NO Actual NOX Eror NOx | %Ermror NOX "
Test No. Data 1,0 A i Linear Regression
ZERO 0.00 0,10 0.10 0.10 0.10 0.10 0.10 (inch) (m®fmin) (CEM)
1 100.00 99.00 -1.00 ,1.:): 100,50 0.50 0.50 1 30 FRn— 0| ope; ——
2 200.00 198,50 -0.50 -0.2! 200.70 0.70 0.35
2 +2 1.2239 46 Intercept : 0.0461
3 300,00 299,00 -1.00 -0.33 301.10 1.10 037 % p =
. 1.3336 rels -
4 200.00 398.70 130 033 399.00 00 025 Correlation Coefficient 09972
AVERAGE (%) 036 0.21 : i 14580 i
s 7.0 15743 60
400 1{cFM)
/ 65.4
300 —
y = 37.986x + 0,046
200
100
0.0
L 0.0 05 1.0 15 0
0 100 200 300 400
Qstd [m3/min]
ldeal —+—Actusd NO  —8— Actual NOx
! 2 ,32?__,
J’%U M8y A
Callbrated By Approved By Calibrated by Approved by ;
( MrPrommec Sripatnet ) (Mr. Noppong Juntarupan}
ﬁ .5FC@F Field Scientist(2) Enviro Field Coordinator Scientist (3)
&
( MrJirawut  Sakamn ) ( Mr.Sarayuth  Jitiranont )
Fleld Environmental Sclentist (3) Asslstant General Manager
ALS Laboralory Group FORM NO. F06-073  REVISION NO.: -
FORM NO, F 06-056 REVISION NO. - ISSUE DATE 02/04/12
ALS ALS
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site : B Grimm BIP Power 1 Limited Barometric Pressure (mm Hg) : 757 Project Site ; B Grimm BIP Power 1 Limited Barometric Pressure (mm Hg) : 757
Calibrate Location : Vi e(*C): 34 Calibrate Location : unnanfvay T4 (%C): 33
Calibrate Date: 1-5ep-22 High Volume 1D BKK F51057 Callbrate Date : 1-5ep-22 High Volume D : BKK_F§0370
calibrationSheet No.: €-010922-BKK F51057 High Volume Model : TE-5009% Callbr No.: €-010922-BKK_FS0370 High Volume Model : TE-5009%
Calibrator ID: BKK_FS0625 High Volume S/N ; 5500 Calibrator ID: BKK_FS0625 High Volume S/N: 4798
Calibrator Model ; TE-5028A Calibrator Slope : 167326 Calibrator Madel : TE-50284 Calibrator Slope : 167326
Calibrator §/N: 2585 Calibrator Intercept : -0.01954 Callbrator /N : 2585 Calibrator Intercept : -0.01954
TestNo. PAER.O Qua Yo Chart Linear Regression Test No. Dalta B:0 Qua L:Chart Linear Regression
{inch) (m*/min) (CEM) (inch) (m*/min) (CFM)
1 3.0 10374 10 Slope : 372712 L =2 407a8 A Slape : 35,1411
3 4.2 12239 46 Intereept: 11075 2 42 1.2258 46 Intercept 27150
s 49 13203 50 Corvelation Cocfficient : 09939 3 50 L8457 50 | correlation Coefficient : 09988
4 58 14348 56 4 64 15086 56
5 7.2 15964 60 5 7.6 16422 0
1 (CFM) 1 (CFM)
65.4 65.4 1
y=37.271x+ 11075 y=35241 42,715
! ‘ ;
0.0 ‘ 00 w |
0.0 0s 10 15 0 00 a5 1.0 15 20
Qstd (m3fmin) Qstd (m3/min)
= /-ﬂ) — >
FomSk S oSk
Calibrated by Approved by Calibrated by Approved by

{ MrPrommee Sripatnet )
Field Sclentist(2)

(Mr. Noppong Juntarupan)
Enviro Field Caordinater Scientist [3)

FORM NO2 T 06-073  REVISION Nov - ISSUE DATE: 14/03/16

{ Mr.Prommee Sripatnet |
Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Sclentist 3)

FORM NO.; FO6-073  REVISION NO, - ISSUE DATE: 14/03/16




PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmal Prawet Bangkok 10250

Tel: +66 (0} 2069-8773

‘www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTCA7/22072

PENTA

CALIBRATION

Certificate No.: PTCi07/22072 Page: 1of 3

Equipmant: Digital Balance Condition: Normal ﬁf‘ufu‘:n’.’,’,}:‘iif
Manufacturer: METTLER TOLEDO Serial No: 1123091884

Model: XP105 1D Na: BKK_ENDOD4

Type of Balance: Multi interval

Customer: ALS Lahoratory Group (Thailand) Co.Lld

104 Phatthanakarmn 40 Phatthanakarn Rd
khwaeng Phalthanakarn, Khet Suan Luang, Bangkak 10250

Environment Condition:  Temperature 210°C + 04°C
Humidity 628 %RH = 37 %RH| REVIEW BY
Air donsity 120 kgim’

APPROVED BY ...

PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmal Prawe! Bangkok 10250

Tol: +66 (0) 2068-9773

www.pentacal.com

Represent o Certificate of Cafibration PTC/07/22072
Certiticate No PTCAOTI22072
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccentric Error: Weight (o be 112 ,1/2 or o Maximum capacity

Page 20f 3
Eccentricity test k) (@
Paosition (g)
1 2 | 3 ‘ 4 | 5

0.0000 | 00600 | 00000 \ 0.0000 | 0.0000

Maximum deviation: 0.0000

Repeatability Test : Weight to be 12 < L, < Maximum capaciy

Determination of the standard devistion of weighing balance., Readabilty 00001 (g)

| Nominal test value (g) |

Standard Devialion I

www.pentacal com

P lo Certificate of Calit

PTCOTI22072
Certificate No.  PTC/07/22072 Page ol 3
Measurement Results:
Without Adjustment
Function Calibration: Nan Adjustrment
Eccentric Error: Weight 1o be 1/3 .1/2 or of Maximum capacity
Eccentricity test 30 (g}

< ‘ ~1

. i Position (g)
&K_/ﬁ/ téﬂxsh‘ 1 2 3 r 5

=
4
g 2
ZerT || NaE 000000 | -000007 | -000002 | 000000 | 0000DD
: | ~

-

Maximum deviation 0.00002

Repealability Test - Waigh! to be 112 < L, < Maxmum capacity

Determination af the standard deviation of weighing balance , Readability 000001 (g)

Nominal tes! value (g) Standard Deviation

20 0.000005
Error of indication . from nominal value . Readability 000001 1g)
Nominal Value | Conventional Mass Indication Corraction of Balance | Uncertainty k
g (@ (@i (g} lg)
o] 0 000000 0.00000 000000 0.000016 252
01 0 100000 010000 0.00000 0000019 200
os 0499999 0 50000 000000 0000019 ) 2 00
2 2000010 1 0’999‘37 0.00002 0.000024 200
5 . 5 00000S 5.00001 000000 0000027 200
10 10000015 1000001 0.00000 otooom | 200
20 20.000019 2000001 00’3601 0000042 2.00
30 30.000034 30 DODD6 ] 0.00003 0 000063 200
Note: Weight of adjust - (1]

The End of Certificate

T 100 0.00005
Calibration Place: ALS Laboratory Group (Thailand) Co..Ltd | | |
Ay Crpl NEXT AL DATE 25
104 Phatthanakarn 40 Phatthanakarn Rd.,
Error of indication . from nominal value., Readabil 0.0001 )
khwaeng Phatthanakam, Khet Suan Luang, Bangkok 10250 4 it
Nominal Value | Conventional Mass Indication Comection of Balance |  Uncarlainty k
(o) tg) @ (g) (9)
The Method used: In house method, PTC-WI-07. base on Euramet cg. 18 a0 4000005 40.0000 0.0000 0.00016 211
Traceability: This certificate is traceable 10 the 81 Units through Thai Calibration Service Co. d 50 5000001 500000 0.0000 000015 213
. NSC-ONSC Accreditation No - Calibration 0189 60 660000! 60.0000 00000 000016 208
Date Received: February 25, 2022 70 _ 70.00003 70.0000 0.0000 000017 2.07
Calibration Date: February 25, 2022 ao 80.00005 80 0001 -0.0001 000018 204
Issued Date: March 01, 2022 90 ~ 90.00008 90,0001 0.0000 0.00020 203
100 100.00002 999905 0.0001 000018 206
Calibration By: Mr Rungroje Motakul l
ok Note: Waight of adjust - @
s J .”’ —
brdondal] it pprosany: | o
{ Mr Kriangsak Kalasn ) { Mr Keattisak Kerdlo)
Reviewed by Laboratory Manager
d the units of necordng 10 1he Uit 139 1 Expvtn UceaMy of
1o ar natons Gtner rac —" 1
Tt measurement unceriamty ciatod i ihe expancod uncerianty which ks cotained irem ihe sandand uncorianty mllylid by
the coverage facior (K 21 to provede o level of o e wilh the Guios 1o
Fxprension ol Linsananty in Mrasuremant (GUM) The eiect ihat the resihs teiate anky 1 the rems caibeaied
This calioralion Gerificate shall ot be reprocuced exca i i 1l only. withou! wiilen approva) from penis callsaton co i
o B IMCGST - L L
% PENTA CALIBRATION CO., LTD.
%, P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawetl Bangkak 10250
\Q CALIBRATION Tel. +66 {0) 2069-9773 ‘ALS

High Volume Air Sampler Calibration Worksheet

B Grimm BIP Power 1 Limited

wlnadauiony

ProjectSite

Calibrate Location :

Barometric Pressure (mm Hg) 257

0 3

Calibrate Date: 1-Sep-zi

High Volume 1D ;

BKK FS0386

CallbrationSheet No: €.010972 BKK FS0386 High Volume Madel TES009K
Calibrator ID: B FS0625 High Volume §/N: 4790
Calibrator Model ; TE-G028A Calibrator Slope : 167326
Calibrator S/N: 2585 Calibrator Intercept: 001954
TestNo. Delta;0 Qo Lo chary Linear Regression
(inch) {m’®/min) (CFM)
1 22 08912 32 Stope: A1.1402
¢ 24, Joneg 36 |imtercept 50225
# a4 110 40 | correlation Coetficient 0.9985
4 40 11948 "
5 46 12799 48
1 (€M)
65.4
= 41148 -5.0225
]
0.0
0.0 05 10 15
astd (m3/min)
Calibrated by J é Approved by & =

( MrPrommee Sripatnet )
Field Scientiss(2)

(Mr. Nappong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO. F 06-074  REVISION NO. - ISSUE DATE: 14/03/16




High Volume Air Sampler Calibration Worksheet

ALS
Project Site: B Grimm BIP Pawer 1 Limited
Calibrate Lacation : wlnadaurg

Calibrate Date : 1-Sep-22

Barometric Pressure (mm Hg) : 757

Temperature (°C) : 4

High Volume 1D

KK FS1061

CalibrationSheet No: C-010922-BKK FS1061 Hl'h Volume Model : TE-5009X
Calibrator I0: BKE, 50625 High Volume §/N: 5504
Calibrator Model TE-5026A Calibrator Slope : 167326
Calibrator $/N: 2565 Calibrator Intercept 001954
Test No. Delta H0 Qo Jaghact Linear Regression
(inch) [m?/ min) (CFM)
X 28 10029 3 |siope: 48.7140
2 32 10262 36 | ntercept: 16,4700
3 38 1165 40 | correlation Cacficient 09960
4 12 12239 4
5 5.0 13336 48
{cFmy
654
Y= 407145 - 16,47
00
00 05 10 15
Qutd (m3/min)

rron Sy

( MrPrommee Sripatnet )
Field Sclentist(2)

Calibrated by

Appraved by:

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORMNO. FO06-074 REVISION NO:- 1SSUE DATE: 14/03/16

High Volume Alr Sampler Calibration Worksheet

Projectsite: T Grimm BIP Power 1 Limited Pressure (mm Hg) : 757
Calibrate Location: stswrangvas To (0 a3
Calibrate Date : 1-Sep-22 High Volume 1D : BKK_FS0375
¢ No. €-010922-BKK FS0375 High Volume Model : TES009%
Calibrator ID: BK! FS0625 High Volume $/N: 5106
Calibrator Model : TE-5028A Calibrator Slope : 326
callbrator $/N: 2565 Calibrator Intercept : -0.01954
TestNo. Tl 1,0 Qo 2:Eharg Lincar Regression
inch] (m*/min) (CFM)
1 29 10219 32 | stape: Shinee
% a4 11049 36 Intercept 217837
E 38 11654 Ay Carrelation Coetficient : 09936
4 12 12258 a4
5 50 13357 18
1{CFM)
65.4
y=52.76x - 21704
o0
00 L5 1.0 15
Qstd {m3/min)

Calibrated by

From Sy

[ MePromimee Stipatnet |
Field Scientist[2)

Approved by :

D2 Ry

(Mr. Noppang Juntarupan)
Enviro Tield Coordinator Scientist (3)

FORMNO. FOG-074 REVISION MO, - 1SSUE DATE: 14/03/16.

ALS MULTIPOINT CALIBRATION REPORT
ci Dats 1-Jul-22 Equipment Name SO2 Analyzer
Telodyne API Model T100
Serlal No, 1808 D BKK_F80727
Calibrator Teledyns API Model 700
Serlal No. 047
Std, Gas Concentration (PPM) 563 Cylinder No. GN0027222
Cylinder Pressure (pal) 1800 Certifled By Alrgas Inc.
Certifled Date 8-Feb-22 Expired Date 8-Fob-30
CALIBRATION RESULTS
Point
Ideal Autual Eror %Error
ZERO 0,00 0.10 0.10 0.10
1 100.00 98.10 190 -1.90
2 200.00 200.80 0.80 0.40
3 300,00 302,00 2.00 0.67
4 400.00 397.70 -2,30 -0.58
AVERAGE (%) 0.26
400 /
300
200
100
(]
o 100 200 300 400
Ideal —t— Auitual
Callbrated By Approved By
7%”' ) _5{ N m:
( MrJirawut  Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager

ALS Laboralary Group
FORM NO. F 06-056 REVISION NO. - ISSUE DATE: 02104112

ALS MULTIPOINT CALIBRATION REPORT
Callbration Dats 1-Jul-22 Name S02 Analyzer
HORIBA Model APSA-370
Serlal No. BEVWBP1K Equipment ID BKK_FS1081
Callbrator Manufacturer Teledyne AP| Model 700
Serial No 947
Std. Gas C tion (PPM) 58.3 Cylinder No. GN0027222
Cylinder Pressure (pal) 1800 Certified By Alrgas Inc.
Certified Date 0-Feb-22 Expired Dats 0-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Ermror
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200,00 198.30 -1,70 -0.85
3 300.00 267.90 -2.10 -0.70
4 400,00 398,50 -1.50 -0.38
AVERAGE (%) 0.67
400 —
300
200
100
) / |
o 100 200 300 400
| Waal —o— Aulual
Callbrated By Approved By
(Mr.Jirawut Sakam ) ( Mr.Sarayuth  Jittranont )
Fleld Environmental Sclentist (3) Assistant General Manager
ALS Laboratory Group

FORM NO. F 06-056 REVISION NO. - ISSUE DATE: 02/04112




e

Sh,
63/14-16,067/36-3¢, Sol Pelchkasem?,7/1, Pelchkasem Rd, i .~
A = D
NAC Wallhapra, Banghohyal, Bangkok 10600 Thailand. SO
ALS MULTIPOINT CALIBRATION REPORT Tel: (4¢) 02-8680812413 Fox: (66) 02-B680860 www/iranalee.com it
Ci Dats 1-Jul-22 Name $02 Analyzer SO ETIO ~0o - 0 -~
CERTIFICATE OF CALIBRATION
Manutacturer HORIBA Model APSA370
A o, UgaYSFa o B PO/ Certificate Mo.: CL-O76-65
iret Teledyne API Model 700 Page 1012
Serlel No. .| SR Equipment Name: Dista Logger with Temperature
Std. Gas Concentration (PPM] 563 Inder No, GNOO27222 Seraor
(PPM) S i tet i Manufacturer: Novalynx
Cylinder Presaure (psl) 1800 Certifled By Alrgas Inc. Model: 200-WS-25L8
Serial No.: A5244
Cariified Dats 8-Fab-22 Expired Date 8-Fab-30 1D No.: BKK_FSOBST
Saivi CALIBRATION RESULTS I o )
Autual Error Customer Recelved date: 23 May 2022
Idedl Emor % Name: ALS laboratery group (Thailand) Co.,Ltd, Calibration date: 30 May 2022
ZERO 0.00 0,10 0.10 0,10 Address: 104 Phatthanakan 40, Phatthanakan Issue date: 02 Jun 2022
Rd_ Khwaeng Suan Luang, Khet Suan Luang, Bangkok
1 100.00 101.30 1.30 1.30 10250Tha land
2 200,00 198.10 -1.80 -0.85
3 300.00 288.50 -1.50 -0.50
4 400.00 397.00 -3.00 -0.75 Reference Used During Calibration Calibration Condition
RAGI 1.8tandard Temperature Probe Model: STS-100 AS00, Temperature: (2313)°C
AVERAGE () D18 Serial No.: 667682-09, Due date: 23 Mar 2023 Relative Humidly: (551 15) 4
2.Digital Temperature Indicator Model: DTI1000 A MK
Il, Serial No.: 671407-00591 Due cate: 04 June 2022
400
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration  method  as WICL-001 according Lo ntemational system of unils (S1) through National
A0 comparison method with standard digital temperature Institute of Metrology Thalland (NIMT) Certificate
indicator and slandard temperature prabe. The number: TT-0034-22, Certificate number. ER-0032-
temperature scale use was based on ITS-80 21 e e e
] |
- f AeRROVED BY % |
i |
o a8 fes
0 100 200 100 400 tes T 2
—o— Ideal —— Autual . "
Calibrated by ‘Approcad Signatory: ... ... L2 e
[ Mr. Sorawit Thachalad -~ Mr. Parinya Boo roen
I Miss Jittraporn Lertsomphol NA(, Calibration Department Manager
Calibrated By Approved By 1IRANATE ASSDCIATES CU,, 111
(Mr.Jirawut  Sakam ) { Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager THIS CERTIMCATE MAY NCT BE HEPRGCEDUCED EXCERT IN FULL O AEPRODUCTION HAS
CBTANED N WHITING FROM T
ALS Laboratory Group
FORM NO, F 06-056 REVISION NO, - ISSUE DATE 02/04/12
63/14-16,62/36-36, Sol Pelchhasem?7,7/1, Petchhasem Rd, 63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Walthapra, Banghohyal, Banghok 10600 Thailand. 2o NAC Watthapra, Banghohyai,Bangkok 10600 Thailand.
Tel: (66) 02-86B0812# 13 Fax: (66) 02-8680B60 www jitanslee.cam LAUBAATICH 8387 Tel; {(66) D2-B6BOB12#13 Fax: (66) 02-8680860 www.jiranalee.com
Certfficate No., CL-OT6-65
Page 20f 2
esult of Callbration:: L 5 O wi
Ri 1 Without Adjustment With Adjustment celliialion NG, : AHi0 0dsdan
Calibration Range; 20-40 'C Poge 1 of | Pages
Function:
This was with temps sensor Modal : HMPBO S/N : NO330782 Megaurement llem Relative humigity with date logger
Monutacturer Nowalyr
Dimension : Diameter 12mm. Length 80 mm. ModelType 200 WS 2508
Serial Number Ab244
Immersion Standard e D Mo BAK_FSD887
Pepth Reading Reading Emor Uncertainty Cuslomer ALS loboratary grout (Theiiand) Coulla.
(mm) (e [§e] ("c o 104 Pralinarohan 40. Phettnanakan Re Krwaeng Suan Luarg. Fhel Suar Lusng, Bangack 10280
&0 1998 200 0o 030 it
&0 2498 249 01 030
. . = Environmental Condition:
60 3002 a e 030 The measurement was carred oot in an smbiert femperature of (25:30°C. and relatve humidity of (50=15%
60 3501 346 0.4 030
Measurement. Method:
50 4001 385 05 030

UUC*: Unit Under Calbration
The reported expanded uncertainty 1s based on standard uncertanty multiphed by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Cartificats %

NAC

“ATE ASSOCIATES 4 (11

Unlt Under Colbro!

(UUC) was coudmmled by comparsor method witr stoncerd therma hyzrometst ot huTidly gene
chamzer o delerming the &

Traceabitity

Tra matrument was calibreted

o standard couipment whose Boouracy 8 Iradeabitty tirough Nation

Tecrnclogy to the nternatioral syste:

1 of units (S via MCS Calitraton. Inc Cetificale number 20314.101

142023
Measurement Date Jur Q1. 2022
lsgued Dale Jun 02. 2022

Measurement Results:

nenl wos conrested with Indoor air quady prode ong Dsclayed (UF) on display. Mode. HMPGO. Serw number

K0330782

Calibration was performes

" the range of 20%RH 1o BOWRH
The results of ceilbration aw reporfed ir taole below.

| Slandard guusn, UUC fransings Eror Uneertainty
(%RH) (S%AH) (%RH) H%AH)
2002 1890 11 0451
50 5022 494 a8 051
80 8088 | _ 793 13 065

B wr Sorowlt Trucnatag
03 miss i

orn Lertsampho Callbraticr 0

an1 Manager

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPACDUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,




63/14-15,67/35-36, Sol Pelchkasem?,7/1, Petchkasem Rd,
NAC Watthapra, Banghohyai,Bangkok 10600 Thailand.
J ~3 Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www Jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificale No: wWS-01002022
Page 1 of 2 pages

Meagurement ltem : Cup anemometar with daia logger
Munulocturer Dt logger: Novalyrx
Cup anemometer: Nevalynx

Model/Type - Gats logger: 200-WS-25L6
: Cup anemometer. WS-02F

Sarial Number Dtn logger: A5244

Cup anemometar:

10 No Data iogger: BHK FSO287
Cup snemameter

Customer LS laborslory group (Thailerd) ca, e
104 Pratihanghon 40, Pratihanasen R, Rhwaeng Suan Luahg, Khet Suan | uang, Banghok 10250
Tralland.
Test Conditions Wing wunnel croos test section aten 900 on
Anemameter frontal area 00 o
Dismeter of mauniing give o
Blockage ratio of test object ot i
Tesl Conditions A lemperature 247 :08°C
+ A praasure 10038 04 hPa
Relatve ol bumidily 11 36 HRH

Calibration Pracedure Calibeation wes carried aut kage on;

166 41400-12-1 E0.): 2005-Fower Perlarmance Measursments
Turbines;

MEASNET Anemomsler Calibration Procecure - Version 20 2009

of Eleckiclly Producing Wind

Tracenbility This celioislion cocumenis the Uacesble fo naborol slordarc, Whch réalze the unt of
messuremants according 1o the lorational eyptem of urtis (S through Natonal instiuie of
Merology Thaiond (MMTL

Measurement Dote = Jun O, 2022,
lasued Date : Jun 02 2022

My Porirys Booneharcen

Colitaled by

[ Mr Sorawi Thactalsg
[ wteas Jttraparn L srisomphal I

- NAC

JIRANATE ASSOCLATES €0, LTD
sl vhesbiseeks

Colibetion Department Manager

THIS CERTIFICATE MAY NOT B REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR RCPRODUCTION HAS BECH
OBTAINED IN WRITING FROM THE LABORATORY.

J
NAC

63/14-15,67/35-36, Sol Pelchkasem7,7/1, Petchhasem R,

Walthapra, Banghkokyal,Bangkok 10600 Thailand.

d i Tel: (66) 02-B6808 12413 Fax: (66) 02-8680860 www.jiranatee.com

Conlinuation of Gerlificate of Calizration Number

RAesult of collbration: without sdjustment

Certiticats No: WS-01062022
Pege 2 of 2 Pages

O with adjustment

Calbraion in the range of | = 16 m/s st a callbration interval of | /s
The results of collbration and associated measurement urcerlainties are fepared in the tatle telow.

Varn Rending Ve Reoding Error Uncertainty
s n/a {m/s) %)
2088 20 01 24
4179 2 -0 12
60! 40 0.0 095
8.00 8.1 0.1 066
1000 ol 0.1 060
1200 12.1 ol 0.7
1399 142 02 0.5%
1558 183 03 0.23
1800 153 03 0.43
1269 [EX [ c.52
1101 1 [ c.48
903 9.0 00 064
763 70 00 cel
5.184 52 00 083
3019 31 0.1 T4
1.050 08 02 %5
UUG™: Unit Under Calitrauon
The reporied sxpanded unceriainty f5 Losed on slondard uhcertainty muliplied by o coverage factar he2 provicing o level of
confidence of approximately 95%
Appendix I Instrumentat ons
NO Senoor Manufacwrer | Model/Type Calbrston | Corlifente. Paport Range
Dale Number
[ Pict vatc TESTO NG, | 06362146 | Aup 07. 202" WN-0034-21 5 - 30
2 Prozision Diferertini Pressure Mete Zoglsh DEM2600 Aug 07, 202 M -0034-21 5 - 30
3| A veloclty usnsduier ot el TH NO 455 2| Aug DB 2021 VK-0035-2 1 [
a Temperature Zeaghab DER-THP Maren L 2082 C.-027-66 ap - 70°C
k] Folative numidhy Zogiat DS#E-THP Maren 30, 2022 FH-03032022 0 - 100 %A
| e Aunonpherlc pressure Zoginb DBRTHP Maren 30, 2022 BF-01032022 600 - 1100 P
= Wind tunol €3804 MPAA00 [ . [ o-%ow

nd of corificale of calibration®*

S]]
NAC

63/14-15,67/36-36, Soi Pelchkasem?,7/1, Petchkasem Rd,
NAC ‘Wallhapra, Bangkokyal,Bangkok 10600 Thailand.
Tel: (66) 02-B68DB12#13 Fax: (66) 02-8680860 wwwjiranatee.com

CERTIFICAT

OF CALIBRATION

Certificate No: WD-01062022
Poge 1 o 2 poges

Messurement llem wind direction sencar with cala logge!
Manufacturer Dets togge”: Nevaynx
‘Wind directicn sengor: Novalynx

Mot/ Type Dalo logge 200-WS-25LB
Wind direction sensor: WS-D2F
Seriat Number * Dals logger: A5244

wind directior sensor: -

D No : Dats logge: BrK FSD8AT
Wind directicn sersor; -

Customer ALS laboraioty greus {Tnalard) co. id,
. 104 Fratnarakar 40, PRatthansken Rd, Khwaeng Sush Lubng. Khet Susr Luang, Banghok 10250
Theiand,

Envirenmental Condlfion:

“he measurement was corrled out 7 on amblent lemperature of (23:3) TG and rewative Pumidiy of (40£10) %

Measurement Mathod:

The wna ditaclion eenscr

salicn according 1o conparison melhon wih reference angle measutemenl elzctranic theadalie anc

ire taser 8 used lor axis control The messurement wece faken ol 48" interais In

ise and counierciockwse
di

crans.

Nola: The UUC was wermes up for | near prior to lhe calbretior being performed

Traceablity:

The measstement resJils ere lraceable 1o the imternclicnal system of units (S threugh Certficate No. @2108¢014, Cartficate Mo,
“WS6AA025

Measurement Date Jur 01, 2022
Issued Dele Jur 02, 2022,
o ——

Calitrated by [
B wr Sowwit 7t

Mr. Parnys Booncharoen
| [\JA( : H Caitratcr Deparimert Marage:
i

\IBANATE ASSOCMTES CO 1T

THIS CERTIFICATE REPCAT MAT NOT BE

SPROCEOUCED BXCRPT IN FULL UNLESS PERMISSON POR REPRONUCTION HAS BEEN
OBTANED IN WARITING FAON THE LABORATORY

J
NAC

63/14-15,67/36-36, Soi Pelchkasem?7,7/1, Petchhasem Rd,
Wallhapra, Bangkohyal,Bangkok 10600 Thailand.

Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www.jiranatee.com

of Gertificate of

Reaull of calibration: [ Wihout aziustment B with sgjustme

Number Cerlificele No; WO-0 1062022
Pages 2 of 2 pages

Calbration ir the range of 0 = 360 * ot a calibretion nlervel of 45°

The resulls of calt-alion and assotialed messurement unceraintes ere reporiea In table below.

Hominal Angle Standard Rending UUGC* Reading Error Uncertainty
NO | Turning Direction . . £ . .
[¥] ¥) %) [§] (')
1 0/360 ast ase 1 30
2 45 as 42 3 30
3 50 00 ag 2 30
4 138 138 138 0 30
Clochwise
5 180 160 182 2 an
& 225 225 228 3 a0
7 270 270 273 k] 30
] als 318 318 3 30
? 07360 360 a5 -1 3.0
] a5 45 az -3 au
" 90 00 68 2 3o
12 135 135 138 0 an
Counter Clockmise
13 180 180 182 2
14 226 226 228 a
15 270 270 273 3
19 315 315 318 3

UUC™: Ul Ungas

lor #x2 provicieg 8 lavel of confidence of agprod

o Tre reporled expanded uncerlainty s based on standa'd uncerlointy muit

ey 95%

***gnd of Cerlificale of Calibration***

NAC |

INSSAT ASSOCIATES U0 LD, |




63/14-16,67/35 36, Sol Pelchkosem?,7/1, Petchkosem Rd, 63/14 16,67/36 36, Soi Pelchkasem7,7/1, Pelchhkasem Ad,
NAC Watthapra, Bangkohyal Bangkok 10600 Thailand. NAC Watthapra, Banghkohyai,Bangkok 10800 Thailand.
NS AT AR SN Tel: (66) D2-B6BO8 12413 Fox: (60) D2-BEBOBA0 sowwjiraaliesoii BRI AR TATES KR : (66) D2-B6BO81 2113 Fax: (66) D2-8680860 www.jiranatec.com

Gonlinustion of Cerlificate of Calibralion Number Ceslificate Nox WS-02052021
Page 2 of 2 Pages

CERTIFICATE OF CALIBRATION

Gentifieste No: WS 02052321

Page | of P pages Reautt of calibration: B0 without usjustmen: O witnr scusiment
Measui sment len: : Cup womnomeler win gatn Ingger Galuiston = the tange of 1 = 18 mA ot & cadtratan Inlerve: of 1 mis
The reauts of coibration g temocieled mess.umenl uncerlantes are 1eparied in tha table teow.
Manutustores Datn (ogger Nowalyx
Cun eemameter Moy ﬁ T Vare RERdng Ve Rzoding Creon Uncertanty
REVIEW BY ..J/A4fekn [ wh o il [
Dain ogger. 200-WY 2518 _ 2000 1.7 03 26
Cup anemomele W O0F :_ét—(jz o1
APPROVED BY - 40ss 2 2 i
605 20 ) 008
Suriol Number Cata logger AGZOZ ‘H’f ',‘,. 7.99 80 L] (XL
G irmmair NEXT CAL DATE ... /1 122 D 1oz o2 o7
TP 00 123 ca 0.69
12 No Cets & Ta0a Tad 04 ¥ 052
oo eney }
1557 66 [ 080
Customer - i an (mal ™ 1498 o 23 2,
Justome) ALE aboralory groun (1 malendy eo
’ 3 1259 133 03 001
104 Fhatiarskan 43, Prattananan B2, Kewaéng Gusn Luaag. Kae Sus | uarg, Bangs
1100 K] 01 0.50
Traiard
.00 kAl 0 ova
Teat Conditions o eren 0o X 720 oo o
oo 5066 50 ol )
2967 28 oz 22
o 1086 07 04 [
uuc* Unit Undes Ca'seatlon

Teat Gunditionn

ed exa

d wrceriary § on wonemd uncertainty m

0 by & coverege faclor w2 previdieg & ave. o
conficence of pppraximelay $4%

Appendix 1:

Callbation Procedue Talib1ion wau earnod vu e i o ; Callziaton | Ceilificae Arporl s
G 81400020 F0l 5 Power Ferfcrmasce Messueieods of Cacncy Fromisng Wd L e pplaiiaed | Wadalflypd Date Nomber e
Tirk nen 1 TEHT0 NG Juy 16 2020 WN-DO35 20 8 - 3D -
Anemomele Lalbeton Frocedue - Va'bor & 2000 2 Zogian Jify Ve p0P0 VDA% 20 R
El 18 AT iy 20 2020 | Mw-DO3GAA D o &mwa
Traceabitity 1© catiowe gandsid, W feaare e urd b P Zogish SR TH Mare 30, 2071 oL 07764 a6 700
gsmm ot urts 50 twough Nalanel Faltige of & Zogay DERTHA Maicr a0 7071 03032021 T - 100 WA,
z Fogna EE BR0I032021 | 605 - 110G tPa
7 C WAs o -
Mensutement Date
Tnnieil et X e of cerliicale of callbration ™
[ \
L mr f2mawit Thassatas | NA@ J Fatiryh Howatintson
BT e L e Ass00IATES G0, L1 tochnial #eptuit
e and Lol Wavage
JIRASATL ASMICIATES (o, &
AICICATE MAY HUT L6 REFRUCCOUCCD CXCCPT IN FULL UNICBE PORMISSION FOR REPRODUCTION 1A% BEGN
OBTAHNCD IN WHIING PROM THE | ABORAIORY
BEAA B AT aEEE. & 63/14-15,67/35-36, Soi Pelchhasem?,7/1, Pelchkasem R,
S 5-36, Boi P 7771, Pelchhosem Rd, i
Wl BanyhohyslBangkok 10600 Thailand NAC Watthapra, BanghokyasiBangkok 10600 Thailand.
g 3 i ol 1)
5 IR reae Tel: (66) 02-8680812413 Fox. (66) 02-8680860 www.jiranalee.com
N AT Gy 1 Tel: (66) U2-B68BD812413 Fax: (66) 02 BO8O860 www i analee.com d
i OO AT - ~ Cartif Calil et o ¥ >
CERTIFICATE OF CALIBRATION Continualion of Cartificate of Celbralion Number Cerllficels N w001 052021

Fages 2 af 7 pogen
Curlificate: No. WO 01057021

i ) s e
i 1008 oges Result of catibration; (1 Winoul ag.usiment

ol diezton seaeor wih deta logge Cavsrabon = the ra

Wi adjustment
2 ol U - 360 ° ol & calibrat on inlerval of 45°

Moosuromont Iem

The resals of calibtation »7d ansaciated messurement

let, pte renored in lable be.ow
Manufoctuier

i Nem et Angie | G E A
R N0 ey o e A tansard Mg UUG* Arading | Crror
0 5] ¥} [y
Model/Tyze 00 we P5LR 0 /263 360 350 1
nass WA-02¢ 2 45 45 41 ao
3 °0 %0 87 ’ a0
Seriol Mumbei Data ouger: AS263, 4 i 135 136 134 1 30
Clochwise
direstor senson: 5 189 160 140 a 30
¢ azs 228 227 2 an
10 o Esln o3ge. BRK F50G10 7 270 2n 272 2 a0
¢ enercomeies 8 318 3 319 4 30
s T 360 ED i 30|
Gustomen ALS tabarstey grour ftmalans: Ga, 10 as 45 a1 7] ao
104 anakar 40, Frathanak Saur Lusvg, Kool San L uangBaaghas 1020 " %0 S0 87 3 ao
T-aitant iz | 138 138 134 L a0
[E T 180 o) 180 o a0
Environmental Congition: N " , B -
1 205 225 22 E )
The mCaBrETAN: wan 801 Gt 1w smbant temurature o (25: 317G, 08 1EISLE Sty of KGLITNG s 27 270 a7 2 a6
¢ 316 515 are 4 2
merl Metho: LUG* Wt Under Catorabon The ed expandes wceleindy 15 tased on dandserd
10w diection a3 6w (aitast o azcading 1 e ev welad wh e oird HeD OvIg & Ll o Corfide o5
Pre laser o used for aaw control The meancrement werte faker o 45" ntean i an; CRCR RIS
Hate: The UL wae b el
*'End of Certifcate of Galibrations™*
s B Vereabie 1o e o it IS0 heep Cedicae Mo D243.07 PUsH,

Meagurement Date M, C1

Issued Date My, 1

NAC

HAATE ASSOCIATLS €O, 1

I
Perloimed by T'AE™ I Approved Signstory. .,
Dt s NAC |

NI ASSOCIATES (4,
[ v B o0 Malinang e

VB REPROCCLACET EYCEET N E G U E5E PEPING 500 # ot HEPRODICTION HAT B
COTAIG N WR TG o [EERCCT
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J 63/14-15,6//35 36, Sal Pelchkasem?,7/1, Pelchhosem Rd, S8 63/14-16,67/36-36, Sol Petchkesem?,7/1, Pelchkusem Rd,
NAC Welthapra, BanghokyalBanghok 10600 Thalland. P I\IAC Wallhapra, Banghohya,Bangkok 10600 Thailand.
TN Tel: (66) 02-8680812613 Fax: (66) 02-8680060 wawjianalecom 7 cuamsermy o AT el (66) D2-B6BOB 12413 Fax: (66) 02-8680860 www/iranatee.com *

CERTIFICATE OF CALIBRATION

Cectificele No.  OL-0Z8-64

2ot
Ceititicats Ho. : CL-DZB-é4 Resullof Callbration ;> 1 Without Adjustment (] With Adjustment
Feggil oLE Callbration Range: 20°C-40°C
Equipment Name : Data Logger with Temperature
Sensor
Manufacturer : hovalynx
Model : 200-W5-25L8
Serlal No.: A5263

This w with e sensor Model : HMPGO S/N : NO330786

Dimension : Diameter 12mm. Length 80 mm.

1D No. : BKK_FS0810
B Immersion Standard e
Depth Reading Reading Ertor Uncertainty

Customer Recalved date : 30 Apr 2021 {mm) (=] e ] o
Name : ALS laberatory group (thailand) Co..Ltd Calibration date : 07 May 2021
Address : 104 Phatthanakan 40, Phatthanaran Rd., Issue date : 11 May 2021 60 20.045 19.6 04 0.19

WKhwaeng Svan Luang, Kiet Svan Luang,

Bangkok 10250 Thailand, ) 25041 246 04 0.19

60 30,035 295 05 019

Reference Used During Calibration Calibration Condition 60 36.027 34.5 05 019
1.5tandard Temperature Probe Motlel : STS400 AB0O, Temperature :(23+3)°C
Serial No. : B67682-09, Due date : 25 Mar 2022 Relative Humidity * (85+15)% 60 40020 39.4 06 0.19

2 Digital Temperature Indicater Model : DTI-1000-A ML
Il, Seriai No.: 671407-00591 Due date : 20 May 2021

uuC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncerainly multipled by a coversge facter k=2 providng a level of

Callbration Procedure Traceability confidence of approximately 45

The temperature calibrauon was done by In-House The mes
calibraton method  as WICLOOL accordng to Mermnaton

resulls are vacesbie 1o the
(SH through National

companson method with standard digtal lemperature institute of Matrology Thadand (KIMT] Cerlificate “ End of Certificate &
ond stendard temparalure probe, The numbor ; TT-0036-21, Centificate number - ER 0071
temperoture scale use was based an (1580, 20
T ————
Calibrated by 1 T henroved Signatory: |
[ Mr. Sorawit Thachalad i | |

Technical Support ?‘]A(—‘

And Catibration Manager

) Mr. Bongkoch Malithong

CORTIFSATE WA NOT BE RC=ROCIOUCED CXCOPT Ik LMLCS3 PERY. PR ACHHOU L STIDN 1A BOGN
OETANCD N wWATI ¥ 12OTHE  ARDIEAT OF
J 63/14-15,67/35-36, Soi Pelchkasen7.7/1, Pelchhasem Rd, 63/14-16,67/36-36, Sol Peichkasem?,7/1, Pelchhasem Rd.
tthi , Banghokyal, B hok 10600 Thailand
Walthopra, BangkohyalBangkck 10600 Thailand. NAC Welhan(s, Sananotye "o i b2
NAC Tel: (66) 02 B6BOB 12413 Fax: (66) 02 8680860 www jiranalae.com Bl T

Tel: (66) 07 BOBOBIZ#1E Fax: (66) D2 8680860 www jiranulee.com

CERTIFICATE OF CALIBRATION

CALIBBATION RE

Calibration No. - Fii 01052021 Certificate No.: CL-077-85
Poge 1 of 1 Page 101 2
' Tem atur
Meosurement llem Aelative humic sy wih data (ogger EQU‘D’“BN Name: g‘;:stfgger with Temparature
Manufacturer: Novalynx
Morutacturers Moctel: 200 WS-25LB
Serial No.: AS261
ID No.: BKK_FSOBE8
ModeType Data leggz" FOOWE-25LE. — - e s
Aslative humic?y sansor. HMPGD Customer Recsived date: 23 May 2022
Name: ALS laboratory group (Thailand] Co.Ltd Calibration date: 30 May 2022
Serial Numbes Data legge 33 Address: 104 Phatthanakan 40, Phatthanakan Issue date; 02 Jun 2022
" A Rd. . Khwaeng Suan Luang, Khet Suan Luang. Bangkok
elative humidty senoor HORITTBG
Retative homidy senoor HO 3 10250Thailand.
L Ko Dt logge: AKK_PSO10
Feletive humidiy sensor
Reference Used During Callbration Calibration Condition
4o ’ " 1.Standarg Temperature Probe Model: STS-100 ASDO, Temperature: (2313)'C
Seslons! NS IRy dtour IR Sorial No.: 667682.09, Dus date: 23 Mar 2023 Reiative Humidiy: 155+ 15
G4 Prstbanshan 40. Phatinans Suar Lusng, Rangsab | 0260 2 Digital Temperature Indicotor Modet: DTI-1000-A MK
Thaitand. 1, Serial No.: 671407-00591 Due date: 04 June 2022
Crwionmental Gondition '
The measureTen! way tatried oo I AN aMsent teTRErELs of (261 ol (60+161% Calibration Proceduro Traceability
The temperature calibration was gone by In-House: The measurement results are traceable to the
Muasurement Method calibration  method s WI-CL-001  accerding 10 nternational system of units (S1) through National
Tne Poat retnar. with s I comparison method with standard digital temperature Institute ol Metrology Thailang (NIMT) Certificate
o : indicator and standard tempersture probe. The  number; TT0034-22, Certficale number. ER0032-
standad a9 " e € e LIors temperalure scale use was based on ITS-90. 21
Measurement Dote ey 07, 7 I - e
Insued Date Way 1 CorE WIM[VN P

iessuceent el — \7&:@/

Tro ceauts of calrebion are repoted in vl :
Standard sall sowbion e S /n (23
Tt 7on Fomsa. T Azonte o0

Mooy, Magresium litae

= o
RO Foteesn Gooride % Ble e W
Calibrated by { J I ] d Signatory: D—

— 1 Mr. Sorawit Thachalad Mr. Parinya Booncharoen
Calibration Depariment Manager

[ Wiss Jittraporn Lertsomphol

]
N A(: I Approved Signatory,

DCIATHS K6, LT

© W, Banghse Maiinena

MAY NOT BE REPROCEDUCED EXCEPT Iy FULL JNLESS PERMISSION FOR HEPROOU:
AMNG FROM THE LABORATORY.

HIS CALIRHATION BCAORT MAY NOT AF REPROTEDUCED EXCOPT IN ©JL JNLCSS FORRISS D1 FOM REFRONUET O THIS CERTIF

165 BLOK ORTAIKCD v wiiTNG FROK THE | ARDBATORY ORTAINED |




e
S
J 63/14-16,67/35-36, Sol Petchkasem?,7/1, Pelchkesem Rd, %
NA Walthapra, Banghohyal, Bangkok 10600 Theiland. %
- Tel: (66) 02-8680812#13 Fax: (66) 02-BEBOBE0 www,

- T

Certificate Mo.: CL-O77-65
Page20f2

Result of Calibration: & Witncut Adjustment  [J With Adjustment
Calibration Range: 20-40°C

This equipment was connected with temperature sensor Model : HMPBO S/N : NO330783
Dimension : Diameter 12mm. Length 80 mm.

Immersion Standard uue

Repth Reading Reading Exror

(mm) e e e 8]
60 19.98 200 01 0.30
60 2498 24.7 03 0.30
60 30,02 295 04 0.30
60 35.01 3.5 0.5 030
60 40,01 393 0.7 0.30

UUCH: Unit Under Calibration
The reported expanded uncenainty is based on standard uncertainty multiphied by a coverage factor k=2 providing a level of
confidence of approxmately 95%

% End of Cortificate %

7
ke

IRANATE ASTOCIATES 1 L1y

natee.com CAUBRATION 0)T

J 63/14-16,67/35-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyal,Bangkok 10600 Thailand.
J Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.iranalee.com

on No. : RH-02062022
Page 1 of | Peges

Measurement liem ¢ Relative humicy with dote logger
Manufacturer : Novalynx
ModelType : 200-W5-25L8
Seriol Number pLE
1D No. : BKK_FS0888
Guslomer : ALS lacorstory group (Thalland) Gotd.
104 Pratthanahior 40, Phatthanaken RdAhwaeng Susr Luang. Khel Busn Lusng. Bengkck 10260
Thaland.

Envircnmental Condition:

The reasurerent was corrled out A on ambien! lemperatue f (2513)°C. and retotive huridity of (50116)%,

Measurement Melhod:
Unt Urger Calibration [UUC) was calor

ed by compariscn method with standers tvermo hygrometer in the huriatly gererstor
tnember fo determine the errors,

Tracenbility:

This Instrument wes celloroted using stonderd cauisment whose socuracy Is {receabil
Technology 1o the intermations: system of unils (S via MCS Callbration, e Cer
r42023

ough Naticnal Inslituie of Standerds and
cate numbes 20314101, Due daler Mar

Measurement Uale : dun Q1, 2022
lssued Date : Jun G2, 2022

Measurement Results:

Thie easipment was connected wih Indooar sl gual
ND330783

Calitraton was performed n 1ne renge of 20%AM to BD%AH

robe snd Dioplayed (UR) oo cispiy. Modat HMPGD. Serinu rumber

Tne resulds of collbraton are reacted 1v st below.

Delermined SUBNABIY (raaargy UUC jruatngs eror Uncertainty
(%AH) (%AH) (%AH) (%AH) H3RH)
20 2002 188 .12 a6l
50 8022 594 08 057
a0 £0.50 79.3 -13 0,69

7 ————

Performed by N A (‘\
B0 M. Sorow Thezhaa —

LI ATE ASSUCIATE [0,

Mr. Parinys Boorcharcer.

O misa Jitvapern Lertsamprol Cn.tonticn Decartment Maag

THIS CALIBRATION REFOHT MAY NOT BE REPROCEDUGED EXGEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BECN OBTAINED N WRITING FROM THE LABORATORY

63/14-16,67/35-36, Soi Pelchkesem?7,7/1, Pelchkasem Rd,
NAC Watthapra, BanghohyaiBangkok 10600 Thailand.
Tel: (66) 02-B680812413 Fax: (66) 02-8680860 wwwjiranatee.com

CERTIPICATE OF CALIBRATION

Cerlificate No: WS-02002022
Page | of 2 pages
Messuremant item { Gup anemometer with cotn logger

Manutacturer Date logger: Nowaiynx
Cup snemometer Nowblyria

Model/Type Cots logger: 200 Wi 2508

Cup snemoneter WS 02F

Serinl Number Cols logger: AB261
Cup anercmetsr

0 No Dats Iogger: BKK_FS0888
Cup anemomeler.

Cuslomer ALS (ot

oy groug (Thailend! ca, ite.
104 Phatihanakan 40, Prathananen Rd, Khwaeng Busn Luang, Khet Susr Luang, Barghcw 10250

Thaiand

Teat Canditions Wird funnel cross test seclion aren 200 o'
Anemometer fronlal ared 0o e’
Diameter of mounting pige m
Blockage ratio of lext object LREERT

Test Conditions Ar unperature 247 108 °C
At presesre 10052 D4 hP
Rolatve gir humadity a1 235 %RH

Calibraticn Precadury Calibraion wee caried oul tese on;

BC 01400121 EQ1 2003 Fower Ferrmorce Meswwrerers of Elecvely Procucing ving
Turtines,
WEASNET Anemometer Colibration Procecare - Verslon 2 2309

Traceability fhia callbration documents the wacesble o rational  standacd, Which realir
meosursments sccording lo the infereuonsl system of waits (S0 through Na
Weliology Thakang (N7

the unt of

o1 insthtute of

Measuremant Uste Jun 01, 2022
Issuea Date Jun 02 2022

vt ]
NAC

O w
| ITMANATE ASSOCIATES €O, LTD.,
St bt

Wi Farava Booseharser

rraporn Lerac

traliar Cosaitment Warage

THIS CERTFFICATE MAY NOT BE REPHOCEDUCED EXGEPT IN FULL UNLESS PCRMISSION FOR FEPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABOHATORY.

63/14-16,67/35-36, Soi Peichhasem?7,7/1, Pelchkasem Rd,
NAC Watthapra, BangkohyaiBanghkoh 10600 Thailand
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calitration Number Certificate Mo WS 02062022

Page 2 of 2 Pages

Result of catibration: ] witheun adjustmart [ ween adjustment
CalBIBton ir the fange of | - 16 m/s ol & calibotion interval of | m/n
The results of calbeaton and mssocisted mensuremeni uncertainlies ore repcrted in tne table below

Vaua Reading Vies Reading error Unceriainty

/s nia (m/s) i)
2087 20 0. 24
4,140 a2 o1 1.0
602 a0 00 088
800 80 00 074
10,00 100 [ 050
11.9¢ FX) [ 08
1402 143 03 naz
16,00 164 [ 063
1501 154 0.4 039
1297 131 o1 050
11.00 110 [ 057
©0) 20 [ D66
70! 70 00 065
5188 2 oo 056
3003 4, o 16
1.053 CE C3 48

UG Uni Under Calltreticn
*He reporiec expanced uncerisinty ks based on siandard unCertbiny ML
conficence of sppeaiimately 98%

lisd by B covernpe Isctor keD previcing o lever of

Appendix 1; 1nsirume-tations
NO Colibrotion | Certficate Rapart

Sensor Monufecturer | Model/Type i Niasiior Fonge

| St sl TCSIO IKC | 08362145 | An 07, 202 WW-0C34 21 s - a0 an

2 Pracison Jterential Preseure Meler ZToglat: OPM250D Aug 07, 2021 MW D034 21 8- 30w

3| A velochy vansccer et wiel TS NG 8455 2| A 08, 2021 D

0 R Toglat DaRTe Main 30 Z622 39 - 70C

3 Relaine maskty Zoglat DARTHE | Wwh 36 0037 | F400032022 0 - 100 Wl
& Amapheic preswae Zogiat DIRTHE | Moot 3G 3C22 | B0 002022 | 500 - 110G nPa
7 Wing torwel £550W WPA30G © -8 m

**End of certificatle of cailbralian®™

NAC

JIRANATL. ASSOCIATES




63/14-15,67/35-36, Sol Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghkohkyal,Bangkok 10600 Thailand.
(66) 02-8480812#13 Fax: (66) 02-8680840 wwwjiranatee.com

J
NAC

CERTIFICATE OF CALIBRATION

Certificate No. WO-02002022
Page 1 of 2 pages

Measurement Hem . wing direstion senser with cata logger
Manufacturer : Data logger: Novalynx

< Wind direclion sensor. Novalynx
Model/ Type Data logger: 200-WS-25L8

Wind direction sensor: WS-02F
Serisl Number Data logger: A5241

Wind direction sereor: -
I0 No Dals \oqger BEK_FS0865

wind diteclon sensor
Customer ALS laboratory group (Thailend) cc., ld

104 Phaithanghan 40, Phatnanshan Rd, Khwoeng Suan Luang, mhel Suan Lusng, Barghok 10260
Thalland,

Environmental Condition:

The measurement was carried out n an emblenl femaerature of (2323) "C, and relative humdlty of (40410) %,

Measuremen! Method:

Tne wind geclior sensor calbretion aczording 1o comparison method with re'

e angie messurement eiectonic theocolite ang

Uine laser is umea ‘of axis control The asurement were lamen gl 45° miervale i clockwise

and  counterciochwiss
directions,

Note: The UUC wes warmed up for | hour [

¢ to the caltration being performed

Traceobillly:

The measuremest resulls are vacaable 1o the internalionsl system i nrough zate No: Q210! 4. Certificete No
ionnl syslem of units (I lnrough Cerlfizate 210860 g
- i 14, Cartif

Measurement Date :Jun 01, 2022,

Issued Date : Jun 02, 2022

[ 1
)]

NAC | s AERE

Parinys Booncharcen,
TE ASSOCIATES €O 011, |
kit diini

Calilraled by
B . soraudt nacnane
[ iss Jatraporn ¢

Calration Degartment Manage

3 CERTIFICATE REPORT MAY NOT BE REFAQCCDUCED EXCEPT IN FULL UNLESS PERM

PAODUCTICN HAS BECN
OBTANED IN WAING FROM THE LAGORATORY

63/14-15,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
Watlhapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranaleecom

J
NAC

of Cerlificale of Number Certificele No: wD-C2062022

Pagee 2 of 2 pages

Resull of calibration: [J without agustment B with a:
Catizration in the range of O - 360

a calibration I
The resulls of calibration and associsted measurement uncertainlies are reporled in table below.

K6 | Forsing Bitasica Hominal Angle Standard Reading UUC* Reading | Etror Uncertainty
L & ) [§) ()
[ /360 360 389 1 30
a 45 45 41 -4 3.0
a 90 %0 87 -3 30
a . 138 135 133 -2 30
5 ' 180 180 181 1 a0
é 225 228 220 ) a0
7 270 270 274 4 o
8 318 318 319 4 30
] 0/360 300 3859 -1 30
10 45 48 a1 4 30
" 20 ¢0 a7 -3 30
12 | Gounter Clochwise 129 198 o8 " e
13 180 180 181 | 30
14 225 228 228 4 30
18 270 270 274 4 a0
18 3l 318 319 4 30 J

t Ca

lor #=2 provieing o level of confoence of agpraxis

cn Tho teported expended urcerlainly 18 based on slandard uncerlainly mullipiied by a coverage fa
y OB%

***gnd of Cerlificate of Callbration***

—

NAC

SSOCIATES 41 LT

[E—

INA

APPROVED BY i Brt®,

Accredited colibration fabarotory
PHCAS AT B ASSE BA TS b 1SO/IEC 17025:2017 //‘2
NSCTISHTIS 17025 i 2305
e CALIBRATION 0367 XT CAL. DATE s T

GAA IS, G 33
Puted baney 171, 5l Watthae s Banghab
Fangieoh 106001 1hastandy

e speed mwosurement Ioboralory
Calibration services deporfmen!.

Centificate Number

'
]

Vet o <shbrelion @ anaiee com
e e i

€007 65

CERTIFICATE OF CALIBRATION

Page 1 o7 Pages

MEASUREMENT ITEM Cup anemometer Colibration procedure:
MANUFACTURER Novalynx The cup ancmanicler wos colibroted aguinsd
MODEL/TYPE Sendor: W3 02 Stondard air veioxily (ransducee model: §455.02
Betetegt#rs 200 WS- 380 el iton tube with precision diferentiol pressurc
AL A g metec mordel, DPM2S00 In on close test-section of
Fiffel type wind tannel with 300 ¢m’ cross test
Eala loger: 44303 section areo. The WI-CL 007 based 06 IEC 61400
1D NUMBER < BXK_FS0159 12-1, Wind energy gearention systonrs - Part 12
CONDITION AS-RECEIVED + Useditem I Power perjormonce  measurements of
CUSTOMER + A8 laboratory group (Thailand) co,, fd elecirkity producing wind turbines, March 2017
104 Phatthanakan &0, Phatthanakan Rd, Kiwaeng Suan Luang,  wvas used os a collivation quidelinr:
Kihet Suan Luang, Banghok 10250 Thalland
Traceabibty:
Tiis centificate provides o tracebility of The
FECEED DATE 08 Mo measurement io recognized the national
oo 33y antd stondards, ond i0 teafization of the internatianal
ISSUE DATE 25 Nov 2012 systen of onits {51 thrugh the NINT (Natianol
Metralogy msitate of thotland) via Certifcanc:
ENVIRONMENTAL CONDITIONS: number. MW D052-21 ond MW-0066 22
Ambient candition in the laboratory are as follow:
Temperature 1230430 ' uncertalaty of Measurement;
Relative Humidity 5501150 *EH The reparted uncertainty of meosarenient i
Atmospheric Pressure 1010110 nPa bosed o the stondard uncertainty multiphed by o
coverage factor k=2, Which for o normal
ahishrbutian corresponds 0 ¢ coverage probobiity
¥ of upproximately 95% The standard uncedtointy
PLACE OF CAUBRATION Eiftel type wind tunnel of Jranatee Asscciates Ca., d. e ot
“Fuolution of measurcinent
CALIBRATION CONDITIONS Wine el cross-section area’ Go0) wnn Sl GukdeUeoprculaf sty
Win direction trontal area’ 100 em’
Dlameter of mrounting pipe’ me
iackage ratio of test objest’ o
preconditioning 24 hours at ambient eonditions.

Measurement Condition . The average values during measurement are [24.2)°C. [45.0) %RH and 11007.2) h'a.

TABULATION OF RESULTS:
The table on next page give the measured values,

Mi_ Patiaya Boonchareen
Calibration Dopartn it Manopet

Callbrated by: Approved signatory
“i Mo Sonawit Thachalad

| Miss Jittraporn Lertsomghol

]
AC

JIMANATE ASSOCIATES COLLTD,

Remark:
" Houtle crows-section srea of the wind tunnel
: obi

! iarmeter of mounting pipe
i

* hatioto

¥

l.
|
!

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Page 701 2 Poges

MEASUREMENT RESULTS

e ey anemiometes, Unil Undes Callnatian [ULIC] wi exeresse at 1011fs for § manites paios 10 cabnation being petlormed. The stambaud au ueloty 0.5 mls
5 mfs was € slsilated by 3 standd aie velocity eansducen and abeve 5 mjs 1o 30 mjs wos coltulated by a pital il with precision difecential pressine
whith s instalicd 40 im aid 300 num respectvely away f1em wind tunacl nogle, UUC was imstaled ol conter o section. The callbration was
4 vat wnder both wsing and Laling it welotity i the tange of 1 mfs 1a 16 m/s at cabbeaion inkerwal of Lmfs. The results of eatistauon and assuciated
et unEEAINties ae reparted in the 1able brlaw

Vaa' Temp. wind tunnel Temp. room [T Ulk=2)
(/] r'e) [ mfs) m,
0993 FIRT 24.15 08 016
2054 M 2415 19 0.16
3028 10 215 19 022
4220 M4 415 9 0.20
505 2398 4.5 49 017
604 2430 .15 54 0.18
114 2390 2415 63 0.19
827 2424 2415 80 019
921 39 2415 850 03
10.20 10 415 9.9 on
1nas 24.00 415 1no 020
nmw 2400 15 120 24
13.34 2196 1415 131 023
1441 3.9 241% 1M1 022
15.40 794 2415 151 023
1648 2400 24.15 161 0.24
Remark:
nd
Velotity of standard.

* Welkacity of Unit Under Caldration

PHOTO OF CALIBRATION SET-UR

ol
calibrated ene Remark: T proportion of the set

set up ol the cup ancmometer calibratici in the wind tunncl of liranatee Associates Co . Ll The cap auemameter shown may dilfer frony the
s 101 e 1o scale due ta imoging, peometry.

**tnd of Culﬂer of Calibratl

NAC

JRANATE ASSOCIATES CO., 17D,




NAC

PIRASARED ANSE Lant s o0 11

Accredied colibrotion loboratery
ISOAEC 17025:2017
KSCTISLTIS 17025

CALIBRATION 0367
Jranatee 4

s 0o, (14
»

Bl Watshapta, Barghit yai Air speed measurement loboralory

Page 2 of 2 Pages

MCASUREMENT RESULTS *

Certificate Number

€L-007-65

3 " 11 Lol abios, L (s Enient wets Larefed vul al 457
Banpbuk 1040t ) Cabbration services depertmen Certificate Number The wind dinettion sensor vwas calibated wpanst stamdand iy ercoder hnumu;:u:nm.d t|»=:-; rnﬁllcvuns m; it st o
Jet iggtihoe el n sk and cuntrcokaise decions e fsl, it s bece et ety o]
(e CL007-65 while the sensor s ratated arcund ity vertical axis. The results of cahbration and assoc
Wels il wiew aanatee com = r=m Error U fk=z}
Alr speed M Degres )
N Degree ') B
CERTIFICATE OF CALIBRATIO o ougrem il D:;r:ct‘l me o
0.001
E 0.7
Page 1012 Pages i oo :: : s
Calibration procedure: s 133 4 )
MEASUREMENT ITEM M DREclon Sy The wiod dircction sensor wos colibroted ogainst 135,000 : o
MANUFACTURER Novalynx Stondard Aotory Encoder model: AX400ITS. 505 180,000 179
Sy Sensor. W5.02F DMO4.P3 5 Ui on close test-sceiion of Eiffel 126 1 .
AT Data logger: 200-WS 2518 type wind tunnel with 900 <’ cross test section 225.001 : i
£R Sensor: - wrcn The Wi £l 008 based on JEC 61400 12 1, 270000 an i
AL Data logger: At503 Wind cncrgy gencration sysicms = Part 12 1 Siteod 318 ! i
BKK_FS0159 Power preiformance neasurements of electicity Y
10 NUMBER . Lised vem producing wind tubines, Morch 2017 was ased oy
CONDITION ASRECEIVE halland) 0., I o cofibration guideline Ramark: which o
R ALS laboratary group {Thaila
L 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, =
Khet Suan Luang, Bangkok 10250 Thattand. ;:::-::w:" B RO PO T Dweetion o siandard
measurement 10 recognized the nationol  Birnction o1 Ut Undee CHabrABan
RECEIVED DATE 15 Mo 200 Standards, oad 10 realizotion of the intesnational
MEASUREMENT DATE 1N 3m system of units (5] ihoigh the MY (Notional
155UE DATE 25 Kov 2012 Meusiogy lnstitne of Thailond) via Certificate
amber DA 0043 22
IRONMENTAL CONDITIONS: .
i:;iem candition in the laboratory are as faliow: Uncertainty of Measurement. v00nd of Carthiaie of Cabibration
1230130 c The reported uncortaiaty of RRasHEMEnT is
e 5501150 R based an the stadord uneedainty fnaliphed iy ¢ \
Relative Humidity i b caveroge foctor ke?, Which Jor a povmat )
Atmiospheric Pressure distribution corresponds 1o a <overupe probublkty
of upprozimatedy 95%. The stundord uncertumty
Co. L has been deieimined in accordance with the GUM
PLACE OF CALIBRATION Eiffel type wind tunnel of liranatee Associates Co. "[qv‘nmupon of measurement
N dola a.m-r: the expressian of unceriuinty in JIMANATE ASSOCIATRS CO.
s urement ki
+ Wind tunnel cross sectiun area 900 om oLy
CAUIBRATION CONDITION Vin et oot oS
Olameter of meuntag pipe’ mr
Hlockage ratio of test object oy M
24 hours at ambient canditions. .
:::‘:::::::::or\d"i“" The average values during measurement ae (14 51, 144.0) %A and {1009.5) hPa,
TABULATION OF RESULTS:
The table on next page give the measured values. M
Callbrated by: el M rann}n Rourisharoon
e Sorawit Thadalad Cabbration Department Manager
1viss Straporn Lertsomphol N C
[THANATE ASSOCIATES CO., LTD,
Remark:
‘mum.m m||u»nnollnlwdlw:d"‘ o
'uummrulmwnmm
“rawo 1ot
55 PEAMISSION FOR REPRODUCTION HAS BEEN OBTAINED
BRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLE!
THIS CERTIFICATE OF CALI N WRITING FAOM THE LABORATORY
TECHNOLOGY PROMOTION OCIATION (THAILAND-JAPAN) CertNo.: 21CH452
CORPORATE SERVICES 3 1QUIPM ALIRRATION AND TESTING SERVICES Page.  20f3
SHAPATTANAKARN ROAI SOU 13, SUANIUANG, SUAN] ANEBANGKOR 1025 s Condition of this calibration result
% " R R R
TEL 0TI AN T FAN 0 27)98d CALIBRATION dtés 1. Reference Standard Instrument -
Instrument Serial No. 1D No, Cert. No. Due Date
Cert.No.: 21CH452 1) Document Process Calibrator 1385032 130RC022 20E4213 24 Nov 2021
Page.: 10f3 2) Ref. Standard Thermometar 4982054  110RC044 2011233 15 Oct 2021
e g . . This is traceable o the | al System of Unit maintained at:-
CEI tlﬁcate 01 Cahbrat]o“ - Traceable to National Institute of Metrology (Thailand), NIMT
Equipment : pH Meter
2. Cerlified Referenca Matarials : The measurement results are traceable to S through CPA chem Lid.,
Manufacturer : Metlier Toledo
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Model : SevenCompact §220
Serfal No. : B520948426 S u‘_ -;'p" = Buffer Solution Manufacturar Lot No, Exp. date
S BKK Enoorz | FEVIEWEY .20 PH 4,008 CPA chem 706694 06 Sep 2022
. B A.L.; pH 6.985 CPA chem 722285 18 Dec 2021
Condition As-Received: Used ltem BY vl ‘ pH 10012 CPA chem 722287 18 Dec 2021
3 ‘ &
Recelvad Date ; 24 March 2021 auln { 70 3. This certifcale is valid only to the item calibrated on date and piace of calbration,
: TCAL DATE 2
Calibration Date : 26 March 2021 OO A | Calibration_Results
Reference : 2103-1008DSC-1 Eunction : mV Measurement
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd Performing standard curve by Fluke at pH (4,7,10)
104 Phatthanakan 40, Phatthanakan Rd., Nominal | Standard Uncertainty of Coverage
Khwaeng Phatthanakan, Khet Suan Luang, Unit Under Value Voltage Actual Reading Measurement factor
Bangkok 10250 Thailand Calibration Input (2mV) K
Ambient Temperature : (25 = 25) °C pH mv mv pH
Relative Humidity : (50 £ 15) % pH Meter 4.000 177.48 1774 4.000 0.058 2.00
Calibration Procedure : In - house method : SIN.: B520948426 7.000 0.00 0.1 7.000 0.058 2.00
- CP-CHS by direct measurement with standard 10.000 17748 | -177.5 10.000 0.058 200
voltage calibrator and direct measurement with

certified reference material (CRM)
- CP-CHB by comparison with standard thermometer

Calibrated by : Warakomn Lerngagtrakul

Approved by :

Approved Signatory
E/}Msrea Butkruea

() Saithip Meangmai

() Warakomn Lemgagtrakul

Issue Dat

31 March 2021

The Uncertainties are for a confidence probability of ap

A 0026590

Wals -

a 1048959




Cert.No.: 21CH452
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10}
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Selution Reading Reading | pH measurement| factor
{mv) (%) k
pH Electrode 4.008 4.010 150.3 0.0048 2,05
SIN.: 9265001 6.985 6.989 -22.5 0.0077 2.00
10.012 10.011 -193.7 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. 9265091
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uucH Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*c) (°c) ('c) ("c) (£°C) k
250 25.003 26.2 0.187 0.20 200

Remark : - UUC* = Unit

Under Calibration

The reported uncertainty of measurement was based on a slandard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 2230+

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717:3000-27  FAN. 0-2719-9484

NSC-TISLTISNT028
CALIBRATION 0444

Cert.No.: 22CH1222
Page.: 1of2

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No.

1D No.:

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Callbration Procedure :

pH Meter
Mettler Toledo
Sewven Compact $220
B520948426
BKK_ENO072

REVIEW BY .

Used ltem
APPROVED BY

09 Seplamber 2022
e 202!

12 September 2022
2209-0312DSC-1

ALS Laboratory Group (Thailand) Co.Lid.

104 Phalthanakan 40, Phalthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

(25 + 25) °C

(50 + 15) %

In - house method

- CP-CH5 by direct measurement with standard
voltage callbrator and direct measurement

with cerlified reference material (CRM)

NEXT CAL. Dy

Calibrated by : Warakorn Lerngagtrakul
-olo-
Approved by : Al 5
Approved Signatory
( ¢) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul
Issue Date : 15 Seplember 2022
%ﬂu The Uncertainties are for a P ility of il 95%
1 This cestificaic may nal be reproduced ather than in full, except wilh the prior wrilten
Appraval of the head af Cerparate Services 3. Equipment Calibration and Testing Services.
a 1048858
© Ansanan
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Cart. No.: 22CH1222 534/4 PATTANAKARN ROAD SOU 1¥, SUANLUANG, SUANLUANG BANGKOK 10250
Page:  2of2 TEL 0-2717-3000 FAX. (-2719-5484
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No.  ID No. Cert. No. Due Date Cert.No.: 21TWG
1) Document Process Calibrater 54030048 130RC116 22E2769 24 Aug 2023 Page.: 10f 2

This certification is traceable to the International System of Unit maintained at.-
- Traceable to National Institute of Matrology (Thailand), NIMT

2. Cerlified Referenc

Buffer Solution
pH 4.008
pH 6.985
pH 10.008

o Materials

: The measurement results are traceable to S1 through CPA chem Lid.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem

Lot Nao.
823320
794122
823323

Exp. date
20 June 2024
14 Feb 2023
20 June 2023

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
i e = o (2mV) k
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
SIN.: B520348426 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV |  Uncertainty of Coverage
Calibration Buffer Selution Reading | Reading | pH measurement factor
(mV) (£} k
pH Electrode 4.008 3.999 153.9 0.0055 2,08
S/N.:PCE-86-EX1001 6.985 7.017 -13.7 0.0084 2.00
10.008 8,996 -178.0 0.0078 2.06

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID Ne. :
Received Date :

Test Date

Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai

{ ) Warakom Lerngagtrakul

Issue Date :

DO Meter

YS! = N
i REV

5100 |

15L103204 | appROVED BY

BKK_EN0205

NEXTC

15 January 2021
19 January 2021
2101-0428WSC-5

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

Temperature {25+ 5 )°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Medification Method

Walalak Sirithean

laly, .

Approved Signaltory

25 January 2021

B 0251901




Cert.No.: 21TWE
Page.: 2 0f 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 18C100772
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(maiL) (ma/L) (mgiL)
8.10 810 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concemed
Intend to use for advertising and referral purpose is prohibited. This report may nol be reproduced

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 14250 bt et
TELO2717 300027 FAX. 0.2719.948 CALIBRATION 6008

Cert. No.: 21TM166

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensar
Manufacturer : Ys|
Model : 5100
Serial No. : 15L103204
ID No. : BKK_ENO205
Submitted by : ALS Laboratory Group (Thalland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

other in full,without written approval of the laboratory Location ; TPA On Sile Calibration Laboratory
Received Order : 15 January 2021
=000- Calibrated Date : 21 January 2021
Ambient Temperature : {26£10)C
Relative Humidity : (50%30)%
AC Line Voltage : (220t 22)V
Calibrated by : Kritsade Chaitrong
Approved by : aly -
Approved Signatory
( ) Pornthippa Tamayakul
() Malee Bulkruca
() Suwit Imjai
Issue Date : 28 January 2021
The Uncertainties are for a confidence probability of approximately 95%
A epnomtucodd wihes tham i Fall xcept with the prios
m of Corporite $rvices 3 baquipment Calidration avd Testing S
a 1037070 A 0023875
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Equipment : DO Meler with Sensor Cort. No.: 21TM186 53424 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
Condition As-Recelved :  Used Item Page.: 2 of 2 TEL, -2717-3000 FAX 0-2719-9484

Reference : 2101-0428WSC-6
Procedure Used ;-
Calibration were conducled using in-house calibration procedure CP-OTO1 accerding to comparison with
Industrial Platinum Resistance Thermomeler ( IPRT } into Temperature Bath,
The lemperature scale used was based cn 1TS-80.
Condition of this result of calibration
1. Reference slandard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit maintained at:-

- National Instilute of Metrology Thailand (NIMT)

Result of Calibration :- (*) Without Adjustment
Function : Temperalure measurement.
This instrument was connected with_temperature sensor, S/N.. 18C100772
Calibration| Immersion Standard uuct Error Uncerialnt Coverage
Point Depth Temperature Reading = nceralnty, Factor
() (mm ) (c) (c) (C) (#C) k
20.00 60 20.002 19.84 -0.062 0.156 2.00

UUC* : Unit Under Calibration

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

-oDo-

Tk, -

a 1038215

Certificate of Testing

Equipment : DO Meter

Manufacturer : YS!

Model : 5000-230V

Serial No. : 034101147

ID No. : BKK_EN0017

Received Date : 20 May 2022

Test Date : 24 May 2022

Reference : 2205-0638DSC-8

Submitted by : ALS Laboralory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khel Suan Luang,
Bangkok 10250 Thalland

Laboratory Condition : Temperature (2515 )°C
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Warakomn Lemgagtrakul

Approved by : mdlb 13

Approved Signatory

(/) Malee Butkruea
( ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 31 May 2022

B 0285244




Cert.No.: 22TW122
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This cartification is traceable to the Intemational System of Unit through the reference standards

laboratory of Industrial Calibration Center,Ti y Promotion A 1 (Thailand-Japan).
Instruments Serial No. ID No. Cerificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022
2. Standard Material :-
Material Manufacturer Lot.No, Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolvad Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16K100498
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mg/L) (mg/L) (mglL)
8.12 813 0.015

This report was certified only for the instrument we tested.lt is allowable lo use for study
the system efficiency,The environmental impact control and present lo organization it may concerned
Intend to use for adverlising and referral purpose is prohibited This report may not be reproduced
other in full without written approval of the laboratory

-o0o-

S, .

a 1110482

TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % /(-ﬂ\\
5344 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
NEC-TiB . Tig1 Tuzs
TEL.02717-3000-27  FAX, 0-2719-9484 GALIBRATION 0008

Cert. No.;: 22LM83

Page.: 10of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : \El
Model : 5000-230V
Serial No. : 08J 101147
1D No. : BKK_ENOO17
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Bangkok 10250 Thailand

Location : TPA On Site Calibration Laboratory
Received Order : 20 May 2022

Calibrated Date ; 30 May 2022

Ambient Temperature : {28:10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220£22)V

Calibrated by : Tawatchai Pama

Approved by : Wb,
Approved Signatory

( ) Pomthippa Tameyakul

(/) Malee Butkruea

() Suwit Imjai

Issue Date : 31 May 2022

The Uncertainties are for a confidence probability of approximately 95%

“This certificate may not be reproduced other than in full, except with the prior wiitien
Appraval of the bead of Corporaie Services 3 - Equipment Calibration and Tewing Services

A 00399587

Equipment : DO Meter with Sensor Cart. No.: 22LM83
Condition As-Received :  Used llem Page.: 2 of 2
Reference : 2205-0638DSC-10
Procedure Used :-

Callbration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermomeler { IPRT ) into Temperature Bath.

The temperature scale used was based on |TS-90.
Condition of this result of calibration

Condition of this resu’t of calibration

1. Reference standard instrument:

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermomaeter 15024 ADS204 2218 04 Jan 2023

2 This cartificate s valid only lo the item calibrated on date and piace of calibration.

3. This ification is ble to the Ir ional System of Unit.

Result of Calibration :- (*) Without Adjustment

Function Temperature measurement.

This instrument was connected wilh sensor , D No.. 16K100498

G ! . auce Error Uncertainty Covardge

Point Depth Reading = Factor
() (mm ) ('c) (’c) (c) (£°C) k
20.00 80 20.003 2001 0.007 0.15 2.00

UUC* : Unit Under Calibration

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

-olo-

Tak, -

a 1090806

Metrological Ce
SCI ECO Services Company Limit

@ l SCG 33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110. Thailand

Saraburi Tel: +66 3627 3096 Fax . +66 3627 3100 NEC-TIS!
Bangkok Tel : +668 9205 6851 , +669 8247 2360 G i
Website . www.scieco.co.th E-Mail . calibrate@scg.co lh

Certificate No. T212123 Page 1 of 3

Equipment : Chamber ( Incubator }

Manufacturer : SHEL LAB .
Model : 20202 A vk i
Serial No. . 802899 EY Ll ALT

ulelyy,

Customer Code : BKK_EN0005 Hils
1D No. 1 T7499A0
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Wet Chemistry Lab2

Date of Receipt : 1 October 2021

Calibrated By : Sujjar Naknakred (Site Calibration Manager )

Approved By ——i‘"“* Ao /Boonchai Suriyawong (Site Calibration Manager)

Date of Issue b7 oct 2021

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capabllity of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corrasponding national standard laboratery. This certificate may
not be reproduced other than in full except with the prior wrilten approval of the Metrological Center.

FM-Li4 117010264




Metrological Center
SCI ECO Services Company Limited

@ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhal, Saraburi 18110, Thailand Lrril it bt}

Certificate No. T212123 Page 2 of 3

Calibration Report

Equipment Chamber ( Incubator )

Date of Calibration : 4-5 October 2021

Environment Temperature : 23.8-24.9 °C
Line Voltage : 227.5-231.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
1o WI-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90.

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 29-(CHI-10) T210118 2 February 2022
DATA LOGGER  34970A T47 T210118 2 February 2022

-

This centificate is traceable to :
National Institute of Metrology ( Thailand } through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item : good
Equipment Deseription ;
Time Constant 2 Hour __ 20 Minwe A1__20 °C
Fresh Air Damper [JOpen  [JMin  [] Medium  [_] Max
[Cclose

[X]Not Available

=

i

Adjustment
( ) without adjustment ( X ) after adjustment

Approved By,

PMELIS11718-05-63

Metrological Center
SCI ECO Services Company Limited

@ISCG

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. NoGTionT fues
Certificate No. T212123 Page 3 of 3
Calibration Report
2-CHT 29-CHS
‘Lz;- s IM:A «—— Chamber Edge
wcny
H vi‘ﬂﬂ Hiz 69-cm
2911, 25-CH,
: y o
[
o v
-+ b,
w

sions of Chamber : W (Width) = 70 em. , H (Height) = 130 cin. and D (Depth) = 55 cm.
Size of Installed Standard sensor number 29-CH I to number 29-CHE : a= 5cm. b= 5cm. and ¢= S em.
Size of Installed Standard sensor number 29-CHY : Wi2 = 70 emf2, H2 = 130 em./2 and D2 = §5cm /2
Measurement Results

Average Standard Reading at each position ('C )

Callbration Point 29-CHI| 29-CH2[29-CH3 [ 29-CH4 | 29-CHS | 29-CHI6 | 29-CHT | 29-CHB | 29-CHB

20 20.04 | 20.06 | 20.19 19.86 19.68 | 20.08 20,12 19.80 | 2007

23 2499 | 25.06 | 25.18 2489 2474 | 2512 2516 24.80 | 25.10

Chamber ( Incubator ) Temperature Distribution
" Rending (°C ) s . Coverage
Setting (C ) Stability (+°C) [ Uniformity (C) | Uncertainy ("¢ )
Min, Max Average Fuctor &

200 - 200 0.05 101 0.38 2.00
250 - 250 0,07 096 038 200

* The quoted uncertinty exclude "uniformity”

The calibration result apply only the above calibrated item

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainy is based on 4 standard uncertminty multiplicd by a coverage factor & which for at-distribution, providing

o level of confidence of approximately 95 %

FM-L1S 117°15-08-63

Approved By.,

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

W
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Wabsite www scieco.co.th

Certificate No. T220630 Page 1 of §

Certificate of Calibration

Equipment : HOT BLOCK

Manufacturer : Environmental Express

Modcl § B3000- 240 AEviEW By ., Sl

Serial No. : 2017CODW116 APPROVED BY , Ll— ArL—
Customer Code : BKK_EN0222 NEXT CAL. DATE 5“'%!‘%
ID No. + T6769A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location

Wet Chemistry Lab2

21 March 2022

Date of Receipt

Calibrated By Watcharapon Sangtong (Technician )

Approved By : / Sujjar Naknakred (Site Calibration Manager )

Date of Issue s _MIAPR T

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of realized at the ding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrolagical Center

FM-L 12 JE 340-05.57

Metrological Center
SCI ECO Services Company Limited

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

©ISCG

CAMEN!- DUILING WATERALE

Certificate No. T220630 Page 20f 5

Calibration Report
Equipment HOT BLOCK
Date of Calibration 3 21 March 2022
Environment Temperature : 21.8-23.1 °C
Line Voltage : 221.6-226.3 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert nine standard thermocouples type T imo its chamber | the other one
standard thermocouples type T use for ambient + The calib was done in according
w0 WI-T20
All data show below were final values and the inutial data from customer request . The temperature scale used
was based on ITS - 90

2. Reference Standard Instrument
Instrument Model Tustrument No. Cerlificate No. Duc Date
TC TYPET TNS1-TNeD T220275 28 February 2023
T TYPET TN6I-TNT) T220275 28 February 2023
DATA LOGGER 34970A T47 T220275 28 February 2023

-

. This certificate is traccable to
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipmen Description :
Time Constant 1 Hour - Minuwe At__150 °C
Fresh Air Damper [JOpen  [Min [ Medium  [] Max
close
[X] Mot Availuble
5. Adjustment
() without adjustment ( X ) afler adjustment
Approved By.

FM-L13 10830.05.57




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

)

Certificate No.  T220630 Page 3 of 5

Calibration Report

R
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Controller

STANDARD THERMOCOUPLE TYPE T

[
w QD
@)
TNSI
TNS2

Ne.l - No.13 = TN&} | No25 = TN5S | No37? = TN6T | Nod® = TNS9
No.2 = TN Ne.14 TNed | No26 = TN36 | No3s = TN6S | No.SD = TN60
No.d = TNS3 | Nels = TN65 | Nol? = TNST | No39 = TNG9 | No.SI = TN6]
Nod = TNS4 | Nalb = TN66 | No.2& = TNSE | Nod0 = TN | No.52 = TN62
No.5 = TN55 | Nol? = TN6T | No29 =  TNS9 | Nod] = TNSI |NoS3 = TNG3
No.6 = TNS6 | No.l§ = TN6E | NedD = TN60 | Nod2 = TNS2 | Nesd = TN&4
Na? = TN57 | Neol§ = TN6Y | Nodl «  TN6! | Nod3 = TNS) | Nos5 = TN6S
No§ = TN5& | No.20 = TN | Nod2 = TN62 | Nodd = TNS4 | No.S6 = TNG6G
No9 = TN39 | Ne2l = TNSI [ Ne3d = TN63 | Nods = TNSS
Na.l0 =  IN60 | No.22 TNS2 | Ne.3d = TNGd | Nodo = TN
Na 11 = TN6I | No23 - TNS3 | Nods = TNGS | Nod7 = TNST
No.12 = TN62 | No.24 = TN54 | Nodb = TNG66 | Nod§ = TNS8

Approved By.

FM-L13 108300557

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

@ISCG

CEVENT-DULING MATERALS

Certificate No.  T220630 Page 4dof §

Calibration Report

Measurcment Results

[ catibration Point Average Standard Reading at each position ('€ )

R1| TN51 | TN52 | TNS3 | TNS4 | TNSS | TNSG | TNST | TNS8
I CAL POINT Max 149.42 | 150.39 | 149.10 | 14991 [ 150.93 | 150.58 | 15054 | 15013
| 150 Min 14927 | 15015 | 14851 | 149.65 | 150.72 | 150.39 | 15143 | 149.97

Average | 14933 | 15027 | 14881 | 149.78 | 15083 | 15048 | 151,49 | 13005
)2 | TN59 | TNGO | TN6I [ TN62 | TN63 | TNG4 | TNGS | TNGE

Max 15066 | 150.45 | 151.00 | 15176 | 150.66 | 130.67 | 150.73 | 149.63
Min 150.46 | 150.06 | 150.74 | 15050 | 15048 | 15048 | 15056 | 149.40
Average | 150.56 | 15031 | 150.87 | 151.63 | 150.57 | 150.56 | 150.65 | 149.52
R3| TNGT | TNGS | TNG9 | TN70 | TNSI | TNS2 | TNS3 | TNS4

Max 150.50 | 15118 | 15110 | 15005 | 150.16 | 15055 | 149.86 | 15039
Min 150,68 | 151,00 | 150,84 | 150.75 | 14930 | 14917 | 14895 | 14917
Average | 15079 [ 15009 | 150,97 | 150.90 | 149.76 | 149.86 | 149.41 | 149.78
R4 | TNSS | TNS6 [ TNS7 [ TNSB | TNS9 | TNGO | TNGI | TNG2

Max 150,62 | 150.07 | 15163 | 150.72 | 15035 | 149.78 | 150.24 | 150.04

Min 149.53 | 149.71 | 14957 | 148,67 | 14846 | 148.86 | 149.55 | 14881

Average | 150,17 | 14989 | 150.60 | 14970 | 14941 | 14932 | 149.90 | 149.42
RS | TNG3 | TNG4 | TNGS | TNGG | TNGT | TNGS | TN69 | TNT0

Max 150,00 | 149.68 | 150.31 | 149.66 | 150.34 | 150.48 | 150.09 | 149.51
Min 149.50 | 149.58 | 149.49 | 149.42 | 149.20 | 149.60 | 140.69 | 149.38
Avcrage | 149.90 | 199,63 | 14990 [ 14054 | 149.77 | 15004 | 140.89 | 14944
R6 | TNSI | TNS2 | TNSI | TNS4 | TNSS | TNS6 | TNST | TNSE

Max 149.25 | 15037 [ 14553 [ 149.06 | 15090 [ 15004 | 15113 | 14963

Min 14907 | 15048 | 14828 | 14878 | 150.69 | 149.83 | 150.95 | 149.65

Averige | 14906 | 150.28 | 19841 | 14892 | 150.80 | 149.94 | 15104 | 1497
R7| TNS9 | TN6O | TNGI | TNG2 | TN63 | TNG4 | TNGS | TNGG
Max 149.38 | 14924 | 14988 | 150.07 | 14972 | 149.45 | 149.63 | 14951

Min 14922 | 149.05 | 149.68 | 149.99 | 149,61 | 149.34 | 14948 | 14936

Average 149.30 | 149.15 | 149.78 | 150.08 | 149.67 | 149.40 | 149.56 | 14943

4

Approved By. ~

FM-L13 108/30-05.57

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

W

"CEMENT- UM DG MATERIALY

Certificate No. T220630 Page 5 of 5

Calibration Report

Measurement Results:

HOT BLOCK. Temperature Distribution
Reading °C)
Setting (°C) Stability (+°C ) Uncertainty (£°C )
Min , Max Avernge
150.0 1499 150.1 150.0 104 144

* The quoted uncenainty exclude * uniformity *

The calibration result apply only the above calibrated ttem

The result oftest was found accurate s shown on date and place of test only

The reported expunded uncertainty b bsed on a standard uncertainty muliplied by a coverage factor & which for a t-disteibution, providing

3 level of confidence of approsimately 95 %

s

Approved By, \

FM-LI3 1083010557

Metrological Center
SCI ECO Services Company Limited

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

@/SCG

CEMENT-UILONG MATERIALS

Certificate No.T210717 Page 1 of 5

Certificate of Calibration

Equipment : HOT BLOCK

Manufacturer : Environmental Exprress

Model : B300 240 tk

REVIEWBY ...

Serial No. : 2017CODW116 :!
riablie APPROVED BY .= A'La

Customer Code : BKK_EN0222 e oA ‘fi-{‘fl 2%

ID No. : T6769A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Control & IP Room

Date of Receipt ;1 April 2021

Calibrated By : Atiphong Rongrat ( Technician )

Approved By 2 ) / Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : ML

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

“This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and 1o the units of measurement realized at the corresponding national standard laboratory. This cerificate may
not be reproduced othar than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57




Metrological Center
SCI ECO Services Company Limited

©

e 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone ; +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T210717 Page2 of 5
Calibration Report
Equipment : HOT BLOCK
Date of Calibration 7 April 2021
Environment : Temperature : 16.4-17.9 °C

Line Voltage : 222.7-227.8 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient st . The calibration was done in
to WI-T20. All data show below were final values and the initial data from customer request.
The temperature scale used was based on ITS - 90 .

2. Reference Standard Instrument
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN91-TNI00 T202053 24 September 2021
TC TYPET TNI01-TN110 T202053 24 September 2021
DATA LOGGER  34970A Ti21 T202053 24 September 2021

. This certificate is traceable to
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :
Time Constant N Hour 40 Minute At 150 °C
Fresh Air Damper [ Open Mo [] Medium [ Max
Close
[X]Not Available
5. Adjustment :

{ X ) without adjustment () after adjustment

Approved By‘—&‘m 5

FM-L13 108/30-05-57

Metrological Center

@ I SCG SCI ECO Services Company Limited
il e 33/2 Moo 3, T.Banpa, A.Kaengkhei, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T210717 Page 3 of 5

Calibration Report

Hole
H49 | HS0 | H51 | HS2 | HS3 | H54 | H55 | H56
H4l | H42 | H43 | Hdd | H45 | H46 [ H47 | H48
H33 | H34 | H3S | H36 | H37 | H38 [ H39 | H40
H15 | H26 | H27 | H28 | H29 | H30 [ H31 | H32

H17 | HIS | H19 | H20 | H21 | H22 | H23 | H24
HY9 | HI0 | H11 | H12 | H13 | H14 | HI5 | H16
HI | H2 | H3 | H4 | HS | H6 | H7 | HS

H: STANDARD THERMOCOUPLE TYPE T

HI [=] TNO1 | H9 |=|TN99| H17 | =|TN107| H25 |=| TN95| H33 | = [TN103] H41 |=| TNOI| H49 |= [ TN99

H2 |=| TN92 | H10 |=|TN100y HI8 |=|TNI0B| H26 | =| TN96| H34 | =|TN104] H42 [=|TNO2| H50 |= [TN10G

H3 |=| TN93 | HIl | =|TNIOI| H19 |=|TN109| H27 | =| TN97| H35 | =|TN105 H43 |=| TN93| H51 |= [TN10Y

H4 | =| TNO4 | HI2 | =[TN102| H20 [=|TN110} H28 | =| TN98| H36 | = |TNI0§ H4d |=|TN94| Hs2 |= [TN10]

H5 | =| TN95 | HI3 | =|TN103} H21 |=|TN91| H29 | =| TN99| H37 | =|TN107] H45 | =| TN95| HS3 |= [TN10Y

H6 |=| TN96 | HI4 | =(TN104 H22 [=| TN92| H30 | =|TN100| H38 | = |TNLOS| H46 |-|TN96| H54 |= [TN104

HT | =| TN9T | HI5 | =|TN105 H23 |=| TNO3| H31 | =|TN101| H39 | =|TN109 Hd47 [=|TN97| Hss |= [TN10§

HB |=| TNS8 | HI6 |~ (TNI06 H24 = TN94| H32 | =|TNI0Z| H40 |=|TNIIO| FI48 | =|TN98| Hs6 |~ [TN10

Approved By._im

FM-L13 10RA30-05.57

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

o)

CEMENT-BULEMG MATERALS

Certificate No. T210717 Page 4 of 5

Calibration Report

Measurement Results

Average Standard Reading at each position (°C)

Calibration Point | TN91| TN92| TN93 | TN [ TN95 [ TN96| TN97 | TN98 | TN99 |TN100)
Point [Sening]  Max_ | 150.72] 150.68 | 150.86 | 150.83 | 150.66 | 150.66] 199.34] 145.71 | 15037 149.63
150 [ a3 | min [1s0.54] 15047 15066 | 150.68 | 150,54 | 150.57] 149.25 | 14954 | 149.44 | 149.44
Average |150.65 | 150.61 | 150.77 | 150.77 | 150.61 |150.61 | 149.30 | 149.62 [ 150.30 | 149,55
[TN10ITN102 TNL03| TN104 | TN105 [TN10§TN107| TN108[TN109{TN110f
Max 150.25| 15040 | 15040 | 150.73 | 15041 | 150.80] 150.55| 150.63 | 149.48 | 150.75
Min | 150.10] 150.30 | 150.25 | 150.63 | 150.33 | 150.72| 150.47 | 150.50 | 149.27] 150.60
Average |150.18 | 150.35 | 150.31 | 150.68 | 150.37 |150.75 | 150.51 | 150.57 | 149.38 | 150.69
TN91) TN92 | TN93 | TN | TN9S [TN10§ TN9T | TNOB | TN99 | TN10O
Max 151.05| 150.70 | 150.59 | 150.14 | 150.87 | 150.71]150.73 | 149.62 | 150.77 | 150.06
Min | 150.90] 150.53 | 150.40 | 150.01 | 150.74 | 150.56] 150.63 | 149.53 | 150.60 | 149.88
Average |150.96 | 150.61 | 150.50 | 150.68 | 150.80 |150.62 | 150.68 | 149.57 | 150.68 | 149.98
[TN10LTNI102 TN103| TN104 | TN105 [TN106TN107| TN108| TN109| TNI110
Max | 149.78( 149.65 | 149.81 | 150.14 | 150.71 | 150.90] 15021 | 150,82 | 149.21 | 15105
Min | 149.64] 149.57 | 149.68 | 150.01 | 15059 [150.79] 150.07 | 150.71 | 149.10 [ 150.93
Average 1149.69 | 149.67 | 149.7¢ | 150.08 | 150.65 |150.83 | 150.15 | 150.76 | 149.16 | 150.98
TN91| TN92Z| TN93 | TN94 | TN9S | TN96| TN97 | TN9B | TN9 | TN100
Max _ [150.94]15028| 150.68 | 150.74 | 150.36 [150.29] 150.35] 150.18 | 149.27] 149.72
Min 150.67| 150.13 | 150.50 | 150.57 | 150.24 | 150.11| 150.20 | 150.09 | 149.18 | 149.62
Average |150.83 [150.22 | 150.59 | 150.65 | 150.31 |150.22 |150.30 | 150.14 |149.22 | 149.67
[TNI01TN102) TN103| TN104 | TN10S [TN106
Max 149.29(150.12] 150.25 | 150.39 | 150.91 | 150.36]
Min 149.07| 149.94 | 150.16 | 150.21 | 150.73 | 150.27
Average |149.20|150.06 | 150.20 | 150.30 | 1s0.83 |150.32

Approved By. l_ﬁp‘m i

FM-1.13 108/30-05-57

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

Certificate No, T210717 Page 5 of 5§

Calibration Report

Measurement Results

HOT BLOCK Temperature Distribution

Reading ('C)
Setting ('C Average ('C) Stability (+'C )
Min, Max | Average

Uncertainty (+°C)

1456 149.5 1487 1456 150.37 0.20 0.87

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing
a level of confidence of approximately 95 % .

Approved By,_* &

FM-L13 108/730-05-57
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Bara Scientific Co., Ltd.
68 U Chu Liang Buliding Floor? Ramad Road
Silom Bangrak Bangkok Thalland 10500
e | Tel 1026324300 Fox : 02-6375496-7
Bara Scientific wwwbarascientiic com

g piTE o

Certificate of Calibration

Number of Pagels) 103 {
i
Certificate No. BSCC-UV-28021 1
Equipment UVAVis Spectropholometer i
Model UV-1800 BT
Manufacturer Shimadzu r gm ’U K ?
Sarial No. A11454508533CD |
1D No. BKK_ENOD18 i p /—\ B
Date of receipt 15 Oclober 2021 |
Date of calibration 15 October 2021 i T
Date of Issue 25 October 2021 15 0l 24
Customer name ALS Laboratory Group (Thailand) Co , Lid |
Address 104 S Phatthanakan 40, Phatthanakan Road, Phatthanakan, Suan Luang, Bangkok
10250
Temperature (25.0 - 26.4) *C {On site) |
Humidity (49 5 - 53 4) %RH (On site) !
Equipment condition  Good Operation |
Calibration Location Organic Prep “
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01 i
Traceability Wavelength Accuracy Is traceable to certificate No. 87839 and B7844
Photometric Accuracy s traceable to certificate No 87646 and BT877
Stray Light s traceable to certificate No
The above cerificate are iraceble 1o S| unil through Starna Scientific Ltc.
(UKAS accrediled calibration laboratory NO. 0658)
Calibrated by Mr Wanchana Janlocy

Mr.Kanchit Choothep
Iechmcal Manager

1 this report / certificate

FM-UV-108.02 Rev 01 (230163

e - — = : e
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’ Bara Scientific Co., Ltd.
968 U Chu Liong Building Floor7 Ramad Road

Silom Bangrak Bangkok Thaland 10500 E »
Tol . 02-6324300 Fax 02-6375406-7
Bara Scientific  wwwbarascionific.com NSC-TISLTIS 17018 |
lﬁ - .
Certificate of Calibration
Certificate No. BSCC-UV-290/21 Number of Page(s) 2of3

Calibration Results:

1.Wavelength Accuracy

*CNR = Customer nol request

Cartiind Uuc (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm|

241.70 24158 -0.15 0.18 |

334.02 333.80 022 018

41853 41840 013 018

57280 57285 014 018

878 41 87915 026 018
2.Photometric Accuracy (UV) |
|
\
Wavslenglhy Genified uuc (A) Error (A) | Uncertainty (+A) |
{nm) Absorbance (A} |
i 00000 00000 0.0000 00075 i
07174 07198 00024 00075 |
257 00000 40,0001 0.0001 00075 |
08362 08377 00015 00075 |
313 00000 00000 00000 00075 |
02778 072603 00026 00075 f

- 00000 00001 00001 00075

06202 06221 00019 00078 [
|
\
|
1

. AN
Bara Scientific Co., Ltd, fans
968 U Chu Liang Buliding Floor? Ramad Road
Siom Bangrak Bangkek Thalland 10500

2 Tl 02-6324300 Fax® 02-6375406-7

Bara Scientific  wwwbarascientiic.com

FOS @
s 17026 |

NEE.

Certificate of Calibration

Centificate No. BSCC-UV-290/21 Number of Page(s) Jotd
Calibration Results
3.Photometric Accuracy (Visible)
| Wavelength Cortified
i hance (A) uuC (A) Error (A} Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
diio 05631 05570 -0.0061 0.0042
07390 07334 00056 0.0042
1.0863 1.0816 -D.0047 0.0042 -
0.0000 0.0000 0.0000 0.0042
adts 06524 05460 -0.0085 00042
07217 07186 -0.0051 00042
~ 10606 10570 -0.0036 00042
00000 0.0000 00000 0.0042
yen 05018 0.4966 00052 0.0042
08857 08610 -00047 0.0042
08778 09740 -0.003% 0.0042
00000 0.0000 0.0000 00042
546 1 05147 05113 -0.0034 0.0042
06743 06705 -0 0038 00042
09908 09380 -0.0019 40042
0.0000 0.0000 0.0000 00042
%600 05427 05394 £.0033 00042
0.7037 07001 -0.0038 00042
11,0338 1.0323 -0.0015 00042
0.0000 00000 0.0000 0.0042
s 05268 0523 -0.0033 0.0042
06720 06585 -0.0035 0.0042
Q8864  ooma7 00017 00042
*CNR = Cuslomer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off (nm) gth (nm) | %) | (A)
200.91=0.11nm 20031 | 09360 [ 20074

The Stray light transmission reference is less than 1 0%T and Stray ight absorbance reference s greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurement uncertainly (s basa ot a 4 by & coverage factor k=2 providing @ level of 5%

***End of Certificate***

FM-UV-708:02 Rev 01 {201/63)

'8 e — W
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. @ Bara Scientific Co., Ltd. SN
968 U Chu Liang Bullding Floor? Ramad Road ACME,
Silom Bangrak Bangkok Thailand 10500 % §
Bara Semyific 161028324300 Fux 0263754067 ‘%r_\m ol [
ara Scientific vewwbsrascientfic.com wgTeme s
Certificate of Calibration
Number of Page(s) 1012
Certificate No. BSCC-UV-307/22
Equipment UV/Vis Spectiophotometer
Madel UV-1800 0 ‘?
Manufacturer Shimadzu REVIEW BY .. S]"’""k -
Serial No. A11454908533CD 4
1D Ne. BKK_EN0O1E APPROVED BY .
Date of recaipt 16 September 2022 /é/‘? 73
Date of calibration 16 Seplember 2022 %
Date of issue 23 September 2022 NEXT CAL, DATE
Customer name ALS Laboratary Group (Thailand) Co-, Ltd
Address 104 Soi Phafthanakan 40, Phatthanakan Road, Phatthanakan, Suan Luang, Bangkok
10250
Temperature (22.1-23.3) °C (On site)
Humidity (68 8-63.2) %RH (On site)
Equipment condition  Goog Operation
Calibration Location  Organic Prep
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelangth Accuracy Is traceable ta certificate No 85017 and 95818
Photometric Accuracy is traceable lo certificate No 95924 and 95837
Stray Light is lraceable 1o certificate No. 95908
The above certificale are traceble to S1 unit through Starna Scientific Lid.
(UKAS accredited calibration laboratary NO. 0859)
Calibrated by Mr Waruth Janphung
Approved by
MrKanchit Choothep
Technical Manager
The above results are valid exclusively for the calibrated itam(s) as mention in this report | certificate
Advertising the report / Cerlificate and publicity of the resuils are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientfic Co., Lid
\. J

FM-UV-708-02 Rov.01 (2301/63]
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Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Ramas Road
Silom Bangrak Bangkok Thalland 10500
Tol :02-56324300 Fax : 02-6375496-7
Bara Scientific wuwrarascionific.com MgTsirs arezs
Certificate of Calibrati
|| Cenificate No. BSCC.UV-307/22 Number of Page(s) 20f3
| Calibration Results:
! 1.Wavelength Accuracy
|
| Certified
| uuc (nm) Error (nm) Uncertainty (+nm)
Wavalength (nm)
| 2870 24185 -0.08 0.18 _
| 33402 | sm;e b0 [
| 41883 41846 -0.07 0.18
. 57288 57206 | 003 | D&
879.41 B7917 -0.24 018
|
I
|
2.Photometric Accuracy (UV)
f
|
I Wavelength Certified
i uuc () Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 00000 0.0000 00000 | 0.0075
0.7467 0.7461 -0.0006 00075
267 _ 00000 0.0000 00000 0.0075 .
0.8662 0.8647 -0.0015 00075
-_ 0.0000 0.0000 00000 0.0075
02904 02911 0.0007 0.0075
350 0.0000 0.0000 oo | 00075
0.6429 06426 -0.0003 0.0075
"CNR = Cuslomer not requesl
The abowe resulls are valid exclusvely for the calibrated item(s) as mention in this report / cartiicate
Advertising the report / Cerlificate and publicity of the resuits are rohibited and also shall riot be reproduced
‘axceptin full, without writlen approval of the Bara Scientific Co. L1g
L\ — - —_—

S— —
FUCUV-70B.02 Rev 01 (2301/63)

ra Scientfic Co., L I
. J

. EB Bara Scientific Co., Ltd.
968 U Chu Liang Bulking Fioor? Ramad Road
Silom Bangrak Bangkok Thalland 10500
Tol: 02-6324300 Fax: 02-6375406-7
Bara Scientific  www.barascientfic.com
Soktin s Suceean

Certificate of Calibration !

Certificate No. BSCC-UV-307/22 Number of Pages) 30f3
Calibration Results:

3.Photometric Accuracy (Visible)

Wavelength Certified

uuc (A) Error (A) Uncertainty (+A)

__0.0000

440.0

546.1

635.0

1.0881
*CNR = Customer not request

4.Stray Light*

Standard Unit Under Calibration{uuC)
cut-off wavelanght (nm) | Wavelength (nm) | T (%T) | Absorbance (A)
2008640 11nm 20080 | 0.9505 [ 20229

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2,004
*Stray Light not NSC-ONSC Accredited.

The inty ks base

y ipiied by 8 coverage facior ga
"*End of Certificate***

The above rasults are valid exclusively for the calibrated item(s) as mention in this report / centificate |

Advertising the feport / Centiicate and publicity of the resuits are prohibited and also shall not be reproduced

except in ull, witheut written approval of o

FM-UV-708:02 Rev 01 (2301/63)

COKPORATE SERV

FEQUIPAMENT CALIBRATION AND ) G SERVICES
SHAPATTANARARN ROAD 501 1K SUANLUANG, SLANLUANG BANGROK 10290
THL 02717 3000 27 1A 027199184

HICTISITIB e
CALIBRATIGN 0ata

Cert.No.: 21CG 1446
Page.: 10f 2

Certificate of Calibration

Equipmen Buretle gh,?:::";:_a,;;;';ﬁ:n? T

Capacity : 50 mL { i
[ LL ALY

Serial No. ; - !

ID. No. : BKK_END171 :

Manufacturer : Witeg

Made in : Germany

Submitted b)

ALS Laboralory Group (Thailand) Co, Ltd
104 Phatthanakan 40, Phetthanakan Rd
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thailand

Amblent Temperature ; (20 + 25) °C
Relative Humidity : (50 + 10) %
Barometric Pressure : 755 mmHg

Calibration Procedure : ASTM E 542 - 01

Calibrated by : Sa-ngeunkam Wengsa

Approved by : ‘mﬂu i
Approved Signatory

{ ) Pornthippa  Tameyakul

(/) Malee Butkruea

( ) Ponpan Paipim

( ) Srisuda Khamtha

Issue Date : 31 March 2021

+ Equipment G

A 0026589

CertNo.: 21CG1446
Page.: 2 of 2

Equipmant : Buretle
Received Date : 24 March 2021
Condition As-Received : Used llem
Calibration Date : 30 March 2021
Reference : 2103-1008DSC-5

Coendition of this result of calibration

1. Reference Standard Instruments

Instruments Model Serial No.  ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RCO07 21MM181 NIMT 02 Mar 2022
2) Thermo-Hygrograph ~ TH 803 00153022 140EC004 20H1434 NIST.NIMT 19 June 2021
3) Thermometer 1694592  140EC010 2011191 NIMT 08 QOct 2021

This certification is traceable to S1 Unit
The certificate is valid only to the item calibrated on date and place of calibration,
True value is converted to true volume at the standard temperalure of 20 e

w

Calibration_result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (tmL) Factor
50 50.0041 0.011 2.00

Remark mL = cm’

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

-olo-

Mk

a 1048860




CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %770
534/ PATTANAKARN ROAD SO1 1B, SUANLUANG, SUANLUANG BANGKCK 10250 b .
TEL 0:2717-300.27 FAX 0-2719-9484 caLiBRATION ects

Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment : Bureile -

reviewsy . vk P
Capacity : 50 mL .

APPROVED BY L‘J—AJ_
Serial No. : -

1

ID. No. : BKK_END171 | NEXT CAL. DATE &.‘3.".‘.’.?1!
Manufacturer : Witeg
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid.

104 Phatthanakan 40, Phatthanakan Rd.
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thailand

Ambient Temperature : (20 % 2.5) ‘c
Relative Humidity : (50 £ 10) %
Barometric Pressure : 759 mmHg
Callbration Procedure : ASTM E 542 - 01

Callbrated by :

Approved by : @1

Approved Signatory

Panward Pramklam

( ) Pornthippa Tameyakul
() Malea Butkruea

(/7 Ponpan Paipim

( ) Srisuda Khamtha

Issue Date : 31 August 2022

The U inties are for a bability of approxi ly 95%

“This cenificate may not be reproduced other than in full, except with the prior writien
Approval of the head of Corporate Services 3 . Bquipment Calibaation and Testing Services

A 0044607

Equipment : Burette Cert.No.: 22CG3154
Received Date : 26 Augus! 2022 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 30 Augusl 2022
Reference : 2208-0918DSC-2
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Model Serial No.  ID.No. Certificate No. Traceability Due date
1) Balance AE2008 NO3679  140RCO01 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph  THDX-CE 00016540 140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594502  140ECO10 221181 NIMT 10 Feb 2023
This cerlification is traceable to S1 Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °C
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) (mL) {tmL) Factor
50 49.9959 0.010 2.00

3

Remark mL = cm

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

-oDo-

e

a1123908

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100

@ISCG

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

NEC-TISI-TIS 17025
Bangkok Tel: +668 8205 6851 , +669 8247 2360 Sheprm e

Certificate No.T211009 Page 1 of ¢
Certificate of Calibration

Equipment + Chamber (Cold Room)

Manufacturer : KOLDTECH

Model : KM 320 REVIEWBY ... .

Serial No, : TBN-1012061/05 APPROVED BY .5 Ai‘ 4

Customer Code : BKK_EN0167 NEXT CAL. DATE '.b!'i!lﬁ&

ID No. : T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Customer Location : Laboratory
Date of Receipt : 6 May 2021
Calibrated By : Watcharapon Songthong (Technician)

3 % Boonchai Suriyawong (Site Calibration Manager)
. 20 MAY 2021

Approved By

Date of Issue

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

This Certificate is issued in with the of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceabllity to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written appraval of the Metrological Center.

FM-L14 117/01-02-64

@|SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. e e

CALIBRATION 0244

Certificate No, T211009 Page2 of 4
Calibration Report

Equipment : Chamber (Cold Room)

Date of Calibration : 18 May 2021

Environment : Temperature : 23.4-24.9 °c

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

~

w

&

v

. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one

standard thermocouples type T use for ambient temp e . The calibration was done in
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TNI61-TN170 T210009 8 Junuary 2022
TC TYPET TNITI-TN180 T210009 8 January 2022
DATA LOGGER  34970A T149 T210009 8 January 2022

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good

Equipment Description :

Time Constant 1 Hour < Minute At k] (s}

Fresh Air Damper [ Open CMin [ Mediom ] Max

[

Close
[X]Not Available
. Adjustinent
( X ) without adjustment () after adjustment

Approved Byimlé_v]__

FM-L15 117/15-05-63




@ | SCG Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. il
Certificate No. T211009 Page 3 of 4

Calibration Report

IsF
]
10A H
: i
1 T
A ELS
|
I 1 6A
i .
BF, i 4aF
¢ | Z |
f L\ 1
JET " %A 12F
i e s
g [ / 14A
7 H
J co ;
P {
- |
’ i
2412 ! z
i 7
16E 74 5A

C=Centre, F=Centre ofFace, A=Comer, E=CentreofEdge

IC = TNIél 12F = TNI72
2A = TNI62 134 = TNI73
3JA = TNI63 144 = TNI74
4F = TNI64 15F = TNI75|
5A = TNI65 16E = TN176|
6A = TNI66
TF = TNI67
8F = TNI6B
9A = TNI6&9
10A = TNITO
1IF = TNIT]

r
Approved By.M_

FM-L15 117/15-05-63

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

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ()]

[ canbration Point _[rasf a2 Tn163] TN164] TN1GS [TNI6gTNI6T TNIG8 TN165[TNITO
| 3 323 | 338 | 323 | 341 | 336 | 352 | 351 | 301 | 329 [ 350
TN171TN172| TN173| TN174 | TN175 [TN176
336 | 3.18 3.52 322 328 3.31

Chamber (Cold Room) Temperature Distribution
e Reading (°C ) 5 o " . . Coverage
Setting ( C)| Min, Max | Aversge Average ( C) | Stability (£ C) | Uniformity ( C) [Uncertainty (+ C R
3.0 27,34 0 334 1.00 110 1.46 2.00

* The Acuoted uncertainty exclude "unifarmity"

The calibration result apply only the above calibrated item.

‘The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertalnty is based on a standard uncertainty multiplicd by a coverage factor k which for a t-distribution, providing
a level of confidence of approximately 95 % .
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Metrological Center
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Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )

Manufacturer : KOLDTECH

Model . KM 320 REVIEW BY ...
APPROVED BY K‘L“ 'A'l_

Serial No. : TBN-1012061/05
NEXT CAL. DATE

Customer Code : BKK_ENO0167

ID No. 1 T2463A3

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250
Customer Location : Environmental Laboratory

Date of Receipt 27 June 2022

Calibrated By Sujjar Naknakred ( Site Calibration Manager )
Approved By % M / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue _bhutme

The inties are for a confid probability of approximately 95%,
This Certificate Is Issued in with the itions of ion granted by the Thai Laboratory Accreditation
Scheme which has assessed the measuremant capability of the y and its o ized national

standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64

@|S cG Metrological Center

SCI ECO Services Company Limited
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Certificate No. T221644 Page2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 30 June -1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222,9-226.5 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90

2. Reference Standard Instrument
Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TNI61-TN170 T210009 30 July 2022
TC TYPET TNI71-TN180 T210009 30 July 2022
DATA LOGGER ~ 34970A Ti49 T210009 30 July 2022

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Mectrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
. Condition of calibrated item ; good
Equipment Description :
Time Constant 3 Hour - Minute Au__ 3 Cc
Fresh Air Damper [_]Open DMm ] Medium D Max
DCioﬁe
[X]Not Available

w

&

o

v

. Adjustment :
() without adjustment ( X ) after adjustment

Approved By;’j’“’éﬁ—
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. gﬁjﬁ;‘g"";gﬁ
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Certificate No. T221644 Page 3 of 4

Calibration Report
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C=Centre, F=CentreofFace, A=Comer, E=CentreofEdge

1C = TNI61 1IF = TNI71
2A = TNI62 12F = TNI72
3A = TNIE3 134 = TNIT3
4F = TNI164 144 = TNIT4
SA = TNI65 15F = TNI175
6A = TN166 16E = TN176
TF = TNI167
8F = TNI68
9A = TNI169
10A = TN170

Approved By.

FM-L15 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. o A
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Certificate No. T221644 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position (C )

Calibration Peint TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169| TN170

3 271 | 282 | 275 | 289 | 295 | 368 | 3.02 | 296 | 303 | 285

TNI71| TN17Z [ TN173 | TN174 [ TN175 | TN176

297 3.02 2.89 3.04 297 n

Chamber ( Cold Room ) ‘Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (C) Stahility @e) Uniformity ‘e Uncertainty «'c)
Min , Max Average Factor k
30 29,40 2 299 1.05 130 1.66 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the sbove calibrated item,

The result of test was found accurate as shown on date and place of test only,

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverege factor & which for a t-distribution, providing
o level of confidence of spproximately 95 %

Approved By. M

FM-L15 117/15-05-63

Sartorius (Thailand) Co., Ltd. * S/\?
¥#4 Raima @ Road, Huirphwzng, Humykwang, Banghak 10310 5
" hwang. Huaowang, Bangho o :

Tel 466 264 B361-6 . e-maik: service thailand @sartous om o

of Callbratm

Model Number . M5U2245-000-DA Certificate No = 21BC]

Description Analytical Balance Issued Date Monday, September 06, 2021
Serial Number 27405555 # BKK_EN0O00O3 Reference Mo, : 502052

Manufacturer . Sartorius Page No 1072

Customer Name - ALS Laboratory Group (Thailand)Co, Ltd
104 Phatthanakarn 40.Phatthanakarn Rd, Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250,

Calibrated Place . Lab Room

Calibrated By Mr.Chonchai Inthana Calibration

Calibration Date :  Friday, September 03, 2021 Procedure No. - This calibration was conducted by
Using in-house calibration procedure number (Wi-003)
Based on UKAS LAB 14

Metrological data : Ambients Conditions

Capacity : 220 g Readability 0.0001 i} Temperature 23.5°C * 50
Humidity 58.1 % RH + 100%RH

Reasons for calibration Pressure _ ] _

=
[ Mew Installation [ Service ; Repaired Re-catizratizn] Marniaience Equipment Condition: 7] Gos Opere [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multinlied by the coverage
=2) to provide 4 level of confidence of approximately 95% It is determined in accordance with the Guide to Expressian of Uncertainty in
Measurement (GUM). The calibration certificate documents the traceability 1o National Standards, which realise the unit of measurement
according 1o the International Standard System af Units [S1). Report of Tolerance came form list of Sartorius Metiolagical Specifications.

Traceability:

Medel Number Descriptis Traceability Cetificate No. Due Date
¥C5011-522-00 Sartorius weight set 1mg - 2009 E2,YCS011-522-00 Sartorius 119934 0-X-19398-01-00  10-5ep-2021
MHB-38250 Humidity/BarameterfTemp Lutran MHB-38250 SPCC KSPRZ1116868 31-Aug-2022

This certificate relate and apply this equipment only.
This certificate may nat be repraduced other than in full except with the .

priar written approval of the Verification Operation Division Sartorius C n \

[Thailand) Co., Ltd

TEZr =

15017025-RF-22 26/03/2020 K2 Mr Chonchai InthanafTechnical Managerl

Sartorius (Thailand) Co., Ltd.
129 Rama § Road, Huaykwang, Husykwarg, Bangkok 10310
Teb 466 2647 836716 Fax: 86 2643-0367, e mait service.tha land @ sartoriys.com

Certiifieate

SARTORILS

of Calibration
WMadel Number:  MSU2245-000-DA -~ Certificate No,:  218CI0263
Description : Analytical Balance o Issued Date:  Manday, September 06, 2021
Serial Number : EUSES&_“ BKK ENDOQL Reference No. : ;02D52 B e
Manufacturer:  Sartorius Page No.: 2 of 2 T

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
Readout of |

e sepeatabity i the abisty of a welghing
coustan test

¥ Jovduag ecror is pielded By the difference between the.
Ao within
-":"M o ;:w I‘M.:Hiuﬂmmw onthe | the oud de ’ﬁwfkvmmrmumpbmmﬂznmnﬂ*f
| quantic paxitiaas defire! acrovding to OWAL A28 g
Nominal Value : | 20. i
ominat alzng (Low Loat) [ 20-0000 | 2000001 |Nominal value: 50 g
g | 20._0001 | zo0. nnoa Tolerance 0.0004 q
[Tolerance 2000001
00001 g 200.00C1 Difference
200.0001
Nominal Value : (High Load) 0.0001_
200
Tolerance | z00. 0001— 3 3
aooor g 00 [200.0000 ®
= ) 20.0000 200.0001 2 2
Standard Deviation 0.00005  0.00005
Linearity

The livearity, atso calied Feavity ervor. Destiies the deviation of the characieristic corve of & weighing instrument fram the dincar shope.
Tolerance 0.0002 ]

Nummal\mu: I Conventional Mass Value ‘ Displayed Value Devl‘aliun I

_ @ __li_— NC

Uneertainty

0.00013
fmn—{
0 00014
0018 l
0.0002'9_

L w0

15017025-RF-22 26/03/2020 R2

End of Report.




PENTA CALIBRATION CO., LTD.

66/124 Tha Connect 33 Village Kanchanaphisek Road

P E N T A Dokmal Prawet Bangkok 10250

CALIBRATION Tel: +65 (0) 2060-8773
www.pentacal.com

Certificate of Calibration

to Certificate of Calil PTCIO7I22071
Certificate No.: PTCIO7/22071 Page: 10l 2
Equipment; Digita) Balance Condilion: Normal Lt
Manufacturer. Sartonus Serial No: 26207042
Model MSE224-100-DU 1D No: BKK_ENO0O2
Type of Balance: Single interval
Customer: ALS Laboratory Group (Thailand) Co..Ltd.

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

Environment Condition:  Temperature 215°C + 07°C
Humidity 618 %RH  + 47 %RH
Air density 119 Kgim' i
. , y5lez 2
Calibration Place: ALS Laboratory Group (Thailand) Co.,Lid NEXT CAL. DATE J‘ 5
104 Phatthanakarn 40 Phatthanakarn Rd., R

khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,

The Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Traceabllity: This certificate is traceable to the S| Units through Thai Calibration Service Co id
. NSC-ONSC Accreditation No . Calibration 0189
Date Received: February 25, 2027
Calibration Date: February 25, 2022
Issued Dale: March 01, 2022
Calibration By: Mr Rungroje Metakul
rrm
e Approved By e

( Mr. Keattisak Kerdto )
Reviewed by Laboratory Menager

{ Mr Kriangsak Kalasn )

This Cer e i isued e units of smeasar el oGcor g 19 1 [oernatonal Sy dem of Unds (51 1 oo g natssty of
measurement 10 interntiana’ of AATONAT SANGAI 0f DING! fecDpAIAS NANENAI HANGYM IWDOrATGNAs
The s sul eitnt unceLainty staled 15 e @xpANCG Uncariainly which 5 obtainad om the stangard uncantainty muhiched by

peckanc e with the Cuide o

the coveruge tnctor (k21 1o grovide o level of confaence ol apposematoly D55, 1 is detormed i o

Exprossion of Uncertanty n Maasurement (GUM) The ffect a1 the resulls elate oy 1o the items cattyated

This calirntion cartficarn shal not ba repodurad axcant in fud orly. wihout writon aperoval iam penia cakxation co 1

I EMC D4 € § Fob 200

PENTA CALIBRATION CO., LTD.

EB/124 The Connect 33 Village Kanchanaphisek Road

l E " T A Dakmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2089-9773

www pontacal com

Represent to Certificate of Calibration ,PTC/07/22071

Certificate No.:  PTC/07/22071 Page: 20l 2
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccantric Error: Weighl to be 1/3,1/2 or of Maximum capacity

Eccentricity test 100 (g)
Position (g)
i I [« [ s
0.0000 i 0.0002 | -0.0007 | 0.0001 i -0.0001
Maximum deviation 0.0002

Repeatability Test : Weight to be 172 < L, < Maximum capacity

Determination of the standard deviabion of weighing batance , Readability 00001 (g

| Neminal test value (g} [ Standard Deviation |
| 200 | 000005 j
Error of indication : from nominal value , Readability Q0001 (@
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(g) {g) (@) (9) @
[} 0.00000 00000 0.0000 0.00016 262
01 0.10000 01060 00000 000017 2-2()
0s 0.50000 0.5000 0.0000 0.00016 228
1 1.00001 10000 0.0000 0.00016 2.28
2 200001 20000 00000 000016 228
] 500001 50000 0.0000 000016 228
10 10.00002 10.0000 0.0000 0.00016 228
20 20 00002 200000 0.0000 000016 223
50 50 00001 50.0000 0.0000 0.00017 215
100 100 00002 99.9999 0.0001 0.00020 206
120 120.00004 120.0000 ooooo | ooooa 208
150 150 00003 1500000 00000 000026 200
200 200.00003 159 9999 0.0001 0.00030 200
Note. Weight of adjust g g

The End of Certificate

TP IS 03 3 b 7

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: FQUIPMENT CALIBRATION ANDTESTIN
34 PATTANAKARN ROAD SOI 1E SUANLUANG SUANLUANG BANGROK 1020

N3C-TISI-TI817028

TEL 0271T.3060:27 FAX 027195384 CALIBRATION Dt

RVICES

Cert. No.: 21TM2188
Page.: 10f 3

Certificate of Calibration

Equipment : Hot Air Oven e

REVIEWBY ... !Uk?_ "
Manufacturer : Memmert

AFPROVED BY Jr/-vlm P‘l‘lww-
Model : UFE 500 ! ,‘

§ hEXT CAL, DATE 011081 XY

Serial No. : G511.1574 ¥
1D No. : BKK_EN00Q7
Submitted by : ALS Laboratory Group (Thailand) Co.Ltd

104 Phatthanakan 40, Phalthanakan Rd..
Khwaeng Phalthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Oven Room

Received Order : 1 December 2021
Calibration Date : 1 December 2021

Ambient Temperature : {26110)°C

Relative Humidity : (50£30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : M &

Approved Signatory

() Pomthippa Tameyakul
( ¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 7 December 2021

The Uncertainties are for a confid y of app 954

duscesd it o Tl € swept Wi the g w

This ew

3 Kauipent Calieaton and Testin

A 0032815

f@\
Equipment : Hot Air Oven Cert. No.: 21TM2189
Condition As-Received :  Used ltem Page.: 20f 3
Reference : 2112-00020C-1
Procedure Used :-

Calibration ware conducled using 1 CP-0T02 to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was basad on [TS-80.
Condition of this result of calibration
1. Reference slandard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM4n 06 Mar 2022
2. This cerlificale is valid only o the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unil.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperalure Source

Fresh air setting : Close Environment during calibration
m Beginning | Finished
e . Temp. (°C ) 25 25
REL.Humid. ( % ) 51 53
L o AC Supply { Volt ) 221 222
g Aret)
H 3 iz s Ref. 5td. 1D No.: @
— / Calibration Point
T e
m"mw “ Position:| (104)°C AR
a *c
1 19-14RTD-01 19-14TC-01
2 | 19-14RTD-02 | 18-147C-02
3 | 18-14RTD-03 | 18-14TC-03
Probe Installation Details : Dimension of Chamber : " 19-14RTD-04 | 19-14TC-04
az 50 om D= i L 5 | 19-14RTD-05 | 18-147C-05
b= 50 em W= 056 m 6 19-14RTD-06 | 19-14TC-06
c= 50 em He 048 7 | 21-14RTD-07 | 19-147C-07
CARRCELE.  gan m 8 | 19-14RTD-08 | 19-14TC-08
9 (ref) | 19-14RTD-09 | 19-14TC-09

Ml -

a 1085618




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

Condition As-Received : Used ltem Page.. 3 0of 3

Reference : 2112-00020C-1

Result of Calibration :- (") Without Adjustiment

Function of UUC" : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuecr Temperature Temperature Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (c) (€) (2°C) (c) (c) (£°C) k
104.0 104.0 104.0 0.059 0.52 0.59 045 2
121.0 121.0 121.0 0.11 0.75 1.2 11 2
175.0 175.0 175.0 0.13 0.90 1.6 11 2
180.0 180.0 180.0 0.13 0.93 1.6 11 2

Calibration Measured Temperature { °C )
Point Position
('c) 1 2 3 4 5 6 7 [ 9 (ref.)
104.0 104.265 | 104.220 | 104.080 | 103.922 | 104.390 | 104.304 | 104.284 | 103.994 | 103.909
121.0 120.838 | 120.519 | 120.661 | 120,524 | 121.162 | 120.855 | 120.703 | 120.126 | 120.726
175.0 175.021 | 174.603 | 174.848 | 174.652 | 175.830 | 175.321 | 175411 | 174.440 | 175.222
180.0 179.792 | 179.374 | 179.575 | 179.376 | 180.643 | 180.081 | 180.174 | 179.217 | 180.014

Average® : The average of 30 values in each posilion.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum differance of measured temperatures at any sensors and the measured
temperalure at the reference location which are observed at the same lime or al as close an abservalion time as
possible to determine the ire pattern or he within the chamber under steady-stale conditions,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout abservation.
Uuc* ;. Unit Under Calibration

Note : The reporled uncertainty of measurement was included stability and excluded uniformity .

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

Y.

a 1085617

Metrological Center
SCI ECO Services Company Limited

@‘ SCG 33/2 Moo 3, T.Banpa, A Kaengkhoi, Sarabun 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax @ +66 3627 3100
Bangkok Tel : +668 9205 6851 , +669 8247 2360

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No, T22013% Page 1 of 3

Certificate of Calibration

Equipment : Liquid Bath ( Water )

Manufacturer : MEMMERT

Model : WNB29 REVIEW BY /' L
Serial No. : L611.0135 APPROVED BY LL-«/AL—
Customer Code  : BKK_EN0143 NEXT CAL. DATE 3_[;.’35

ID No. 1 T6455A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : ORGANIC PREPARATION LAB

Date of Receipt 26 January 2022
Calibrated By 1 Wn:clmrpon Sangtong (Technician )
Approved By 3 £ / Sujjar Naknakred (Site Calibration Munager)

Date of Issue H M

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

This Certificate is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 [17:01-02-64

Metrological Center
SC| ECO Services Company Limited

@ISCG

33/2 Moc 3. T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Certilicate No. T220139 Page 2 of 3

Calibration Report

Equipment : Liguid Bath { Water )
Date of Calibration : 31 January 2022
Environment : Temperatre : 22.4-239 "C

Line Voltage : 221.4-2254 V

Relative Humidit 55-65 %RI

Co :

| This equipment was calibrated by nsert live resistance thermometer detectors o its water bath | the other one
thermocouple type T use for ambient temperature measurement  The calibration was done in sceording

10 WI-T36 { hased on ASTM ET15-80{ Reappraved 2001 J)

Al data show below were final values and the ininal data from customer request . The temperature seale used

was based on 175 - 90,

2. Reference Standard [nstrument :
Instrument Madel Instrument No Centifieate No Due Dy
RTD 100 OHM M34{CHI-CHS) T20115 2 February 2022
DATA LOGGER  34970A 47 T210115 2 February 2022
3. This cernficate is traceable to |
Matianal Bstitate of Metology  Thialind ) thiough Metrological Center { NSC-TISITIS 17028 CALIBRATION 624,
4. Condinon of calibrated item © good
Equipment Description
Time Constant | Mowr ___ - Mwmwe A__60_ °C
5. Adjustment

X ) without adjustment ( } after adjustment

Approved nyﬁ_l____;

FMLIS 117/15-05-63

Metrological Center
SCI ECO Services Company Limited

§SCG

332 Moo 3, T.Banpa, A Kaengkhoi, Sarabuni 18110, Thailland

Certificate No. T220139 Page 3 of 3

Calibration Report

Side View Top Viow STD4 = cits
STD =i
- ‘_/_mnm‘\ i Geomelnic Centor ‘lﬂuh}rm posrit)
.l'

H D |~ Immersionine depth = —1__cm } 3 4

bt s R i {D=Madium lovel) w
l l- 5 STD2 )

L » UUC 's floar
® |~ 95 = Positian of Warking standards

=D Medium level : 8 o
- UUC 's medium : -~ Wates
- Working standards are located ot 2.5 em. away from each coner and walls

Working space dimension - 62 % 41 X_ 14 (WaLxl)

Measurement Results:

Average Standard Reading at each position (' )
Calibration Point CH-1 CH-2 CH-3 -4 CH-5
60 5995 60.04 o012 4001 59.69
5 85,17 4459 8534 84.78 £4.93
95 03 46 9314 9351 93,05 9328
Liguid Bath { Water ) Temperature Distribution
B Reading ('C ) Stability Uniformity Uncertainty Covernge
Setting (€ ) . o o
Min, Max | Average *+C) (+C) @®e) Factor &
610 009,61 610 .10 019 0.25 200
0.0 $59.801 K60 012 [ED) 032 206
950 YR, Y51 94.9 0.14 LKl 3% I

* The quoted uncertainty exclude "unifos
The calibration result apply only the above calibrated item.

“The resull of test was found uceurate us shown on dute and pluce of test only.
The reported expanded uncertainty s based on & standard uneerainty multiplied by
alevel of confidence of approximately 55 % .

verage factor & which fur a t-distribution, providing

=

Approved By,

FM-LIS 117150563




HACH COMPANY
/G 4B Sclex (Thalland] Limited, Bultding D Room No. D3 1, 3rd Floar, No. 735/4, Srinakarin Road, Pattanakarn, Suaniuang, Bangkok
|Phone +6602] 026-3529 Ext, 0| Fax +66{02) 026-3572| www.sea hach com|

LABX 2102202

Test Report
Customers ALS Laboratery Group (Thailand) Ca. Lid
Equipment . Chlrine Meter WManufacturer HACH
Coniroller Madel . Pocket )i CI2 Senscr Modal e
Controller Serial No. Sensor Seal No. - BKA_LGOOB
Date of 1eat 200082021 Padod 1 Year
Envitonmant temperatua - 250 *C Humicity 600 %RH
Resuits
Tom Cracacteristc Batorn Farar
1| Vel imspect B pase | ®
2 Powar Supaly (45 - 65 VD) 60 VD&
3| Dissiey Check E pes O rm | &
T | Reytoard Check H ress O fm | @
5 | Function System Program B rass | H
Waning and Erra Checked
tom Evant Boiors Ater
& | Enoim = Nor
O apgmar O Agpear
Chack with Standacd
rom Charactorisic Bolore Ater Romari
DPO-CHLORINE-LR
i | Bk (000 moll 000 mg 000 mgn
& SwAkTCIANG 1 ( 022 & 003 Mot} CE ! 020 gt
9 | SunsmCzho 2 (08 : 010 mot) 08 mgl [T
10| SwnowaCaNo 3 ( 158 & 014 ngt) 151wy 15 ot
o i e ey (R
1| ek (oo o) 00 mp 00 mot
12| SuwacaNe 1 (22 1 02 mgll w2 mpl Z2 g
1 Standed CIZNo 2 [ 38 4 03 mgl) 40 mall EY) mgt
14 | SunwaCzNod (68 1+ 06 gl o mpl 66 gt

REVIEW BY

}AFPRDVED BY %j/
|
1

WEXT CAL DATE leql‘d& y

HACH COMPANY
/0 AB Sciex (Thalland] Limited, Building 0 Room No. D3 11, 3rd Floor , No. 735/4, Srinakarin Road, Fattanakarn, Suaniuang, Bangkok
|Phone +66 {02) 0263529 Ext. O | Fax +6602) D26-3572| wwaw.sea.hach com|

LABX 2102202

Summary of checkad

Bl The inssument can wadk nommally aod sficenty. (ifnsilsdamunzahonldinfussdliniaom)

O Thei but s requing to insilnds usisnnhpinen

O 1w ool woek it's requideg 1o repaic, (iaTmadteSaliinunaviin] fkess)
Bamak
Staodtact Equiscnand Usedt

Equpment Equipment | D.
‘Standard Chiofine DPO-CHLORINE-LR Lot No. A1D3 Exp date Feb-23
‘Standard Chioring DPD-CHLORINE-HR Lottio.  Al019 Exp dawe Jan-23
Diital Aty M SN 23000587 Due date  Avg22
Therme hygrometer SN 41413045 Dun dase Aug22
Test By WILRILAR S Approved by = )?;5

( Miss Wilailak Sawangpun) {Mr. Suanun Sanyangkool }

Service Engincer Position

Assistant Service Divislon Manager

BRE .LGOME

HACH COMPANY
€/0 AB Sclex (Thailand) Limited, Bullding D Room Ha. D3 11, 3rd Floor , No, 735/4, Stinakarin Road, Pattanakarn, Suaniuang, Banghok
|Phone +66 (02) 0263529 Ext 0| Fax +66I02) 026-3577 | www teahach com

LABX 2202138
Test Report

Customers ALS LABORATORY GROUP (THAILAND) €O LTD
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SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphorn.com hitp//wwwisithiphorn.com CACMRATION ti.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

Cert. No. : ACC22012
Pages : 1of3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial N 34178117

1D No.: BKK_F504630
Condition As Found : GOOD

Customer :

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : * ’
Ambient Temperature : {230 £3) " i
Pressure : {1013 £3) kPa o iy ﬂ‘ 1
Relative Humidity : (500 £20 ) % l

JNEXT GAL.DATE 2elaf 13 |
Received Date : 22 APRIL 2022 iy ——

Calibration Date :

Date of Issue ;

26 APRIL 2022
29 APRIL 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : .—f /@Z
{ Thanakul Petchurai )
“This cenifi is issued in ¢ with the of ISO/AEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-(4-0:-020664

FRHOLLELES CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACC22012
JobNo. : VC65AC0055
Pages : 2013
Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measuted using the reference
microphone.

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 3361A MY53220104  EEL.BP. (4/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273 09-Feb-23
Programmable Attenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23

2, This result of ealibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i jonal system of unit maintained at

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TS12-4-04-020664

AL

SITHIPORN,

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACC22012
Job No. : VCG5ACO055
Pages : 3of3

Result of ealibration :

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND mc-ﬁs:-ns 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:calc ithi) com http//wwwisithipharncom

Cert. No. : ACL22168
Pages : 10f8

Calibration Certificate

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 94.13 0.13 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001,7 0.2 0.1 1.0

3. Total distortion

[ Measuredvalue (%) | Uncertainiy (%) | Tolerance limit (%) |
[ 1.7 [ 0.10 [ 30

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-T812-04-04-020664

e

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NI-24
Serial N 00658243 /157783 / 48098
1D No.: BKK_FS0100
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : = e T ey
Ambient Temperature : (230 £3) G N BY mm"""‘"rfp
Pressure : (1013 £3) kPa \@
Relative Humidity : (500 =20 ) % ROVED BY 3 e o4

06 JULY 2022 NEATOAL
11-18 JULY 2022
19 JULY 2022

Reeeived Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakom Pisutpaisan

7 B

( Thanakul Petchurai

Approved by ;

This certificate is issued in sccordance with the requirements of ISOAEC 17025 standard, may not be reproduced

othe:

han in full, except with the prior written approval of the head of Calibration Laboratory.

QF=TS12-04-04-0206604




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
GragkiRiE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure ;

Calibration Method :

CP-AC-01

Cert. No. : ACL22168
Job No. : VC65AC0069
Pages : 2of8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests resulis of each items were made by observation of each Instruments display and also with SLMs display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attepuator
Condenser Microphone
Measuring Amplifier

Maodel Serial No.
332104 MY48017076
335118 MY52302742
33461A MY53220104
3U61A MY53220076
3461A MY60024273
MAT-1070 62100114
4180 2977900
NA-42KAl 34560495

Cert. No, Dug Date
EF-0007-22 D4-Feb-23
EF-0008-22 04-Feb-23

EEL.BP. 04/0265  09-Feb-23
EEL.BP. 03/0265  09-Feb-21
:EL.BP, 05/0265  09-Feb-23
EF-0009-22 07-Feb-23
AA-1013-22 24-Feb-23
AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This centificate is traceable 1o the international system of unit maintained at ;

3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020604

7 2hr

SITHIPORN

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

v of Measurement Result :

Cert. No. : ACL22168
Job No. : VC65AC0069
Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
(4B) measurement (dB)
1. Absolute sensitivity v : 02 NA
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
$000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kilz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6., Long - term stability v B 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Peak C sound level ¥ - 0.2 035
11. Overload indication v 02 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-D20664

7 EH

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTI.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22168

SITHIPORN,
@l

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22168

Job No. : VO65AC0069
Pages @ dof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dn) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.7

2.2 The micraphone of the sound level meter was replaced by electrical signal inpiit device.

Frequency Measured value
Weighting (dB)
A - weight 131
C - weight 19,1
Flat 25.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Trequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-wei A-wei
= welk, ol Limits
125 0.2 0.2 0.3 1.5
1000 0.0 -0.1 0.0 +1.0
E000 1.4 .14 -1.4 5.0

QF-TS12-04-04-0206604

Jab No. : VO6SACO069
Pages : 50f8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHe.,
Frequency Deviation from various frequ y response curve (dB)
(Hz) . £ Acceptance
Flat C-weight A-weight o
63 0.0 0.1 0.1 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 42,0
4000 0.0 0.0 0.0 43.0
8000 0.0 0.0 0.0 +35.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dny (dB)
A - weight 94,0 0.0 -
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 401
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | S1.M Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dR) (dB) (dB) (dn)
A - weight 94.0 94.0 0.0 +0.3

S12-04-04-020664.

= G




SITHIPORN), SITHIPORN ASSOCIATES CO,LTD.
SRR AN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22168
Job No. 1 VC65AC0069
Pages @ 6of8

7. Level linearity on the reference level range

Anticipated | Measured Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 132.9 0.1 + 1.1
132.0 131.9 0.1 +1.1
131.0 130.9 0.1 + 1.1
129.0 1289 -0.1 £1.1
124.0 124.0 0.0 x1.1
119.0 119.0 0.0 +1.]
114.0 114.0 0.0 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 & 1.1
89.0 89.0 0.0 151
84.0 84.0 0.0 +1.]
79.0 79.0 0.0 11
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 £ 351
64.0 4.0 0.0 1.1
59.0 59.0 0.0 1.1
4.0 54.0 0.0 1.1
49.0 49.0 0.0 =11
4.0 44.0 0.0 1.1
39.0 30.0 0.0 + 1.1
340 34.0 0.0 +1.1
300 30.1 0.1 = 1.1
29.0 29.1 0.1 +1.1
280 280 0.0 1.1
270 27.1 0.1 + 1.1
26.0 262 0.2 =1.1
250 25.2 0.2 +1.1

QF-TS12-04-04-020664

- LLA .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
itk CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22168
Job No. : VC65AC0069
Pages : Tof8

8. Level linearity including the level range control

Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Aulo 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108,0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 8O0 134.0 134.0 0.0 £1,0
2 8 108.0 108.0 0.0 1,5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.53°5.D
SEL 2 8 108.0 108.0 0.0 1.05-2.5
200 800 128.0 128.0 0.0 1.0

10, Peak C sound level

‘Number of cycle Anticipated Measured Deviated Acceptance
in Value Yalue, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dp }
Continuous 133.0 133.0 0.0 =
One 136.4 135.6 -0.8 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (ds) (dB)
Continuous 133.0 133.0 0.0 -
Posilive half cycle 1354 135.1 -0.3 2.0
Negative half cycle 1354 135.1 0.3 2.0

QF-T812-04-04-020664

o Bl

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
I CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22168
Job No. : VCG5AC0069
Pages : Bofg

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negalive Value Limits
one-half cycle | one-half cycle (dB) (dB )
§0.5 89.6 0.1 1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplicd by coverage facter k =2

or any value following caleulation.providing a lavel of confidence of npproximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020604

Z B

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern R Bangbumru, Bangplud Bangkok 10700 THAILAND profn iy
Tel0-2435-8800 Fax.0-2433-1679 e-mall:cal-ce ithiphorn.com http.// 5l L.Com CAI-II!A‘T:N‘;:::
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Cert. No. : ACL22043
Pages  : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model @ NL-42/ Mierophone UC-52 / Preamplifier N13-24

Serial No,: 00873053 / 171587 / 73329

1D No.: BKK_FS$0930

Condition As Found : GOon

Customer : ALS LABORATORY GROUP (THAILAND) CO., [.TD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND

Location : -

Ambient Temperature : (230 £3) be
Pressure : (03.43) kPa
Relative Humidity : €500 £20 ) %

|

. | NEXT CAL DATE 12 F',' /29
Received Date @ 05 JANUARY 2022 RS R —
Calibration Date ; 12-14 JANUARY 2022

Date of Issue : 17 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : y, m

(T

anakul Petchurai

This certificate 15 issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

wther than in full, except with the prior writlen approval of the head of Calibration Laboratory.

QF-T812-02-D4-020664




S‘IT_H IPORN; SITHIPORN ASSOCIATES CO.,LTD.
ST CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22043
Joh No. : VC6SACO041
Pages t 2of8

Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Tevel meter (SLM).

The SLM had tests to Acoustical and Plectrical signal tests of frequency weighting with Anechaic chamber and Reference
Standard Instruments. :

For tests results of each items were made by chservation of each Instruments display and also with SLis display.

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

Instrument Model Serial No,

Waveform Gencrator 332104 MY48017076

Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104

Digital Multimeter 33461 MY$3220076

Digital Multimeter 344614 MY60024273 ;

Programmable Attenuator MAT-1070 62100114 1500-(}7‘7‘}15 ~ 08-Mar-22
Condenser Microphone 4180 2977900 AA-J00B-21  0S-Feb-22
Measuring Amplifier NA-12KAl 34560495 AAZ0032]  16-Feh-22

This result of

libration was found accurate as shown on date and place of calibration for this eﬂihnndhma only
. This certificate is traceable o the international system of unit maintained at

wors

3.1 National Institute of Metrology (Thailund).
3.2 Thailand Instinne of Scientific and Technological Research (TISTR),

QF TS 12041020664

ke

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
BB CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl. No. : ACL22043
Job No. : VCGSAC0041
Pages : 3of8
Summary of Measurement Result ;
U inty permitted
Parameter Pass | Fall : uncertainty of
e : m’ &3 ‘measurement (dB)
1. Absolute sensitivity Vo N/A
2. Sell-geacrated noise v - WA
3. Acoustical signal tests of frequency weightings £
125 Hz v - 06
1000 1z ¥ - 0.6
8000 Hz v . 07
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v - 0.3 0.6
For > 4 kHz 10 10 kHz v - 03 R
For > 10 kHz 10 20 kHz - - - 14
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability ¥ 0.1 0.0
7. Level linearity on the reference level ranpe v 02 0.3
. Level linearity including the level range control Y 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak € sound level v 02 § 035
11. Overload indication v - [ 0.25
12. High level stability R 0. 0l

QF-TS12-04-04-020664

3

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certiflicate

Cert. No. : ACL22043
Jab No. @ VCGSAC0041
Pages 4of B
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (48) (B}
93.9 (93.96) 931.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Irequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.4
Flat 24.7

3. Acoustical signal tests of frequency weightings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting responsc curve (dB)
(Hz) Flat Coweight Aweight Acceplance
Limits
125 0.2 0.2 0.2 % 1.5
1000 0.0 0.0 0.0 *1.0
RO00 0.3 -0.3 -0.2 +5.0

QF= 181240404 40204604

S

SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting

network response with relative to 1 kHz,

Cert. No. : ACL22043
Job No. : VC65ACH4]
Pages i Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - 7 Aeceplance
Flat C-weight A-'wtilh Ciniiis
63 0.0 0.1 0.0 )
125 0.0 0.0 0.0
250 0.0 0.0 0.0
500 0.0 0.0 0.
1000 0.0 0.0 0.0
2000 0.0 0.0 0.0
4000 0.0 0.0 0.0
8000 0.0 0.1 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured | Deviated | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 00 02
Flat 94.0 0.0 £02
5.2 Tame weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dn) 1dB ) (4B}
Fast 94.0 0.0
Slow 4.0 0.0 + 0.1
Leg 9400 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dn)
A - weight 94.0 94.0 0.0 =03

QF-TS12-04-04-020664

A




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESDCIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22043
Job No. : VC65AC0041
Pages @ 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dB ) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0] =11
135.0 135.0 0.0 £ 1.1
124.0 134.0 0.0 =11
133.0 133.0 0.0 +1.1
1320 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 £ 1.1
124.0 124.0 0.0 &1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 +1.]
104.0 104.0 LK) +1.]
99.0 99.0 (.0 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 =1.]
£4.0 84.1 0.1 +1,]
79.0 9.0 0.0 aslil
74.0 T4.1 0.1 =11
69.0 69.1 0.1 *1.1
64.0 64.0 0.0 * 1]
59.0 59.1 0.1 =1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 41,1
44.0 44.0 0.0 & 1.1
39.0 39.0 0.0 1 1.1
34.0 4.0 0.0 + 1.1
30.0 30.0 0.0 % |.]
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 1.1
27.0 27.0 0.0 + 1.1
26.0 25.9 -0.1 1.1
25.0 25.0 0.0 £1,1
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8. Level linearity including the level range control

Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 93.9 .1 £1.1
9, Tone burst response 3
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value: Limits
Weighting (ms) (dB) (dB) LdB) (dB)
025 | 108.0 107.9 01| =80
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
2 ] 108.0 108.0 0.0 1.5:25.0
Slow
200 800 127.6 127.6 0.0 310
0.25 1 99.0 98.9 -0.1 153-5.0
SEL 2 8 108.0 108.0 0.0 10425
200 800 1280 128.0 0.0 1.0
10, Peak C sound level
Number of eycle Anticipated Measured Devited Acceptimce
in Value Value, Lepeak Value Limits
test signal (dB) (dB) {dB ) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 1363 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
m Value Value Value Limits
test signal (di3) (di ) (dB ) (dB )
Continuous 133.0 133.0 a0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative balf eyele 135.4 135.2 -0.2 +2.0

QF-TS12:04-0-020664 /m
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11. Overload indication

Measured value (dB ) Devanted Aceeptance
Positive Negative Value Limits
one-hall eyele | one-half cycle (dB) (dB)
89.6 §9.6 0.0 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency atinitial at final Value Limits
Weighting 1di3) (d ) (dB) (di)
A - weight 137.0 137.0 0.0 <03

The reported uncertainty is based on a standard uncertainty muluplied by coverage factor k = 2

or any value following caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate PSRN ot L2 5

QF-TSIZ-04-04 020664

Al

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

R
-
451-451/1 Sirinthern Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-malkcalc ithi .com hitp/fwwwsithiphorncom €

Cert. No, : ACL21138
Pages @ lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial 00672789 / 170666 / 73129

1D No.: BKK_F80929

Condition As Found : GOOD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Location : #
Ambient Temperature : (230 43) e
Pressure : (1013 £3 ) kPa

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

( 50.0 £20) Y

21 OCTOBER 2021
28-29 OCTOBER 2021
01 NOVEMBER 2021

Calibrated by : ‘Nathakorn Pisutpuisan

Approved by : ;‘ ML ,

( Thanakul Petchurai )

This certificate is issucd in accordance with the requirements of ISOMEC 17025 standard, may not be reproduced

other than in full, excepl with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIP )R N, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21138
Job Na. : VC6SACO008
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and alsa with SLM's display.

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

Instrument Maodel Serial No, Cert. No. Due Date
Waveform Generator 33210 MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 33511B MY352302742 EF-0011-21 10-Feb-22
Digital Multimeter 33a61A MY53220104 EELBP. 050264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP.03/0264 08-Fcb-22
Digital Multimeter 8R46A 1997025 P.06/0264 05-Feb-22
Programmable Allenuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-4ZKAl 34560495 AA3003-21 16-Feb-22

2. This result of calibration was found accurnte as shown on date and place of calibration for this calibrated item only.
3, This centificate is traceable to the imernational system of unit maintained at :

3.1 National Institute of Metrology ( Thailand).

3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

QF-TS12-04-04-020664
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Summary of Measurement Result
Uncertainty Maximum-permitted
Parameter Pass | Fall uncertainty of
0L measurement (dB)
1. Absolute sensitivity 4 . 02 NA
2. Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency
125 Hr v - 03 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kilz v - 0.3 0.6
For >4 kilz to 10 kHz v 5 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at ] kHz v 02 02
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 03
9. Tone burst response v - 02 0.3
10. Peak € sound level v - 02 0.35
1. Overload ind v : 02 0.25
12. High level stability v = 0.1 0.1

QF-TS12-04-04-020664
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Result of calibration ;
1. Absolute sensitivity ‘
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 00 | 203
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
154 i

. |
2.2 The microphone of the sound level meter was replaced by elecirical signal inpnt'devic:.
[}

Frequency Measured value !
Weighting (4B) !
A - weight 11.6 '
C - weight 17.8 i
Flat 23.7
3. Acoustical signal tests of freq| ighting:
Meler free-ficld acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz
) Flat C-weight A-weight Acc?plllnce
i Limits
125 0.2 0.1 0.2 +1.5
1000 0.0 0.0 0.0 = 1.0
8000 0.1 0.1 0.1 +5.0

QE-TS12-06-04-020664
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4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.

Frequency Deviation from various frequency weij response curve (dB)
i Flat Coweight || “Acweight sagenince
Limits
63 -0.1 0.1 -0.1 2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 -0.1 *1.5
500 0.0 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 x1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 &
C - weight 94.0 0.0 £02
Flat 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) (dB )
Fast 94.0 0.0 .
Slow 94.0 0.0 +4.]
Leq 94.0 0.0 20

6. Long - term stability

SLM Display | SLM Display [ Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (1dB )
A - weight 94.0 94.0 0.0 + 0.3

QF-TS12-04-04-020664

— 27




SITHIP ORN, SITH

1 Les

IPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Conti

inuation of Calibration Certificate

Cert. No. : ACL21138
Job No. : VC65AC0008

Pages : 60f8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1,1
133.0 132.9 -0.1 + 1.1
132.0 131.9 -0.1 +1.]
131.0 130.9 -0.1 1.1
129.0 129.0 0.0 11
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 1.0
109.0 109.0 0.0 1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 41,1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 x 1.1
79.0 79.0 0.0 =11
74.0 74.0 0.0 1.1
69.0 69.0 0.0 x1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 +1.]
49.0 49.0 0.0 1.1
44.0 44,0 0.0 + 1.1
39.0 390 0.0 &1,
3.0 34.0 0.0 * 1.1
30.0 30.0 0.0 411
29.0 29.0 0.0 + 1.1
28.0 2840 0.0 + 1.1
27.0 27.0 0.0 1.1
26.0 26.0 0.0 + 1.1
250 25.0 0.0 41,1
FTS12-04-04-02016064
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8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Valve Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-50
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 800 134.0 134.0 0.0 1.0
2 g 108 0 108.0 0.0 1.5:-5.0
Slow
200 800 127.6 127.6 0.0 *1.0
0.25 | 99.0 98.9 0.1 1.5;-5.0
SEL 2 & 108.0 108.0 0.0 1.0:-25
200 800 128.0 128.0 0.0 +1.0
10, Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Vahug, Lepeak|  Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 1364 1363 -0.1 +3.0
Number of eycle Anticipated Measured Deviated Acceplance
n Value Value Value Limits
test signal (dB) {dB) (dB) (dB )
Conti 133.0 133.0 0.0
Positive half cycle 1354 135.1 -0.3 42,0
Negative hall eycle 135.4 135.1 0.3 +2.0
404120004
- 25
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11. Overload indication

Cert. No, : ACL21138
Job No.  : VCGSACODOS
Pages : Bol8

Measured value ( dB ) Deviated | Acceptance
P Negative Value Limits
one-half eycle | one-half cycle (dB) (dB )
89.7 89.6 -0.1 +1.5

12. High level stability

SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (i) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertaint

or any value following

QF-TS12-04-04-020664

v is hased an a standard uncertainty multiplicd by coverage factor k =2

caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate -
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ¢ NL.-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 0858519 / 158770/ 58771

11 No.: BKK_FS0109

Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PIHIATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Customer :

Location : =

Ambient Temperature : (230 £3) o |

Pressure : (1013 %3) kPa |

Relative Humidity : (500 £20) [ ‘
!

Received Date :
Calibration Date :
Date of Lssue :

09 DECEMBER 2021
14-15 DECEMBER 2021
16 DECEMBER 2021

Calibrated by : Mathakom Pisutpaisan

7 kot

( Thanakul Petchurai

Approved by :

This centificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 2-4H-M-02064
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Calibration Procedure : CP-AC-01

Calibration Method ¢

This cquipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests fo Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Madel Serial No. Cert, Na, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 335118 MY52302742 10-Feb-22
Digital Multimeter IM6IA MY53220104 10-Feb-22
Digital Multimeter 33461A MYS53220076 08-Feb-22
Digital Multimeter BB46A 1997025 05-Feb-22
Programmable Attenuator MAT-1070 62100114 08-Mar-22
Condenser Microphone 4180 2977900 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 16-Feb-22

3. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.

3, This certificate is traceable to the i ul

1 system of unit

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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Uncertainty Maximum-permitted
Parameter Pass | Fall uncertainty of
{aB)
measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v - 02 NA
3. Acoustical signal tests of freq iehtings
125 1z v 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v 03 07
4. Electrical signal tests of frequency weightings
For 10 Hz to4 kHz v - 03 06
For >4 kHz 10 10 kHz v - 0.3 0.7
For> 10 kiz 1o 20 kHz - = = 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the refercnce level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak € sound level v 02 035
11. Overload indication v « 02 0.25
12. High level stability v - 0.1 0.1

QF-TSI2-04-(4-020064
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Result of calibration ;.

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limnit
(dB) (dB) {dB) (dB)
93.9 (93.96) 931.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dn)
16,3

2.2 The microphone of the sound level meter was replaced by clectrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 13.1
€ - weight 19.6
Flat 25.0

3. Acoustical signal tests of frequency weightings
Meter free-ficld acoustic responsc at a level of 84 dB.

Frequency Deviation from various frequency weighting response curve (dB3)
(Hz) X ! Acceptance
Flat C-weight A-weight e
Limits
125 0.4 0.4 0.5 +1.5
1000 0.0 0.0 0.0 1.0
8000 -1.0 -1l -0.9 5.0

QF-TS12-04-04-020664
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4, Electrical signal tests of frequency welghtings
Weighting network response with relative 1o 1 kHz,

Joh No. : VC6SAC0033
Pages : SofB

Frequency Deviation from various fr ighting response curve (dB)
(Hz) o . 5 Acceplance
Flat C-weight A-weight R
Limiis
63 -0.1 -0.1 0.0 £2.0
125 -0.1 0.0 0.1 +1.5
250 0.0 0.0 -0.] *1.5
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 00 0.0 £2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kliz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated | Acceptance
Freguency Value Value Limits
Weighiing (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
leq 94.0 0.0 0.1
6. Long - term stability
SUM Display | SIM Display | Deviated Accepance
Frequency at initial al final Value 1 imits
Weighting (dB) (dB ) (dB ) (dB)
A - weight 94.0 94.0 0.0 =03

QF-TS1 2-04-04 020664
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7. Level lincarity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 00 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 4 1.1
131.0 131.0 0.0 % 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 *1.]
119.0 119.0 0.0 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 =1,]
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 £ 1.1
84.0 84.1 0.1 +].1
79.0 79.0 0.0 L
74.0 74.1 0.1 +1.1
69.0 69.0 0.0 * 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +].1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 1)
39.0 39.0 0.0 +1.]
4.0 34.0 0.0 % 1.1
30.0 30,0 0.0 1,1
29.0 28.9 -0.1 1.1
28.0 28.0 0.0 + 1.1
270 26.9 -0.1 +1.]
26.0 25.9 0.1 +1,1
25.0 24.9 -0.1 +1.1
QF-TS12-04-04-02060:4
s 2l .
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B. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limils
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cyele Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 £1.0
2 8§ 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 105545
200 800 128.0 128.0 0.0 +1.0

10. Peak C sound level

Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Valug, Lepeak| Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 <
One 1364 136.0 -04 3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB } (dB) (dB ) (dB)
133.0 133.1 0.1 &
1354 135.2 -0.2 +2,0
Negative half eyele 1354 135.3 -0.1 +2.0

QF-TS12-04-04-020664
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11, Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cyele (dB) (dB)
89.5 89.8 0.3 x].5

12. High level stubility

SEM Display | SLM Display Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (di) (dB) (dB) (1 dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is hased on a standard uncertainty muoltiplied by coverage factor k =2

or any value following caleulation.providing a lavel of confidence of approximately 95 %

— End of Callbration Certificate

QF-TS12-03-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00858520/ 158771 / 58772
ID No.: BKK FS0110
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : - Loy |

Ambient Temperature : (230 £3) C |

Pressure : (1013 £3) kPa \:E"{/ k

*FPROVED BY .ok

Relative Humidity : 1500 520 1 v ! (i |
| whelay |

Received Date : 09 DECEMBER 2021 e

Calibration Date : 14-15 DECEMBER 2021

Date of Issue ; 16 DECEMBER 2021

Calibrated by : Nathakom Pisuipaisan

Approved by :
Approved by 7—/@%

( Thanakul Petchurai )

T'his centificate 1s 1ssued in accordance with the requirements of ISOIEC 17025 standard, may not be reproduced

other than in full,

xeept with the prior written approval of the head of Calibration Laboratary.,

QU-TSI 240040 20664




SITHIPORN,

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21169
Job No. : VC65AC0033
Pages : 20fB

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Model Serial No, Cerl. No, Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
‘Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS53220104 EEL.BP.05/0264  10-Feb-22
Digital Multimeter 3M61A MYS53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter BE46A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Atenuator MAT-1070 62100114 1500-0T774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found acenrate as shown on date and place of calibration for this calibrated item only
3, This centificate is traceable to the intemational system of unit maintained at :

3.1 National Institute of Metrology ( Thailand).

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

QF-TS12-04-04-020604

o .

SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.
Sy CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21169
Job No. : VCE5AC0033
Pages : 3of8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter Pass | Fall uncertainty of
ue measurement (dB)
1. Absoluic sensitivity v - 02 NIA
2. Self-gencrated noise v 02 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 03 0.6
8000 11z v - 0.3 07
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 0.3 0.6
For > 4 kHz 10 10 kHz v - 03 07
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 03
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 02 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-0d-04-020664

A

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21169
Job No.  : VCOSACH033
Pages HEXE
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acuoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
16.6

2.2 The microphone of the sound level meter was replaced by electrival signal input device.

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.9
Flat 226

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fi weighting response curve (dB)
(Hz) . Aceeplance
Flat C-weight A-weight i
Limits
125 04 0.4 0.5 +1.5
1000 0.0 0.0 0.0 EA ]
8000 =13 -1.2 -1.2 £5.0

QF-TSI2-04-04-020664

T BA

SITH

IPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

6. Long

Frequency Deviation from various frequency weighting responsc curve (dB)
(Hz) Flat Coweight A Acceplance
Limits
63 -0.1 0.0 0.0 *2.0
125 0.0 0.0 0.0 *1,5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 45.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings a1 1 kHz
Measured Dewviated Acceplance
Frequency Value Value Limits
Weighting 1dn ) (dB ) (dB)
A - weight 94.0 0.0
C = weight 94.0 0.0 *02
Flat 94.0 0.0 02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighling (dB) (dB) (dB)
Fast 94.0 0.0 .
Slow 94.0 0.0 4 0.1
Leg 94.0 0.0 +{.1
= term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dn) (4B}
A - weight 94.0 94.0 0.0 0.3

Weighting network response with relative to 1 kHa.

Cert, No. : ACL21169
Job No. 1 VC65AC0033
Pages : Sof8

QF-TS12-04-04-020664
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51T H | PORN,; SITHIPORN ASSOCIATES CO,LTD.
it CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21169
Job No. : VC6SACD033
Pages @ Gof8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 x1,1
136.0 136.0 0.0 1.1
1350 135.0 0.0 £1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 +1.1
1310 1310 0.0 + 1.1
129.0 129.0 0.0 411
124.0 124.0 0.0 1.1
119.0 119.0 0.0 = 1.1
114.0 114.0 0.0 +1.]
109.0 109.0 0.0 1.l
104.0 104.0 0.0 z1.1
99.0 99.0 0.0 +1.]
94.0 94.0 0.0 =11
89.0 89.0 0.0 1.1
84.0 84.0 0.0 = 1.1
79.0 79.0 0.0 =1.1
74.0 4.0 0.0 =+ 1.1
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 =+ 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 EANI
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 *+ 1.1
34.0 339 -0.1 2 1.]
30.0 29.9 -0.1 1,1
29.0 29.0 0.0 =11
28.0 27.9 -0.1 & 1.1
27.0 26.9 -0.1 =11
26.0 259 -0.1 +1,1
25.0 249 0.1 =11

QF=T812-03-04-020664
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5ITH | P )RN SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL21169
Job No. : VC65AC0033
Pages : Tof8
. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Aulo 94.0 94.0 0.0 *1.1
9, Tone burst response
Time Tone burst icipated | Measured Devigted | Acceptance
duration, Th Cyele Value Value Value Limits
Welghting (ms ) (d) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 =1.0
2 8 108.0 108.0 0.0 1.53-5.0
Slow
200 8OO 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 -0.1 1.5:-50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 R00 128.0 128.0 0.0 +1.0

10, Peak C sound level

Number of cycle Anticipated Measured Deviated Acceplance
in Value  |Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 2
One 1364 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Aceeplance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half eycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIP )RN SITHIPORN ASSOCIATLES CO,LTD.
‘ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACL21169
Job No.  : VC6SACO033
Pages ¢ Sof8

11. Overload indication

Measured value ( dB ) Deviated | Acceptauce
Pasitive Negative Value Limits
one-half cyele | one-half cycle (dB ) (dB)
89.5 §9.5 0.0 £1.5

12, High level stability

SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (di) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation providing a lavel of confidence of approximately 95 %

..... e End of Calibration Certificate —

QF-T812-04-(4-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00858521 / 158765 / 58767

1D No.: BKK Fs0111

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Lacation : = [ e rre
Ambient Temperature : (23043 ) ¢ }REVIE ¢ ; mb‘“ -CP
Pressure (1013 =3 ) kPu i ) ‘
Relative Humidity : (500 220 ) % | #“PROVED BY 4{3{ v

i i

Vieior cripare 14 /12 /22
Received Date : 09 DECEMBER 2021 | HEXT CALDATE “/ - / - |
Calibration Date : 14-15 DECEMBER 2021
Date of Issue : 16 DECEMBER 2021

Calibrated b) Nathakomn Pisutpaisan

Approved by : /%Z
—

(T hnndkul Petchurai

This cerificate is issued in accordance with the requirements of ISO/AEC 17025 standard, may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory,

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
95 h0n e te CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. : ACL21170
Job No. 1 VCG5ACH033
Pages i 2078

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

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

Instrument Mode! Serial No, Cert, No, Lne Date
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY 52302742 Lr-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0264  08-Feb-22
Digital Multimeter BR46A 1997025 ELCL.DP. 06/0264  05-Feb-22
Programmable Atienuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAL 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This cenificate is traceable to the i | system of unit ined at :

3.1 Mational Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS 1204040204

2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pasagisies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21170
Job No. : VC65AC0033
Pages : 3of8

Summary of Measurement Result =
Parameter Pass | Fail uncertainty of
(B measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2, Sclf-gencrated noise v - 02 N/A
3. Acouslical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 11z Y | = 03 06
8000 Hz v - 0.3 07
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz v - 03 0.6

For> 4 kHz to 10 kHz v - 03 0.7

For> 10 klz 10 20 kiiz - 1.0
5. Frequency and time weightings at 1 kllz 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
8. Level linearity including the level range control v 2 0.2 0.3
9. Tone burst response o - 02 0.3
10. Peak C sound level v - 02 035
11. Overload indication i - 02 0.25
12, High level stability v - 0.1 0.1

QF=TS12404-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21170
Job No. @ VC65AC0033
Pages : 4of8

Result of ealibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) {dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 10.8

17.3

231

3. Acoustical signal tests of frequency welghtings

Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) & R " Acceplance
Flat C-weight A-weight
125 0.5 0.5 0.5
1000 0.0 0.0 0.0 + 1.0
ROD0 2.6 -2.5 1.5 5.0

QF-TS1 2-04-04-020664
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
‘ ) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21170
Job No, : VC6SAC0033

Pages : SofB
4. Electricsl signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ; Acceplance
Flat C-weight A-weight Limits
63 0.0 0.0 -0.1 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at I KHz
5.1 Frequency weightings at | kHz
Measured Deviated Aceeptance
Frequency Value Value Limits
Weighling (dB) (dB) LdB)
A - weight 94,0 0.0
C - weight 94.0 0.0 =02
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Valuc Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 401
Loy 94.0 0.0 +0.1
6. Long - term stability
SLM Display [ SLM Display |  Deviated Acceptance
Frequency al initial al final Value Limits
Weighling (dn) (dB) (dB) 1dB)
A - weight 94.0 94.0 0.0 0.3

QF-1812-04-04-020664
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
Lo CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21170
Jab No. ' CHSACD033
Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 Fl
1330 133.0 0.0 1.1
1320 132.0 0.0 £1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 4 1.1
114.0 114.0 0.0 % 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 £ 1.1
£9.0 89.0 0.0 +1.1
B4.0 84.0 0.0 £ 1.1
79.0 79.0 0.0 1
74.0 74.0 0.0 =1.]
69.0 69.0 0.0 =11
64.0 64.0 0.0 1.1
59.0 59.0 0.0 & 11
54.0 53.9 -0.1 = 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 38.9 0.1 +1.1
34.0 339 0.1 £ 1.1
30.0 299 0.1 x1.]
29.0 28.9 0.1 %1
28.0 279 -0.1 = 1.1
27.0 26.9 0.1 =1,]
26.0 259 -0.1 % 1.1
25.0 24.8 -0.2 % 1.1

QF-TS12-04-04-020664
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5 I HI PVOR N SITHIPORN ASSOCIATES CO,LTD
e CALIBRATION LABORATORY

Continuation of Calibration Cert

: ACL21170
+ VC65AC0033
: TolB

Cert. Na.
Job No.
Pages
8. Level linearity ineluding the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £].1
9. Tone burst response
Time “Tone burst Anticipated Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 800 134.0 134.0 0.0 *1.0
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 80O 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 103235
200 800 128.0 128.0 0.0 *1.0
10, Peak C sound level
Number of eyele Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 *
One 136.4 1359 0.5 +3.0
Number of eyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB ) (dB) (dB )
Continuous 133.0 133.0 0.0
Positive half cycle 135.4 135.2 -0.2 22,0
Negative half eycle 135.4 1352 -0.2 2.0

QF-TS12-04-04-0206064
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21170
Job No. : VC6SAC0033
Pages : BofB

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eyele | one-half cycle (dB) (dB)
89.6 89.7 0.1 1,5

12. High level stability

SLM Display | SLM Display | Devisted | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 137.0 137.0 0.0 0.3

The reporied uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation.providing a lavel of confidence of approximately 95 %

End of Cali Certificute

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RION

Model NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00858523 / 158774 ( 58775

1 No.: BKK FS0113

Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Customer ;

EVEWBYS

Location : - “ o _‘MM‘UM {?

Ambient Temperature : {23023 ) %

p : (1013 £3) KP4 | w
Pressure d | opROVED BY i

Relative Humidity : ( 50.0 £20 ) % {
1g;rm CAL.DATE ..

Received Date :

Calibration Date :

Date of Issue @

12-14 JANUARY 2022
17 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

Approved by :

( Tlmn.xkul Petchurai

This certificate is issued in ae

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF- 151204 04-020664
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rdance with the requirements of 1ISO/TEC 17025 standard. may not be reproduced




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
APPSR CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22042
Job No. : VCG65AC0041
Pages  : 20of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for xound Jevel meter (SLM).

The SLM had tests 10 Acoustical and Electrical signal tests ufmm‘hﬂnuwhlgmi: chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instrinients display and also with SLM's display

Condition of this result of calibration : 3

1. Reference Standard Instruments : i S
Instrament Model Serial No. :  Due Dute
‘Waveform Generator 33210A MY4BO17076 © 10-Feb-22
Waveform Generator 33511B MY52302742 10-Feb-22
Digital Multimerer 33d61A MY53220104 10-Feh-22
Digital Multimeter 33461A MY'$3220076 08-Feb-22
Digital Multimeter 34461A MY 60024273 15-Sep-22
Programmable Attenuator MAT-1070 62100114 0f-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AABNA2L  16Feb22

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.
3, This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-T812-04-04-020664
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B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22042
Jobh No. 1 YC65AC0041
Pages : 3of8

Summary of Measurement Result :

iz Uncertalnty | Maximum-permitted
Parameter | Puss | Fail - uncertainty of
A ~ measurement (dB)
1. Absolute sensitivity v . N/A
2. Scli-gencrated noise v - N/A
3. Acoustical signal tests of frequency weightings ¥ : s
125 Hz v : 06
1000 Hz v 10
K000 1z v - 0
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz v - 03
For > 4 kHz o 10 kHz v . 03
For > 10 kHz 1o 20 kHz - - -
5. Frequency and time weightings a1 | kHz v - 0.2
6. .ong - term stability v - 0.1
7. Level linearity on the reference level range v - 02
8. Level linearity including the level range control v - ]
9. Tone hurst response v -
10. Peak C sound level v - 0.35
11. Overload indication v S 0.25
12, High leve] stability v i 0.1

QF 1S12-04-04420064
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
' o CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22042
Job No. @ VCOSAC0041

Pages H dof8
Resultof calibration :
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Devistion Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 919 0.0 20.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.2

2.2 The micraphone of the sound level meter was replaced by electrical signal inpul device.

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.7
Flat 24.2

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response al a level of 84 dBt

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - cuillt P Acceplance
Limits
125 0.4 0.5 0.5 % 1.5
1000 0.0 0.0 0.0 +1.0
BO00 -1.3 -1.3 -1.3 £5.0

QUE-TS12-04-M-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22042
Job No, 1 VC6SAC0041
Pages @ Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHe.

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) g Acceptance
Flat C-weight A"# . Limits
63 0.1 -0.1 00 420
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 L5
500 0.0 0.0 0.0 £1.5°
1000 0.0 0.0 0.0 210
2000 0.0 0.0 0.0 208
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 =50 |

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at | kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 *0.2
Flat 94.0 0.0 e -

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
Fast 94.0 0.0
Slow 94.0 0.0 £0.1

Leq 94.0 .0 =01

6. Long - term stability

SEM Display | SI.M Display Deviated Acceptance
Frequency at intial at final Value Limits
Weighting (dB) (dB) (di) (dB )
A - waght 94.0 94.0 0.0 =03

QF-TS12-04-04-020664
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SITHIP’)RN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22042
Job No. : VC65AC0041
Pages @ 6o0f8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB}) (dB ) (dB )
137.0 137.0 i £1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 B!
1330 133.0 0.0 2 1.1
132.0 1320 0.0 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.]
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
§9.0 £9.0 0.0 £1.]
84.0 B4.0 0.0 £ 1.]
79.0 79.0 0.0 =11
74.0 74.0 0.0 =11
69.0 69.0 0.0 1T
64.0 64.0 0.0 +1.1
50.0 59.0 0.0 et il
54.0 53.9 -0.1 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 £1.1
30.0 38.9 -0.] +1.]
34.0 339 0.1 +1.1
300 29.9 0.1 £1.1
29.0 28.9 -0.1 £ 1.
28.0 27.9 -0.1 + 1.1
27.0 26.9 0.1 + 1.1
26.0 259 -0.1 + 1.1
25.0 248 02 % 1.1

QF-TS12-04-04-02006:4
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Continuation of Calibration Certificate

Cert. No. : ACL22042
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8. Level linearity including the level range control

Anticipated Measured Deviated Aceeplance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Aulo 94.0 94.0 0.0 211
9. Tone burst response
Time Tone hurst Anticipated | Measured Deviated
duration, Th Cycle Value Value Value
Weighting | (ms) () dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 8OO 134.0 134.0 0.0
2 & 108.0 108.0 0.0
Slow
200 800 127.6 1276 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.1 0.1

10, Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
1ext signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 »
One 136.4 136.3 0.1 =3.0
Number of cycle Anticipated Measured Deviated
in Value Value Value Limits
test signal (dB) (dB) CdB ) (dB)
Continuous 133.0 133.0 0.0 =
Positive half eycle 1354 135.2 -0.2 +2,0
Negative half cycle 135.4 1352 -0.2 2.0

Q=TS 2-04-04-020664 @é
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SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.
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Continuation of Calibration Certificate

Cert, No, : ACL22042
Job No. : VO65AC0041
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11. Overload indication

Measured value (dB ) Deviated Aceeptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB )
89.7 89.7 0 *1.5

12. High level stability

SIM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (4B ) (dB ) (dB) (dB)
A - weight 137.0 137.0 0o +03

The reported uncenainty is based on a standard uncertainty multiphed by coverage factor k = 2

or any value following caleulation providing s lavel of confidence of approximately 95 %

End of Calibration Certificate o

QF=TS12-04-04-02(r0d
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Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model NC-74

Serial No.: 34178120

1D No.: BKK_FS$0633

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWALENG PHATTHANAKAN, KHL T SUAN [ UANG,
BANGKOK, 10250 THAILAND.

Location ¢ : f R »‘..’-’-’-[-W ﬂﬁf'&;.\?

[
[

Ambient Temperature : {230 a3 ) C i i |

Pressure : t 1013 £3) kPa 1 |

Relative Humidity : (500 220 ) |
!

Received Date : 05 JANUARY 2022

Calibration Date : 14 JANUARY 2022

Date of Issue : 17 JANUARY 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by : 7’%

 Thanakul Petchurai

This centificane is issued in accordance with the requirements of 1ISO1EC 17028 siandard, may not be reproduced

other than in full, except with the prior witten approval of the head of Calibration Luboratory

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e lates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACC22004

Job No, 1 VCOSACO041

Pages 1 20f3
Calibration Procedure : CP-AC-03

Calibration Method :

This cquipment was culibruted by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :
1. Reference Standard Instruments ©

Instrument Model Serial No, Cert. No, Due Date
Waveform Generator 335118 MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MYS53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY§3220076 EEL.BP. 030264 OR-Feb-22
Digital Multimeter 33461A MY60024273  1-15180725251-1 15-Sep-22
Programmable Atienuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21' 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feh-22
Audio Analyzer AVR-3360A  V744BG6O6Y EF-0010-21 10-Feb-22

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.

3. This cenificate is traceable to the intemnational system of unit maintained at @
3.1 National Institute of Metrology (Thailand),
1.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

QF TS| 2-04-04-020664 M

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of ealibration :

1. Sound pressure level

Specified sound Measured Deviaed Tolerance

pressure level value value Uncertainty limit

(dB) (dB) (dB) (dB) (dB)

94 94.06 0.06 0.14 0.40

2, Frequeney

Specified Measured | Deviated Tolerance

Frequency value value Uncertaity limit

(Hz) (He) (%) (%) (%)

1000 1001.3 0.1 0.1 1.0

3. Total distortion

| Measured value (% ) I Uncertainty ( “s ) [ Tolerance limit { % ) 1
119 | 010 | a0 |

The reported uneerininty is based on a standard uncertainty multiplied by coverage factor k = .

or any value followmg caleulution providing a lavel of confidence of approxim

Ty 95 %0

End of Calibration Certificate

QF=TS12-04-04-0204:64 7
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Continuation of Calibration Certificate
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Calibration Certificate

Equipment & SOUND LEVEL METER

Manufacturer : RION

Model ; NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00572452/ 171618 / 72790

1D No.: BKK F$0922

Condition As Found ; GOOD

Customer : ALS LABORATORY GROUP {THAILANDI CO., LTB.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND

Location : 5

Ambient Temperature : (230 £3) g
Pressure ¢ (1013 43 ) kPa
Relative Humidity : (500 +20) oy
Received Date : 05 JANUARY 2022
Calibration Date : 12-14 JANUARY 2022
Date of Issue ; 17 JANUARY 2022

Calibrated by : Nathakom Pisutpaisan

Approved by ;

( Thanakul Petchurai )

This centificale is issued in accordance with the requirements of ISOTEC 17025 standard, may not be reproduced

other than i full. except with the prior written approval of the head of Calibration Laboratory

QF 151 2-04-D4-0206064

Cert. No. 1 ACL22039
Job No. @ VOOSAC0041
Pages  : 2008
Calibration Procedure : CP-AC-01

Calibration Method @
This equipment was ealibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM),

The S1 M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

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

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

Instrument Madel Serfal No, CertuNo, Dug Date
‘Waveform Generator 132104 MY3B017076 EF-0012-21 10-Feb-22
‘Wavelorm Generator 3351B MY 52302742 EF-0011-21 1(-Feb-22
Digital Multimeter 33461A MY53220104  ERLBP.0SA264  10-Feb-22
Digital Multmeter 33461A MY 53220076 LEL.BP. 030264  O8-Feh-22
Digital Multimeter 3461A MY6(024273 1-15180725251-1  15-Sep-22
Programmable Atenuator MAT-1070 62100114 150(1-():7?‘.'@ O08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 (5-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only

3. This certificate is traceable to the system of unit maintained a1 ¢

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04- 020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result

Cert. No, : ACL22039
Job No. @ VCGSACO041
Pages  : 3of8

Uncertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
an measurcment (dB)

1. Absolute sensitivity i - 02 NA
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal lests of frequency weightings
125 Hz v . 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 03 07

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz 1o 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v = 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 02 0.2
8. Level linearity including the level range control v . 0.2 03
9. Tone burst response v - 02 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 0.2 0.25
12. High level stability v s 0.1 0.1

QF-TS1 20404020664

SITHI P.l') RN, SITHIPORN ASSOCIATES CO,LTD.
SENS CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. ¢ ACL22039
Job No. @ VCBSAC0041

Pages 4of8
Result of ealibration :
1. Absolute sensitivity
Reference Measured Agceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequeney Measured value
Weighting (dB)
A - weight 120
C - weight 18.8
Flat 244

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of §4 dB-

Frequency Deviation from various frequency weighting yesponse curve (dB)
(Hz) Flat Cowelght Aewelght Acceptance
Limits
125 0.2 0.2 0.2 & L5
1000 0.1 0.1 0.1 1.0
8000 -0.5 -0.5 -4 £5.0

QF-TS12-04-04-020664
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SITHIPORN : SITHIPORN ASSOCIATES CO,LTD.
' ) CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of freguency weigh

Weighting network response with relative to | kllz,

Cert. No, : ACL22039
Job No. : VCG5ACO041
Pages : Sof8

Frequency Deviation from various fr thling responsc curve (di3)
{Hz) L ¥ Acceptance
Flat C-weight A-weight Lims
63 0.1 0.0 0.0 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.1 215
500 0.4 0.0 0.0 %15
1000 0.0 0.0 0.0 210
2000 0.0 0.0 0.0 =2
4000 0.0 0.0 0.0 3.0
§000 0.0 0.1 0.1 +5.0
5. Frequeney and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value 1imits
Weighting LdB) (dB ) (dB)
A - weight 94.0 0.0 -
C - weight 940 0.0 0.2
Flat 94.0 0.0 £02

5.2 Time weighting at | kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB ) (di3 ) (di)
Fast 94.0 0.0
Slow Y40 o +0.1
Leg 94.0 0.0 0.1

6. Long - term stability

SLM Display [ SLM Display Deviated Acceplance

Fregiumey at initial at final Value Lints
Weighting 1dn ) (di ) (dB) (dB )
A - weight 94.0 94.0 0.0 0.3

QF-T512-04-04-020664
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SITHIPQRN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22039
Jub Na. : VOGSACH041
Pages hol®

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 % 1.1
135.0 135.0 0.0 + 1.1
134.0 1340 0.0 +1.]
133.0 133.0 0.0 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.1
1240 124.0 0.0 +1.]
119.0 119.0 0.0 +1.]
114.0 114.0 0.0 (]
109.0 109.0 0.0 x1.]
104.0 104.0 0.0 2
99.0 99.0 0.0 x1.]
94.0 94.0 0.0 # 1.1
89.0 89.0 0.0 & 1.1
84.0 84.0 0.0 =12
79.0 79.0 0.0 1.
74.0 74.0 0.0 =11
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 =il
59.0 59.0 0.0 11
54.0 53.9 -0.1 £ 1.1
49.0 49.0 0.0 2 1.1
44.0 43.9 0.1 =+ 1.1
39.0 38.9 -1 % 1.1
34.0 33.9 -0.1 + 1,1
30.0 29.9 -1 £ L1
29.0 28.9 0.1 +1.1
28.0 27.9 -0.1 £ 1.1
270 26.9 -0.1 + 1.1
26.0 25.9 0.1 +1.1
25.0 248 -0.2 EAN)

QF-TS12-0a -4 -020064
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Cert. No. : ACL22039
Job No. : VC6SACN041
Pages : Tof8

8. Level linearity including the level range control

Anlicipated Measured Deviated Acceptance
Range Value Value Value Limits
(dn) (dn) (i) (d8)
Auto 94.0 94.0 St L0 L1
9. Tone burst response
Time Tone burst Anticipated |  Measured Deviated
duration, Tb Cycle Value Value Value
Weighting (ms) (dB ) (dB ) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 BOO 134.0 134.0 0.0
Sl 2 B 108.0 108.0 0.0
200 ) 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10, Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value | Value, Lepeak]  Value Limits
test signal (an) (4s) (a8) (d8)
Continuous 133.0 1330 | 00 =
One 1364 135.% 0.6 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limts
ignal (dB ) (dB) (dB ) (dB)
Continuous 1320 133.0 0.0
Positive hall cycle 135.4 135.2 0.2 2.
Negative half eyele 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664
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11. Overload indication

Measured value ( dB ) Deviated Accepiance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (xﬁ)

89.5 89.6 0.1 | E1S

12. High level stability

SLM Display | SIM Display | Devisted | Acceptance
Frequency atinitial at final Value it
Weighting (dB) (dB) (di ) (dB)

A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverdge factor & -2

or any value following caleulation.providing a lavel of confidence of approximately 95 %5

End of Calibration Certificate

QE-TS12-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Maodel : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: Q0858518 / 158769 / 58770
1D No.: BKK FS0108
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATTIANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND

L t. H L v R ""‘———'—"—'—?'"" 1
st : Ucwiy b |

Ambient Temperature : (230=3) C | L
Pressure : (1013 23 ) kPa 1 _ﬁz
Relative Humidity : (500 £200) L ~EPROVED- BYUCSRn L

{
ek 1 /1 /79
Received Date : l NEXT'CAL DATE i
Calibration Date :

Date of Issue

05 JANUARY 2022
12-14 JANUARY 2022
17 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

A1/

( Thanakul Petchurai )

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF- 181 2:04-03-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL22041
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Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Jevel meter (SLM).
I'he SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

For tests results of each items were made by observation of each Tnstriments display and alsa with S1M's display.

Condition of this result of calibration :
1. Reference Standard Instruments : s
Instrument Model Serial No. Cerl. No, Dug Date

Wavelorm Generator I3210A MY 48017076 El:'mﬂ.‘![ 10-Feb-22
Waveform Generator 335118 MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 334614 MY53220104 EEL.BP./0SA264  10-Feb-22
Digital Multimeter 3361A MYS53220076 L1 ‘m":osmu (8-Feh-22
Digital Multimeter I4dslA MY 60024273 1-15180725251=1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E  O8-Mar-22
Condenser Microphone 4180 2977900 AA-1D08-21 05-Feb-22
Measuring Amplifier NA-3IKAI 34560495 AA0I2L 16-Feb-22

2 This result of calibration was found accurate us shown on daw and place of calibration for this calibrated ftem only.
3. Tins centificate is truceable w the international svstem of unit maintained at

3.1 National Institute of Metrology ( Thailand).
32 Thailand Institute of Scientific and Technological Research (TISTR).

QT-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22041
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Pages : 3ol8

Uneertainty | Maximum-permitted
Parameter Pass | Fail 4 uncertainty of
) measurement (dB)
1. Absolute sensitivity v . 02 NA
2. Self d noise v - 03 NA
3. Acoustical signal tests of frequency weightings
125 Hz ¥ - 0.3 0.6
1000 Hz v - 03 0.6
8000 Hz v 03 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kllz v 0.3 0.6
For > 4 kHz to 10 kHz v 03 0.7
For > 10 kHz 10 20 kHz - % 1.0
5. Frequency and time weightings at | kHz v = 0.2 02
6. Long - term stability v = 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9, Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 0.35
11. Overload indieation v 0.2 025
2, High level stability v - 0.l 0.1

Qb= T8 20404020664

7 Ll

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
EQRlALES CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22041
Job No. @ VO6SACO041

Pages @ 408
Result ration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) {dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal 1est

Measured Value
(dB )
16.7

2.2 The microphone of the sound level meter was replaced by elecirical signal input device,

Frequency Measured value
Weighting (B )
A - weight 15
C - weight 223
Flat 217

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequeney weighting response curve (dB)
than Flat Cweight | A-weight estpionce
Limils
125 0.3 0.3 0.3 * 1.5
1000 0.0 0.0 0.0 +1.0
8OO0 =11 -1.0 -1.0 £5.0

QF-TS12-04-04-020664

A

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Eleetrical signal tests of frequeney weightings

Weighting network response with relative to 1 kHz

Cert. No. : ACL22041
Job No. @ VO65AC0041
Pages  : Sof8

Frequency Deviation from various frequency weigl response curve (dB3)
MR Flat C-weight A-weigh Aw\.:pl.ann‘
Limils
63 0.0 -0.1 -0.1 *20
125 0.0 0.0 -0.1 £].5
250 0.0 0.0 -0.1 11,5
500 0.0 00 -0.1 +1.5
1000 0.0 0 0.0 £).0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 =50
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (B ) (dB)
A - weight 54.0 0.0 .
C - weight 94.0 0.0 =02
Flat 94.0 0,0 *02

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB) (dB) LdB)
Fast 94.0 .0
Slow 94.0 0.0 + 0.
Leg 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighung (B ) (dB) (dB ) dB)
A - weight 94.0 94.0 0.0 £0.3

QU-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22041
Job No. @ VOGSACHU4]

Pages : Gol8
7. Level linearity on the reference level range
Frillcipal\:d Measured Deviated Aceeprance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +).1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 !
133.0 133.0 0.0 £ 1.1
132 132.0 0.0 + 1.1
131.0 131.0 0.0 C3
129.0 129.0 0.0 1.
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 & 1.1
114.0 114.0 0.0 * 1l
109.0 109.0 0.0 =14
104.0 104.0 0.0 411
99.0 99.0 0.0 % 1.1
94,0 94.0 0.0 £11
9.0 £9.0 0.0 1.1
84.0 84.0 0.0 = L1
79.0 79.0 0.0 1.1
T4.0 T4.0 0.0 1.
69.0 69.0 0.0 £ L1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 =11
49.0 49.0 0.0 1.3
44.0 44.0 0.0

39.0 39.0 0.0

340 340 1.0

30.0 20.9 -0.1

29.0 29.0 0.0

28.0 279 -0.1

27.0 269 -0.1

26.0 259 0.1

25.0 250 0.0

QF-T812-04-04-0Z0664 . ﬂ
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Cert. No. : ACL22041
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8. Level linearity including the level range control

Anticipated Measured Deviated Aceeplance

Range Value Value Vilue Limits

(dB) (dB) (dB) (dB)

Auto 94.0 94.0 0.0 1.1

9. Tone burst response
Time Tone burst Anticipated | Measured Devigued

duration, Tb Cycle Value Value Valie

Weighting (ms) (dB) (dB} (dB)
0.25 I 108.0 107.9 ~0.1
Fast 2 8 117.0 117.0 0.0
200 SO0 134.0 134.0 0.0
Slow 2 8 108.00 108.0 0.0
200 S00 127.6 1276 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10. Peak C sound level

Number of cycle Anticipated | Measured Devisied | Acceplance
in Value Value, Lepeak|  Value Limits
test signal (dB}) (dB) . (dB } (dB)
Continuous 1330 133.0 0.0 -
One 136.4 1364 0.0 430
Number of eycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ) (dB) (dB ) L dB )
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 0.3 2.0
Negative half cycle 135.4 135.2 0.2 £20

QF- TS 12-04-04-020664
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11. Overload indication

Measured value ( dB ) Deviated Ateeptance
Positive Negative Value Limits
one-half cycle | one-half eycle (dB) (dB)
89.6 89.5 0.1 415

12, High level stability

SLM Display [ SLM Display | Deviated | “Acceptance
Frequency at initial at final Value “Limits
Weighting (dB) (dB) (dB) (dB})
A - weight 137.0 1370 00 0.3

The reported uncertainty 1s hased on a standard uncertainty multiplied by coverage factor & = 2

or any value following calculati viding a lavel of

of approximately 95 ¢

End of Calibration Certificate —

QF=TH1 2-0M-04-0200604
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
y 01022261 / 180399 ¢ BH169

BKK_FS0030
Condition As Found : Loon
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : & ;
Ambient Temperature : (23023 ) “«C |
Pressure : (1013 £3) kPa |
Relative Humidity : (500 +20 ) %: K :
i
et /1 s |
Received Date : 05 JANUARY 2022 A L -4
Calibration Date : 1214 JANUARY 20122
Date of Issue : 17 JANUARY 2022
Calibrated by : Nathakomn Pisulpaisan

Approved by : 7
< - -
)

{  Thanakul Peichurai

This certiticate 1 issucd in accordance with the requirements of ISOEC 17025 standard. may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laboratory

QF TSI 200402064

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
Co CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22044

Job No. : VOGSAC0041

Pages ; 1of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SEM).

[ $1M had tests 1o Acoustical and Electrical signal tests of frequeney weighting with Aseshoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and slso with SEM's display.

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

Instrument Model Serial No. Cert, Noo Due Date
Waveform Generatar 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 134614 MY53220104 EEL BP 050264  10-Feb-22
Digital Multimeter I461A MYS53220076 EEL.BP. 030264 O8-Feb-22
Digital Multimeter 34461A MY 60024273 1-151 HUT.L'I‘H'I-E 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E  O8-Mar-22
Condenser Microphone 4180 2977900 AAv.H.'ﬂ'&ll 05-Feb-22
Measuring Amplificr NA-2KAL 34560495 AAGD032]  16-Feb-22

2 This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only
2, Tius cenificate is traceable to the international system of unit mainiained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

QF-TSI2-04-04-020664
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SITHIPORN

SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22044
Job No. @ VC65AC0D41
Pages 4of
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (4B} (dB) (d8)
93.9 (93.96) 93.9 0.0 403

2, Self-generated noise
2.1 Normal test

16.5

Measured Value
(dB )

2.2 The microphone of the sound level meter was replaced by elecirical signal input device.

Frequeney Measured value
Weighting (d4B)
A - weight 134
C - weight 19.9
Flat 254

3. Acoustical signal tests of frequency weightings

Meler free-field acoustic response at & level of 84 dB

Frequency Deviation from various freq ighling response curve (dB)
(Hz) Acceplance
Flat Cewdi A-wei;
" st et Limits
25 0.1 0.1 0.1 +1.5
1000 -0.1 0.1 -0.1 +1.0
RO00 0.8 0.9 0.9 +5.0

QF-T812-04-04-020664

Ui inty Taxh
¥
Parameter Pass | Fail uncertainty of
{dB)
| measurement (dB)
1. Absolute sensilivity v E 02 NA
2. Self-generated noise v 02 N/A
3. Acoustical signal tests of frequency weightings
125 He v 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal fests of frequency weightings
For 10 Hz 1o 4 kHz v 03 0.6
For > 4 kHz to 10 kilz v 0.3 0.7
For > 10 kHz t0 20 kllz - - | 1.0
5. Frequency and time weightings at | kHz v - 0.2 02
6. Long - term stability % - 0l 0.1
7, Level lincarity on the reference level range v - 02 0.3
8., Level linearity including the level range control ol 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11, Overload indication v - 02 0.25
12. 1igh level siability v ; [t 0.1
TS 12-04-04-020664
o — 2
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22044
Job No.  ; VO65AC0041
Pages  : Sof8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz
Frequency Deviation from various frequency weighting response curve (dB)
(Hz} S i Aceepance
Flat C-weight A-weight ats,
63 0.0 0.0 0.1 +2.0
125 0.0 0.0 0.0 2.5
250 0.0 0.0 0.0 £].5
500 0.0 0.1 0.0 x1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 1 0.0 +£3.0
8000 0.0 0.1 0.1 25.0
&, Frequency and time weightings at 1 KHz
5.1 Frequency weightings a1 | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94.0 (.0 %0.2
5.2 Tume weighting at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 =0.1
Leg 94.0 0.0 = 0.1
6. Long - term stability
SLM Display | S1 M Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (d4B) (dB) 1dB) (B}
A - weight 94.0 94.1 0.1 £0.3
TS 20 04-020664
S -1

7. Level linearity on the reference level range

Cert. No, :
Job No.
Papes

: GolB

Anticipated Measured Deviated Acceplance
Valie Value Value Limits
(dB) (dB ) (dB) (dB)
1370 1370 0.0 +1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 L1
133.0 133.0 0.0 1,
132.0 132.0 0.0 41
131.0 310 0.0 1.
129.0 129.0 0.0 =11
124.0 124.0 0.0 41
119.0 119.0 0.0 1.0
114.0 114.0 0.0 AN
109.0 109.0 0.0 #1.]
104.0 104.1 0.1 £ L1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 = 1.1
8.0 9.0 0.0 +1.1
84.0 84.0 0.0 1.0
79.0 79.0 00 & L1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 21,1
59.0 59.0 0.0 = 1.
54.0 54.0 0.0 * 1.1
49.0 49.0 0.0 41,
440 44.0 (.0 # 1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 1.1
300 300 0.0 +1.]
2900 289 (0.1 1.1
28.0 28.0 0.0 %11
210 26.9 -0.1 + 1.1
26.0 26.0 0.0 =1
250 249 -0,1 1.1

QEF=TSI2-04-04-020664
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8. Level linearity including the level range control

Anticipated Measured Deviated Aceeptance
Range Value Value Value Limits
(dB) (ds) (dB) (dB)
Auto 94.0 940 0.0 £

9. Tone burst response

Time Tone burst Anticipated | Measured Devisted | Aceeptance

duration, Th Cyele Value Value Value, fi et Linﬂb

Weighting (ms) (dB) (dB) (dB) "] (dB)
0.25 1 108.0 107.9 0.
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 99.0 96.9 0.1
SEL 2 L3 108.0 108.0 0.0
200 800 1280 128.1 0.1

10, Peak C sound level

Number of cycle

Anticipated Measured Deviated Acceptance

in Value Yalug, Lepeak| Value Limits
test signal (dB) (dn) (dB) (dn)
Continuous 133.0 1330 0.0 J
One 1364 1364 0.0 3.0
Number of cycle Anticipated Measured Deviated Acceptance
] Value Value Value Limits
test signal (dB ) (dB} (dB ) (dB )
Continuous 133.0 133.1 0.1 =
Positive half eycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 1352 -0.2 520

QF-TS12-04-04-020664
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Pages : BofB

11. Overload indication

Measured value ( dB ) Devialed Aggeplance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB ) (dB)
89.6 89.7 0.1 18

12. High level stability

SLM Display | SLM Display | Devisted | Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 137.0 137.1 0.1 +03

The reported uncertainty is based on a standard uncertainty multiplied by coverdge factor & =2

or any value following calculation,providing a lavel of confidence of approximately 95 ®&

— End of Calibration Certificate .

QF-TS12-04-04-0206064
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Equipment :
Manufacturer :
Model :

Serial
1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue

Calibrated by :

Approved by :

Cert. No.: ACL21168
Pages : lof8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858519 / 158770/ 58771

BKK FS0109

GOOD

ALS LABORATORY GROUP (THAILAND) CO,, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAIL AND.

; coray | flgken
(230 £3) ¢ EVIEWY B e i
(10013 3 ) kPa v - % _ﬂ‘ '

500 £20) "%

il
/zf

09 DECEMBER 2021
14-15 DECEMBER 2021
16 DECEMBER 2021

Nathakom Pisutpaisan

o

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of 1SO/EC 17025 standard. may not be reproduced

other than in full. except with the prior written approval of the head of Calibration Laborawry.

QF-TS 12404-04-020604

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
1} CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21168
Job No. : VOGSACIN3Z
Pages i 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 {2013) Standard for sound level meter (SL M)

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber und Reference
Sundard Instruments.

For fests results of each items were made by observation of each Instruments display and also with SLM's display

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

Instrument Model Serlal No, Cert. No, Dug Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator jisiB MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33M461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EF1.BP. 030264  08-Feb-22
Digital Multimeter HBAOA 1997025 EEL.BP. 06/0264 05-Feb-22
Programmable Atcnuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAl 34560495 AA-3003-21 16-Feh-22

2. This result of calibration was found accurate as shawn on date and place of calibration for this calibrated item only
1. This eentificate is traceable to the international system of unit maintained at

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Summary of Measurement Result :

Cert. No. : ACL21168
Job No. : VOC6SACO033
Pages : 3of8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(@B)
measurement (dB)
1. Absolute sensitivity v - 02 NiA
2. Self-generated noise v - 02 N/A
3. ical signal tests of freq)
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v 0.3 0.6
For >4 kHz 10 10 kHz v 03 0.7
For> 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz 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 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v * 0.2 0.3
10. Peak € sound level v - 0.2 035
1. Overload indication i - 0.2 0.25
12. High level stability v 5 0.1 0.1

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. : ACL21168
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Pages : 4of8
Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) {dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dn)
16.3

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

Frequeney Measured value
Weighting {dB)
A - weight 13.1
C - weight 19.6
Flat 25.0

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting respanse curve (dl
EHe) Flat Coweight | A-weight Accepiance
Limils
125 0.4 04 0.5 + 1.5
1000 0.0 0.0 0.0 = 1.0
8000 -1.0 -1.1 -0.9 +5.0

QF=TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting network response with relative o 1 kHz,

Cert. No. : ACL21168

Job No. @ VOBSACO033
Pages : Sof8

Frequency Deviation from various fr response curve (dB)
(Hz) 2 Acceptance
Flat C-weight A-weight Limits
63 0.1 -0.1 0.0 =2.0
125 0.1 0.0 -0.1 *1.5
250 0.0 0.0 -0.1 =1.5
500 0.0 0.0 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB ) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +02
Flat 94.0 0.0 *0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) tdB) (dB )
Fast 94.0 0.0 Ly
Slow 94.0 0.0 0.1
Leq 94,0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceplance
Freques at initial at final Value Limits
Weighting 1dB) (dB) (dB ) (dB)
A - weight 94.0 94.0 0.0 +0.3
QF-TS12:04-1M-020664
> 2L

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Anticipaed Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 +1.1
1350 135.0 0.0 x1.1
134.0 134.0 0.0 + 11
133.0 133.0 0.0 = 1.1
132.0 132.0 0.0 Al
131.0 131.0 0.0 Ean!
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 & 1]
119.0 119.0 0.0 1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 = 1.1
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 x1.
94.0 94.0 0.0 +1.]
89.0 £9.0 0.0 &3]
84.0 £4.1 0.1 % 1.1
79.0 79.0 0.0 1,1
74.0 74.1 0.1 £1,1
69.0 69.0 0.0 *1.1
64.0 64.0 0.0 * 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 2.1
4.0 44.0 0.0 +1.1
39.0 39.0 0.0 4 1.1
34.0 34.0 0.0 4 1.1
30.0 30.0 0.0 1.1
29.0 289 -0.1 41,1
280 28.0 0.0 4.0
27.0 26.9 -0.1 * 1.1
26.0 259 0.1 1.1
25.0 24.9 -0.1 e

QF-TSI2-AH-04-0200064

Cert. No. : ACL21168
Job No. : VC65AC0033
Pages : 6of8
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8. Level linearity including the level range control

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
Geeneietes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21168
Joh No. : VOCGSAC0033
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11. Overload indication

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits Measured value (dB ) Devisted | Acceptance
(dB) (dB) (dB) (dB) Positive Negative Value Limits
Auto 94.0 94.0 0.0 1,1 one-half eycle | one-half cycle (dB) {dB)
89.5 89.8 0.3 £15
9. Tone burst response
e e ; =
Time TomA: burst nticipated Measured Deviated Aoaf.-pi-m 12. High level stability
duration, Th Cyele Value Value Value Limits
Weighting
L) 1d8) 448) Ll 6.0) SILM Display | SLM Display | Deviated | Aceeptance
0.25 | 108.0 107.9 -0.1 1.5;-5.0 o Nt
Frequency at initial atfinal Value Limits
Fast 2 8 117.0 117.0 0.0 1.03-25 Weighting i k,
200 800 1340 134.0 00 =10 : £4B) ) LaB) L
2 ] 108.0 108.0 0.0 15:50 A - weight 137.0 137.0 0.0 +0.3
Slow - . . i .|
: 200 500 1276 1276 00 1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 L 1280 1280 00 ikl The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
or any value following calculation.providing a lavel of confidence of approximately 95 %
10, Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance o Eadiol Cliisestian Ceeines T
in Value Value, Lepeak|  Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 1364 136.0 -0.4 £3.0
Number of eycle Anticipated Measured Deviated Aceeptance
in Value Value Value Limits
test signal (dB) (dB ) (dB) (dB )}
Continuous 133.0 133.1 0.1
Positive half eyele 135.4 135.2 0.2 +2.0
Negative half cyele 135.4 135.3 0.1 +2.0
QF-TS12-04-04-020664 QF=TS12:4-04-020664
= B0y - A .
o,
63/14-10,67/35-36, Soi Pelchkasem?,7/1, Petchasem R, %‘{g/’l;« ; J 63/14-15,67/35-36, Soi Petchhssem7,7/1, Pelchhasem [d,
Wallhapra, Bangkokyai, Bangkol 10600 Thaitand kS 3 e -~ Wallhapra, Banghohyal, Bangkok 10600 Thailand E:
N ; 1T YR
NAC lel: (66) 02 B6BOB1 2013 Fax: (66) 02-8680860 wwwjirsnatee.com ‘a.’,ﬁ\“\-’ *wwnonuu? NAC’ et cavsation oy

CERTIFICATE OF CALIBRATION

Cenifizate No. . CL-D12-65

Page 1 of 2
Equipment Name' Heat Stress Monitor with Sensor
Manufacturer.. DeltaOHM
Model: HD3Z 2
Serial No: 13024797
1D No; BKK_FS0647
Customer Received date: 10 JAN 2022
Name: ALS laboratory group (thatland) Co.. Lid Callbration date: 14 FED 2022
Address: 104 Pratl ikan 40, Phatthanak Issue date: 17 FEB 2022
Rd. Khwaeng Suan Luang, Khet Sean Luang Bangkok
10250 Thavlang.
Reference Used During Galibration Calibration Condition
1 Standard Temperature Probe Mode!: STS 100 A500 Temperature 123:3)'C
Serial No. 66765202, Due date: 25 Mar 2022 Ttelative Humidity. {352 15)
2.Digitat Temperature Indicator Motel: DTI-1000-A MK
| Seral No . 67140700591 Due dste 04 June 2022
Calibration Proced Traceability
The temperature calibration was dong by In House The measurement resulls are Uaceable lo the
calibration method as W/ CLOO1 accerding 1o international system of units 1S1) through National
comparison methad with standard digtal lemperature Institute of Metrology land [NIMT) Certificate
ndicator and  standard temperature  probe.  The rumber. TT-0036 21, Certificatle number ER0032

npcrature scale use was based on (TS 90 21

F APPROVED BY ‘W !

i
i T CAL DATE .“*/21’?5

[—ea

Calibrated by Approved Signatory:

Mr. Sorawh Thachaiad M1, Pannya
& Miss O Wiviatwittaya I\]A( i Calibration Department Manager
JIRANATE ASIOCIATES CO,, LTI
f ATFICATE REBOAT 14 T BE MESPROICODUCER CxSPT P, o SCRMIAAINY FOR B BRON0CT

Tel: (66) D2 BOBOBI2#13 Fax: (66) D2-BABOBAO www.jiranalee.com

Certificate No. . CL012-65

Page 20l 2
B Without Adjustment 1 With Adjustiment
20 - 40 °C
his sauipment was connected with wet bulb probe Model HP3204 2 S/N. 13035038
ton: Diameter 14 mm. Length 170 mm,

Immersion Standard uue Ertor Uncenalnty
Depth Reating Reading (R re
(mm} re e

30 20.055 20.0 01 0099

30 25037 25.0 a0 0099

30 20019 300 00 0099

30 35.006 EEN] 00 0099

30 40002 400 00 09y
Table 2: This cquipment was connected with temperature probe Madel: TP3207.2 §/N. 13033291
Dimension: D:ameter 14 mm. Length 150 mm.

Immergion Ertnr Ungerainty
Repth e (&1
(mm}

0
Y
70 0098
70 3a.4 0099
T 394 0092

Table 3: 3276.2 S/N. 13042466

Standard Enor Uneertainty

Depth 'y (K]
(mm)

110 00

110 01

110 30.026 01

110 35.020 00

110 40.009 00

UUG* . Linit under Calibration
The reported expanted uncens

ty 15 based an standard uncertainty multiptied by a coverage fastor k=2 pravidng
a level of confidence of spproxmaiely 457

¥ End of Contificate %

JIRARATE ASSOCIATES CO.,LTD,
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NAC watthapra, Banghohyal, Banghok 10400 Thailand
v ' Tel: (66) 02-8680812#13 Fax: (66) 02-B6B0B60 www.jiranalee.com

T
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i CAUBRATION 6367

BTIFICATE

OF CALIBRATION

Certificate No. : CL-091-64

Page 10f 2
Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM
Model: HD32,2
Sarlal No: 15036016
1D No: BKK_FS0676
Customer Recelved date: 30 OCT 2021
Name: ALS laboratary group ithailand) Co. Ltd Calibration date: 2 NOV 2021
Address: 104 Phattranakan 40, Phatthanakan Issue date: 3 NOV 2021
fid. Khwoeng Suon Luang, Khat Suan Luang Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS 100 ASCO, Temperature: (23:3) C
Serial No.: 66768209, Due date: 25 Mar 2022 Relative Humidity: 155+ 15)%
2.Digital Temperature Indicator Madel: BT 1000 A MK
11, Serial No.. 671407-00881 Due date: 04 June 2022
Calibration Procedure Traceability
The tem wre calibrelion was done by In House The messurement resulls ere traceable o the
calipration methed as  WICL-O01  according 10 mnternational sy 1 oof units (SI threugh Wational
comparison methed with standard digital temperature institute of Metrology Thailland (NIMT) Centificate
indicater and  standard tempeature probe. The number: TT-0038-21 Certficate number ER-Q032
temperature scale use wos based un 118 90 21

— R

W BY

rROVEDBY T O

Calibrated by . .
| Mr. Sorawit Tnachalad Parinya Booncharoen
& Miss Orothai Wiwatwittaya Technical Support

BAANATE ASSOCIATES OO 10, and Calibration Managee

THIS CERTIFICETE REFDAT LAy NOT BE REFROCEDIED EXCEPT N FULE UN ESS PERAMIS

SOB SERACTLCTION
HAS BEEM CETAHED I WAITND FROM THE LABGRATORY

63/14-15,67/35-36, Soi Pelchhasem?7,7/1, Petchkasem Rd,
NAC Walthapra, Banghohyai, Bangloh 10600 Thailand
Wete vih) avb parh Tel: (66) D2-B8680812K)13 Fax: (66) 02-8680860 www jiranatescom

Certificate No. - CL-O91-84

Page 20f 2
Result of Callbration:  FI Without Adjustment [ With Adjustment
Calibration Range: 20-40'C
Eunction:
Table 1 This equipment was connected with wet oulb probe Model HP3201.2 S/N: 20030504,
Dimension: Diamster 14 mm. Length 170 mm
Immersion Standard g Error Ungeaalnty
Depth Beading Reading (8] e
{mmj e [}
30 20.062 201 (X4 0093
30 25.047 251 01 0098
30 30.036 301 01 0098
30 35.030 351 ol 0.099
30 40.023 401 01 0099
Table 2; This equipment was connecled with temperature probe Mode!: TP3207 2 S/N. 16009383
Dimension: Diameter 14 mm. Length 150 mm.
Immersion we Emor Lngertalnty
Deoth Bending ey (K]
{mmy e
70 202 Q.1
70 749 0.0
70 207 01
70 346 0%
70 39% 0.2 0.099

Table 3: This ecuipment was cannacted with Giobe thermaneter probe Madel: TP3276.2 S/N 20008276
Dimension: Diametar 8 mm. Length 170 mm

Immersien Standard Eiror Uncertainty
Depth Roading ] e
{mmj (1]

110 70,062 o0
110 25,047 01
110 30.036 0.1
114 ac 1 o1
110 40.023 o1

VUG : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multphied by & coverage factor k=2 pios
2 level of confidence of approxmately 95%

% End of Centificate %

1IRANATE ASSUCIATES (O, LTI
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1 Aldicarb High-Performance Liquid Chromatographic Method!™
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method®!
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method"!
q Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method®
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 OL-BHC Liquid-Liguid Extraction, Gas Chromatographic Method'
8 B-8Hc Liquid-Liquid Extraction, Gas Chromatographic Method'”
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"”
10 |y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Madification Method'
Demand 2) 5-Day BOD Test, Membrane Electrode Method™!
12 Carbaryl High-Performance Liguid Chromatographic Methad™
13 | Carbofuran High-Performance Liquid Chromatographic Method®
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™
Dernand 2) Closed Reflux, Tritimetric Method'
16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method"!
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method'
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
18 Color ADMI Weighted-Ordinate Spectrophotometric Method
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19 | Copper 1) Digestion, Inductively Coupled Plasma Method? a6 | Methomyt High-Performance Liquid Chromatographic Method™
2) Digestion, Inductively Coupled Plasma/ 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method'! 2) Digestion, Inductively Coupled Plasma/
20 | Cyanide Distillation, Colorimetric Method™! Mass Spectrometric Method®
21 | 24'-00D Liquid-Liquid Extraction, Gas Chromatographic Method! 46 | Ol & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
22 |44"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method"! 2) Soxhlet Extraction Method"®
23 | 24°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method" 47 | Oxamyl High-Performance Liquid Chromatographic Method™®
24 |4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method'® 48 | Propowur High-Performance Liquid Chromatographic Method'!
25 |za"-poT Liquid-Liquid Extraction, Gas Chromatographic Method™ 43 pH Electrometric Method*?
26 |a4"-pOT Liguid-Liquid Extraction, Gas Chromatographic Method™ 50 | Phenols 1) Distillation, Chloroform Extraction Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method® 2) bistilation, Direct Photometric Method -
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™ 51 |Selenim v Digeﬂion. Inductfvety Coupled Plasma Method
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method!® &) Digestion, Induc-t:vely Cw[ﬁled Al
30 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method®! Mase Spactrormetic Metfod
31 | Endin Liquid-Liquid Extraction, Gas Chromnatographic Method®! g2 |iSdlice adometneiietos "
. 35T i 53 | Temperature Laboratory and Field Methods®
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method®! - ; o
33 Formaldehyde Distillation, Colorimetric Method™ o et DfssoLved _SOL'ds Drletfi at. 180 ‘ «
2 Free Chlorine 1) DPO Ferrous Titrimetric Method!® 55 | Total Kjeldahl Nitrogen Selml-Mlcro Kjeldahl Method
- 56 | Total Suspended Solids D»ned at 103-105 °Cm .
35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Meth o 57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method
' 58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
36 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic Method™® Colorimetric Method: Caleulztiontd
37 Hexavalent Chromium Filtration, Colorimetric Method™ 2) Digestion, Inductively Coupled Plasma/
38 | 3-Hydroxycarbofuran High-Performance Liguid Chromatographic Method®! Mass Spectrometric Methods; Colorimetric Method;
39 Lead 1) Digestion, Inductively Coupled Plasma Method!® Calculation?
2) Digestion, Inductively Coupled Flasma/ 59 | zinc 1) Digestion, Inductively Coupled Plasma Method®
Mass Spectrometric Method'” 2) Digestion, Inductively Coupled Plasma/Mass
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Spectrometic Method®?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ ShlERY $1unu 126 $aE00%
41 Mercury :;::;t[:?nl Cold-Vapor Atomic Absorption Spectrometric | [—— S8zt
2) Digestion, Inductively Coupled Plasma/Mass 1 Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
spectrometric Method®! Mass Spectrometric Method™
a2 Methiocarb High-Performance Liquid Chromatographic Methad@ 2 Acetone Purge and Trap, Gas Chromatographic/
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!® Mass Spectrometric Method™®
< =
44 Methomyl... Pl N‘ 73 3 Aldrin...
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3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method"!
[ Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ 1% Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method"
5 Antimony 1) Digestion, Inductively Coupled Plasma Method® 20 Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method™
Mass Spectrometric Method!® 21 Butanol Purge and Trap, Gas Chromatographic/
6 | Arsenic 1) Digestion, Inductively Coupled Plasma Method'” Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method' Mass Spectrometric Method™!
1 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method'!
8 |garum 1) Digestion, Inductively Coupled Plasma Method®! 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!? Mass Spectrometric Method™
9 | Benzlalanthracene Liquid-Liquid Extraction, Gas Chromatographic/ 2 | Carbaroile Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®! Mass Spectrometric Method'”
10 Benzene Purge and Trap, Gas Chromatographic/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'” Mass Spectrometric Method'”
1 Benzolb)luoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method'
12 Benzo{k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ 2r Chierdans Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™ Masf Spectj'omrfic Method
15 B Ad LiquickLiquid Extraction, Gas Chromatographic/ 28 p-Chloroaniline Liquid-Liquid Extraction, Gesul;'.hromarographirj
Mass Spectrometric Method ass Specrometric Method .
14 | Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 2, [Ehlombenzene Pirge Bnd Trdd G?E Chromal:?graphud
Mass Spectrometric Method! Mess Spectrometric Metod .
15 penzofehiperyiens Liquid-Liquid Extraction, Gas Chromatographie/ 30 Chlorodibromomethane Purge and Trap, Gas Chroma:lographlci
Mass Spectrometric Mathod® Mass Spectrometric Method"
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method!! o Chioroform :ﬂ:'f::p?c;::;ir ;:;c::;:ographld
2} Digestion, Inductively Coupled Plasrmia/ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method®
17 Bis{2-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/ 33 o T— 1) Digestion, Inductively Coupted Plasma Method®?
ass Spectrometric Method®! 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"!
% - “\0) 18 Bis(2-ethylhexyllphthalate... ”
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Chromium (1) 1) Digestion, Inductively Coupled Plasma Method; 51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Colorimetric Method; Calculation!® Mass Spectrometric Method™?
2) Digestion, Inductively Coupled Plasma/ 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colorimetric Method; Mass Spectrometric Method!®
Calculation 53 | 2,8-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
35 Chromium (V1) Colorimetric Method®! Mass Spectrometric Method'!
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method® Mass Spectrometric Method!
37 Cyanide Distillation, Colorimetric Method®! 55 ],SOimlorcpropéne Purge and Trap, Gas Chromatographic/
38 24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method"! 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
3¢ | DDD Liquid-Liquid Exiraction, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Method!! 57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
40 | DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method!® 58 | Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
41 |DOT Liquid-Liquid Extraction, Gas Chrornatographic/ Mass Spectrometric Method®
Mass Spectrometric Method"! 59 2,4~Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
42 | Dibenz(a,hanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™”
Mass Spectrometric Method'® 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric Method!? 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
44 | 1,2-Dichlerobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method”
Mass Spectrometric Method'® 62 | 2,6-0inltrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!?
Mass Spectrometric Method™® 63 | Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
46 | 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!®
Mass Spectrometric Method™” 64 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
a7 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method 65 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method' 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Methad!?
Mass Spectrometric Method™ 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"
Mass Spectrometric Method'¥
S )
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68 Fluorene Liquid-Liquid Extraction, Gas Chramatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' ¥ Mass Spectrometric Method!
69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/ 85 Methoxychlor Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method"
71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™! Mass Spectrometric Method™
72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/ 87 | Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"! Mass Spectrometric Methad™
73 | n-Hexane Purge and Trap, Gas Chromatographic/ 88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®! Mass Spectrometric Method™
4 C-HCH ﬂ::lds';‘::d Ext:ct\;n;::;fhmmatograph‘ro’ 89 | 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
3 famense, : e ) Mass Spectrometric Method®
15 Brew Ir;l::i;?i:?::?ﬁ:;ﬁ::': hromatographic/ 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
7 (9)
76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ 01 W Mas% Spec‘cr e {“etmd”
. — Method® laphthalene Liquid-Liquid Extraction, Gas[ qchrcmatugraphld
77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ Mas.s Spe:ct:umetﬂc. Method )
Mass Spectrometric Method!® 92 Nickel 1) Digestion, Inductively Coupled Plasma Method
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ “ibigestion, Incuctively CoquEd e
Mass Spectrometric Method™ Mess Spectiometrc Metfion
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ 9 Hitechenzena Liguio-Liguid: Extraction Gas Chearnatographic!
Mass Spectrometric Method® Mass Spectromatric Methoc"!
0 IsGetirone Liquid-Liquid Extraction, Gas Chromatographic/ 94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!”
81 Lesd 1) Digestion, Inductively Coupled Plasma Method™ 95 N-Nitrosodi-n-Propylamine Liguid-Liquid Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"!
Mass Spectrometric Method™® 96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™® -PCcB016 Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ - PCB 1221
Mass Spectrometric Method!® - PCB 1232
83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric “iPeR2e
Method® “hegas
2) Digestion, Inductively Coupled Plasma/ ot
Mass Spectrometric Method"! - PCB 1260
5ol o
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9 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

98 | pH Electrometric Method®

99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

100 | Phenol 1) Distillation, Direct Photometric Method'!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?

101 | Pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

102 | Selenium 1) Digestion, Inductively Coupled Plasma Method'®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!

103 | Silver 1) Digestion, Inductively Coupled Plasma Method'®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!

104 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!”

105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chrematographic/
Mass Spectrometric Method™

106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

107 Toluene Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method'¥

108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

109 TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!22

110 | TPH(Ce-Crg) Solvent Extraction, Gas Chromatographic Methog®?"

111 | TPH Cs16Cag) Solvent Extraction, Gas Chromatographic Method®2"

112 1,2,8-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

13 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!®

?mm.\] 114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'®

116 | 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?

118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

119 | vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!

120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®

122 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!”

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥

124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®!

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method'”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®!
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1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method!
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma

Method"
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3 Carbon Monoxide 1) Sampt.mg Ba.g Non-Dispersive In [:?red Method Y o PP
2) Non-Dispersive Infrared Method!
3) Instrumental Analyzer Method™ 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
q Chlorine 1) Absorption Sampling, lon Chromatographic Extraction, Gas Chromatographic/Mass Spectrometric
Method!! Method!"## .
2) Isokinetic Sampling, lon Chrematographic Method ™ 2) Soxhlet Extraction, Gas Chromatographic Method "4
5 | Copper Isokinetic, Digestion, Inductively Coupled Plasma 3) Moﬂ;:zd Sonhlet Extraction, Gas Chromatographic
Method™ Method
6 Dioxins Isokinetic Sampling, Analysis by ISO/IEC 17025 2 Antimony 1) Waste Etraction, Digestion, Inductively Coupléd
: 1615)
Accredited Laboratory or Analysis by Department Plasma Method'
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled
(Dioxins/Furans Analysis Approved)™ Plasma/Mass Spectrometric Method41¢!
eesti " 1)
T Hydrogen Chioride 1) Absorption Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Plasma Method
Method!®! 4) Digestion, Inductively Coupled Plasma/
2) Isokinetic Sampling, lon Chromatographic Method™ Mass Spectrometric Method ™!
8 Hydrogen Sulfide Absorption Sampling, lodometric Method™! 3 Arsenic 1) Waste Extractlghlﬁgestmn, Inductively Coupled
9 Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma Method"
Method™ 2) Waste Extraction, Digestion, Inductively Coupled
y 16,16)
10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic Plasma/Mass Spectrometric Method!
Absorption Spectrometric Method'®! 3) Digestion, Inductively Coupled Plasma Method™%!
2) Isokinetic, Digestion, Inductively Coupled Plasma 4) Digestion, Inductively Coupled Plasma/
Method!! Mass Spectrometric Method™1€
1 Opacity Ringelmann’s Methad™ q Barium 1) Waste Extraction, Digestion, Inductively Coupled
]
12 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Plasma Method
Method®! 2) Waste Extraction, Digestion, Inductively Coupled
2) Chemiluminescence Method™ Plasma/Mass Spectrometric Method!" 1
3) Instrumental Analyzer Method'? 3) Digestion, Inductively Coupled Plasma Method™*!
13 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric 4) Digestion, Inductively Coupled Plasma/
Method® Mass Spectrometric Method™ 1€l
2) UV Fluorescence Method! 5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
815
3) Instrumental Analyzer Method® Plasma Method . .
14 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric 2) Waste Extraction, Digestion, Inductively Coupled
Method™ Plasma/Mass Spectrometric Method!'416
i ‘ {7151
15 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ 3 DTEGSUO"» Inductively Coupled Plasma Method
16 Xylene Adsorption Sampling, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma/
Method!® Mass Spectrometric Methad'™¢

S b

(urdinigmi Sasannile)
A

[

s tmm iR

6 Cadmium...

Sl

(naimyad dnsann3le)

{imomnmnguomp e
unevsSensionfiRnm




-0 - - od -
gl mauefiy FEhnie dnduil msuafiy F8arnt
Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 4 Plasma Method!'41%
2) Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasena/Mass Spectrometric Method" !¢ Plasma/Mass Spectrometric Method!!419
3) Digestion, Inductively Coupled Plasma Methoa™* 3) Digestion, Inductively Coupled Plasma Method™*!
4) Digestion, Inductively Coupled Plasma/ 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™¥ Mass Spectrometric Method ™4
Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 12 | Copper 1) Waste Extraction, Digestion, Inductively Coupled
Extraction, Gas Chromatographic/Mass Spectrometric Plasma Method!141%
Method?2 2) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method 192! Plasma/Mass Spectrametric Method"'4'¢
3) Automated Soxhlet Extraction, Ges Chromatographic 3) Digestion, Inductively Coupled Plasma Method™'*
Method 2221 ) Digestion, Inductively Coupled Plasma/
Chromiurn 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometric Method™1€
Plasma Method" 4% 13 | 240 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method"41¢ Method1929
3) Digestion, Inductively Coupled Plasma Method™* 2) Soxhlet Extraction, Gas Chromatographic Method"*2)
4) Digestion, Inductively Coupled Plasma/ 3) Automated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method™ Method 221
Chromium (Il 1) Waste Extraction, Digestion, Inductively Coupled 14 DOD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma Method; Waste Extraction, Colorimetric Extraction, Gas Chromatographic/Mass Spectrometric
Method; Calculation Methog!#!%17 Method!#%!
2) Waste Extraction, Digestion, Inductively Coupled 2) Soxhlet Extraction, Gas Chromatographic Method!92
Plasma/Mass Spectrometric Method; Waste 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Colorimetric Method; Calculation Method 23
Method'4/1%:1 15 |ooe 1) Waste Extraction, Separatory Funnel Liguid-Liguid
3) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/Mass Spectrometric
Alkaline Digestion, Colorimetric Method; Calculation Methog!##
Method 1517 2) Soxhlet Extraction, Gas Chromatographic Method!*2!
4) Digestion, Inductively Coupled Plasma/ 3) Autornated Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method; Alkaline Digestion, Method 1231
Colorimetric Method; Calculation Method* 47 16 |ooT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Chromium (V1) 1) Waste Extraction, Colorimetric Method™#!™ Extraction, Gas Chromatographic/Mass Spectrometric
2) Alkaline Digestion, Colorimetric Method™'” Method!928
W %{T“}S 2) Soublet...
11 Cobalt... &
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2 Sowhlet Bxtraction, Gas Chiomatographic Method % 2) Waste Extraction, Thermal Decomposition
3) Automated Soxhlet Extraction, Gas Chromatographic Amalgamation and Atormic Absorption Spectrometric
Method ™! Method!4:%
Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Waste Extraction, Digestion, Cold-Vapor Atomic
Extraction, Gas Chromatographic/Mass Spectrometric Fluorescence Spectrometric Method!629
Method!*#! 4) Digestion, Cold-Vapor Atomic Absorption
2) Soxhlet Extraction, Gas Chiomatographic Method ™ Spectrometric Method!'®
3) Automated Soxhlet Extraction, Gas Chromatographic 5) Thermal Decomposition Amalgamation and
Method 23! Atornic Absorption Spectrometric Method™”
Endrin 1) Waste Extraction, Separatory Funnel Liguid-Liquid 6) Digestion, Cold-Vapor Atomic Fluorescence
Extraction, Gas Chromatographic/Mass Spectrometric Spectrometric Methad™
Method#1 23 | Methoxychlor 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method 2! Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Saxhlet Extraction, Gas Chromatographic Methog!##!
Method 2! 2) Soxhlet Extraction, Gas Chromatographic Method 1044
Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric Method 22
Method!#2! 20 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method" ! Extraction, Gas Chromatographic/Mass Spectrometric
3) Automated Soxhlet Extraction, Gas Chromatographic Method!"***
Method = 2) Soxhlet Extraction, Gas Chromatographic Method "%
Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chrematographic
Plasma Method!63% Method 221
2) Waste Extraction, Digestion, Inductively Coupled 25 | Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method4*9 Plasma Method! 4
3) Digestion, Incuctively Coupled Plasma Method™ 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method 418
Mass Spectrometric Method™® 3) Digestion, Inductively Coupled Plasma Method"!¥
Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Methodé
Method!##4 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method %2 Plasma Methog!"4'!
3) Automated Soxhlet Extraction, Gas Chromatographic 2) Waste Extraction, Digestion, Inductively Coupled
Method 22V Plasma/Mass Spectrometric Method" 51
Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic 3) Digestion, Inductively Coupled Plasma Method!™
Absorption Spectrometric Method®4*" J 4) Digestion, Inductively Coupled Plasma/
l Mass Spectrometric Method"*?
£=Y
jﬂw 2) Waste Bxract m. 27 Polychlorinated...
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x Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid 28 Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid
(PCBS) Extraction, Gas Chromatographic Methog!#2 Extraction, Gas Chromatographic/Mass Spectrometric
- Aroclor 1016 2) Soxhlet Extraction, Gas Chromatographic Method!#25
- Aroclor 1221 Methog!?2* 2) Soxhiet Extraction, Gas Chiomatographic Method 162!
- Aroclor 1232 3) Automated Soxhlet Extraction, Gas Chromatographic 3} Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1262 Method #20 Method 23
- Aroclor 1248 29 |pH Electrometric Method'*
- Aroclor 1254 30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled
- Aroclor 1260 Plasma Method!!4!%
- 2-Chlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled *
- 2,3-Dichlorobiphenyl Plasma/Mass Spectrometric Method!#19
- 2,2,5-Trichlorobiphenyl 3) Digestion, Indluctively Coupled Plasma Method"™*
- 2,4 5-Trichlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,2 3,5 Tetrachlorobiphenyl Mass Spectrometric Method™!
- 2,2',5,5Tetrachlorobiphenyl 31 Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3,4,4"Tetrachlorobiphenyl Plasma Method! 4159
- 2.2 3,6,5Pentachlorobiphenyt 2) Waste Extraction, Digestion, Inductively Coupled
- 2.2,4,5,5-Pentachlorobipheryl Plasma/Mass Spectrometric Method''#19
- 2334 6-Pentachlorobiphenyl 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
-223445 Heachlorishent Plasma Mathod®419
- 2,73,4,55-Hexachlorobiphenyt 2) Waste Extraction, Digestion, Inductively Coupled
223556 Plasma/Mass Spectrometric Methog!#!9
Hesachloratiphenyl 3) Digestion, Inductively Coupled Plasma Method"™**!
- 2,2,4,4,5,5- 4) Digestion, Inductively Coupled Plasma/
Hexachlorabiphenyl Mass Spectrometric Method™ !
2233445 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Heptachlorobiphenyl ;x:;z&:::gas Chromatographic/Mass Spectrometric
v 2) Soxblet Extraction, Gas Chromatographic Method 192
Heptachlorobiphenyl 8 e
3) Automated Soxhlet Extraction, Gas Chromatographic
- 2,230,456 Method 30
Heptachlorobiphenyl 34 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
- 2238556 Plasma Method!419
Heptachlofchiphenyt 2) Waste Extraction, Digestion, Inductively Coupled
- 223,384,556 Plasma/Mass Spectrometric Method! 419
Nonachlorobiphenyt 3) Digestion, Inductively Coupled Plasma Method ™
o
)} 28 Pentachlorophenol... ) \ 4) Digestion...
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4) Digestion, Inductively Coupled Plasma/ 9 Benz{a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method4! Mass Spectrometric Method™*"
35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled 10 Benzene Purge and Trap, Gas Chromatographic/
Plasma Method(615) Mass Spectrometric Method"*#
2) Waste Extraction, Digestion, Inductively Coupled 11 | Benzolb)luoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Plasma/Mass Spectrometric Method!!41% Mass Spectrometric Method™*!
3) Digestion, Inductively Coupled Plasma Method!™**) 12 | Benzolkfluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
) Cigestion, Inductively Coupled Plasma/ Mass Spectrometric Method ™)
Mass Spectrometric Method¢l 13 Benzolc acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !
i Sy 125 1801 14 Benzola)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
— = Mass Spectrometric Method!2"!
i LU A 15 Benzoig h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
1 Acenaphthene Automated Sexhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method#21!
Mass Spectrometric Method™-!! 16 | Berylium 1) Digestion, Inductively Coupled Plasma Method™'
2 |Acetone Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method" 42 Mass Spectrometric Method!"1¢!
3 Aldrin 1) Soxhlet Extraction, Gas Chromatographic 17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Method!"®# Mass Spectrometric Method'®>"
2) Automated Soxhlet Extraction, Gas Chromatographic/ 18 Bis{2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method??!! Mass Spectrometric Method!#?!
q Anthracene Automated Soxhlet Extraction, Gas Chromatographic/ 19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodi52! Mass Spectrometric Method! %%
5 Antimony 1) Digestion, Inductively Coupled Plasma Method™ 20 | Bromoform Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!'*%
Mass Spectrometric Method!™*! 21 Butanol Equilibrium Headspace, Gas Chromatographic/
6 | Arsenic 1) Digestion, Inductively Coupled Plasma Method™* Mass Spectrometric Method!*
) 2) Digestion, Inductively Coupled Plasma/ 22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!™1#! Mass Spectrometric Method'*>"
7 | Atrazine 1) Soxhlet Extraction, Gas Chromatographic 23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!"*!
Methodho2 2) Digestion, Inductively Coupled Plasma/
2) Automated Soshlet Extraction, Gas Chromatographic/ Mass Spectrometric Method"™®
Mass Spectrometric Method?*! 2q Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
8 Barium 1) Digestion, Inductively Coupled Plasma Method!™*% Mass Spectrometric Method?**"
2) Digestion, Inductively Coupled Plasma/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!!**!
N

?m’l) 26 Carbon tetrachloride...

ndmgl Gnsanpiia)
mwﬂmuw‘l'””m“""“‘"“"




Slem -
il TRy el vl TRy A8k
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method!42! Method"0#
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic 2) Automated Soxhlet Extraction, Gas Chromatographic/
Method!'222 Mass Spectrometric Method®53!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 41 oot 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method®?*!! Method!1022
28 | p-Chlorcaniline Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!! Mass Spectrometric Method®**
29 | Chlerobenzene Purge and Trap, Gas Chromatographic/ 42 | Dibenz{ahlanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*24 Mass Spectrometric Method'2*!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 43 | Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%2% Mass Spectrometric Method!>=1!
31 Chlorofarm Purge and Trap, Gas Chromatographic/ a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*#¥ Mass Spectrometric Method!1%2%
32 2-Chlorophenol Automated Soxhlet Extraction, Gas Chromatographic/ a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?*? Mass Spectrometric Method*$2
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method!'9 46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method#29
Mass Spectrometric Method™'® 47 3,3-Dichlorcbenzidine Automated Soxhlet Extraction, Gas Chromatographic/
3a | Chromium (i) 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method**"
Alkaline Digestion, Colorimetric Method; Calculation ag 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Method!"81317 Mass Spectrometric Method!'##!
2) Digestion, Inductively Coupled Plasma/ a9 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Alkaline Digestion, Mass Spectrometric Method!***!
Colorimetric Method; Calculation Method 164" 50 1,1-Dichleroethylene Purge and Trap, Gas Chromatographic/
35 Chromium (Vi) Alkaline Digestion, Colorimetric Method™!™ Mass Spectrometric Methog!!®2!
36 Chrysene Automated Soxhlet Extraction, Gas Chromatographic/ 51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?*! Mass Spectrometric Method!!*#%
37 Cyanide Extraction, Distillation, Colorimetric Method472% 52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
38 24D 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method"*#"!
Method1022) 53 | 2,4-Dichlorophenol Autornated Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method'®3!
Mass Spectrometric Method?53! 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
39 | DDD 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method!129
Method"%# 56 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
2) Automated Saxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method1#
Mass Spectrometric Method?*! 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"42¥
40 DDE...
. b 57 Dieldrin...
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1;'”;‘ Dieldrin - 1) Soxhlet Extra:tion,?:s‘Chromarographic ddifl EAEINT Wiipmed
Method1022 71 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic
2) Autornated Soxhlet Extraction, Gas Chromatogrphic/ Method "2 !
Mass Spectrometric Method®**! 2} Adometed 5aed’1}et Exha:tﬁg‘?as Chromatographic/
58 | Diethyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method!53! 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chroma'f:)iraphid
59 2,4-Dirmnethylphenol Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Methog!*
Mass Spectrometric Method!2531 3 n-Hexane Purge and Trap, Gas Chromatographic/
60 2,4-Dinitrophenol Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method"*2)
Mass Spectrometric Method2s31! 74 CO-HCH 1) Soxhlet Extraction, Gas Chromatographic
61 2,4-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Method102
Mass Spectrometric Method ™! 2) Automated Soxhlet Extraction, Gas Chromatographic/
62 | 26-Dinitrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method ***"
Mass Spectrometric Method®3! 75 ﬁ-HCH 1) Soxhlet Extraction, Gas Chromatographic
63 Di-n-Octyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Methog!!%22
Mass Spectrometric Method?>! 2) Automated Soxhlet Extraction, Gas Chromatographic/
64 | Endosulfan 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method )
Method!%# 76 | y-HCH 1) Soxhlet Extraction, Gas Chromatographic
2) Automated Soxhlet Extraction, Gas Chromatographic/ Method!!®4#
Mass Spectrometric Method®**!! 2) Automated Soxhlet Extraction, Gas Chromatographic/
65 | Endrin 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method?*>!
Method!!02d 77 | Hexachlorocyclopentadiene | Automated Soxhlet Extraction, Gas Chromategraphic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method'>*!
Mass Spectrometric Method*!! 78 | Hexachloroethane Automated Soxhlet Extraction, Gas Chromatographic/
&6 | Ethylbenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'**"!
Mass Spectrometric Method!? 79 | Indeno(1,2,3-cd)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
67 | Fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method "
Mass Spectrometric Method?3) 80 | Isophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 | Fluorene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method®**"
Mass Spectrometric Method?3! 81 |Lead 1) Digestion, Inductively Coupled Plasma Method™*
69 | Heptachlor 1) Soxhlet Extraction, Gas Chromatographic 2) Digestion, Inductively Coupled Plasma/
Method!!%22 Mass Spectrometric Method™®
2) Autormated Soxhlet Extraction, Gas Chromatographic/ 82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Methed®™!! 2) Digestion, Inductively Coupled Plasma/
70 Heptachlor Epoxide 1) Soxhlet Extraction, Gas Chramatographic Mass Spectrometric Method™®
Method02 83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
2) Automated Soxhlet Extraction, Gas Chromatographic/ Spectrometric Method!"?
Mass Spectrgmetric Method!™*"
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2) Thermal Decomposition, Amalgamation, and ’ - Aroclor 1242
Atomic Absorption Spectrophotometry'™™ - Aroclor 1248
3) Digestion, Cold-Vapor Atomic Fluorescence - Aroclor 1254
Spectrometric Method™ - Aroclor 1260
84 | Methanal Equilibrium Headspace, Gas Chromatographic/ - 2-Chlorobiphenyl
Mass Spectrometric Method!'*2 - 2,235 Tetrachlorobiphenyl
85 Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic - 2,2'5,5Tetrachlorobiphenyl
Method!1022 - 2,3,6,4-Tetrachlorobiphenyl
2) Automated Soxhlet Extraction, Gas Chromatographic/ - 2,2,3,4,5Pentachlorobiphenyl
Mass Spectrometric Method' ! - 2,2,4,5,5-Pentachlorobiphenyl
86 | Methyl Bromide Purge and Trap, Gas Chromatographic/ - 2,3,3,4'6-Pentachlorobiphenyl
Mass Spectrometric Method!**¢ - 2,2,34,8,5Hexachlorobiphenyl
87 Methylene Chloride Purge and Trap, Gas Chromatographic/ - 2,23,4,5,5Hexachlorobipheryl
Mass Spectrometric Method"*?9 -2,235,56-
88 2-methylphenolt Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method™?**" -2,2,0,0'5,5-
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Hexachloroblphenyl
Mass Spectrometric Method?"! .2233.085
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/ Heptachlorebiphenyl
Mass Spectrometric Methog!'**% -2,2,30,4,55-
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/ Heptachlorobiphenyl
Mass Spectrometric Method'** -2,23484.5.6
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method™! Heptachlorobiphenyl
2) Digestion, Inductively Coupled Plasma/ - 2,2',3,4',5,5‘,6:
Mass Spectrometric Method™® Heptachlorobiphenyl
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/ -2,233,4,4,55 6
Mass Spectrometric Method?**!! Nanachlorobiphenyl
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/ 97 Pentachlorophencl Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*! Mass Spectrometric Method'?*>"
95 | N-Nitrosodi-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/ 98 | Phenanthrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>! Mass Spectrometric Method 37
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic Method "+ 99 | Phenol Automated Soxhlet Extraction, Gas Chromatographic/
(PCBS) 2) Automated Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method®**
- Araclor 1016 Method ™22 100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
' - Aroclor 1221 Mass Spectrometric Method™"
- Aroclor 1232
m"!"l 101 Selenium...
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™* 116 | 2,4,6-Trichlorophenol Automated Sexhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method'*!
Mass Spectrometric Method ™% 117 | 1,3,5-Timethylbenzene Purge and Trap, Gas Chromatographic/
102 | Sitver 1) Digestion, Inductively Coupled Plasma Method™! Mass Spectrometric Method"**
2) Digestion, Inductively Coupled Plasma/ 118 | vanadium 1) Digestion, Inductively Coupled Plasma Method™'s!
Mass Spectrometric Method™¢ 2) Digestion, Inductively Coupled Plasma/
103 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™®!
Mass Spectrometric Method"%2% 119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method424
Mass Spectrometric Method"*2¥ 120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method! 2%
Mass Spectrometric Method! 2 121 | m-Xylene Purge and Trap, Gas Chromatographic/
106 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!"*2%
Mass Spectrometric Method!*¥ 122 | o-Xylene Purge and Trap, Gas Chromatographic/
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Methog!*#9
Method!!®? 123 | p-Xylene Purge and Trap, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!*?*!
Mass Spectrometric Method 3! 124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
108 | TPH (C5—Cq) Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!"**¥
Mass Spectrometric Method*2Y 125 | Zinc 1) Digestion, Inductively Coupled Plasma Method™!
109 | TPH (Cog= Cre) 1) Solvent Extraction, Gas Chromatographic Method!!'#"! 2) Digestion, Inductively Coupled Plasma/
2) Autormated Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method!™'¢!
Method'V
110 | TPH (Coug - Cse) 1) Solvent Extraction, Gas Chromatographic Method" ' snmsfudy .
2) Automated Soxhlet Extraction, Gas Chromatographic 1. NSEMTNGRATNTIL, UIBMIANSENTRGREMNTIY, W0, 2548, (foe matdndaigenie
Method@! Santaflfud srfovnyunwn. 25 unsiau 2549, i 123 meufites 119,
1 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ 2, AIENTHERAMNTIY, UTENAATENTHQAEMNTIY, WA, 2549, Gy ArmurAinmmi
Mass Spectrometric Methog!!*?¥ rufiSeuslugimafissvweensinuresvesiphlsdinliunsuibudomas.
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ 11'uﬁw1qlumﬂ. 4 Funmn 2509, i 123 moufiy 1254,
i Mass Spectrometric Method!!*?" 3. mnedmnsasiaandeuwinlssmelne, u‘ﬂnﬁmnmﬁ'ﬂiu. Favinda 4. nymm:
113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ puufimafiu, 2547,
Mass Spectrometric Method 1424 4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Wastewater. 23 ed. Washington, DC: APHA, 2017.
Mass Spectrometric Method424 5. United States Environmental Protection Agency. Standards of Performance for
115 | 2,8,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/ New Stationary Sources. 40 CFR 60. Appendix A, 2019.

Mass Spectrometric Method®*!
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6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,

7. United States...
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acld Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digesticn for Hexavalent Chromium, SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996,

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996,

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. 3

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 6010B, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 2007,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry, SW-846
Method 7473, 2007 o
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007,
21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Nenhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.
22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.
23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996,
24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography,/
Mass Spectrometry (GC/MS). SW-846 Method B260D, 2018.
25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Methad 8270E, 2018.
26. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996.
27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996.
28. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.
29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.
30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
31. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™
2) 5-Day BOD Test, Azide Modification Method'”
2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method!
2) Closed Reflux, Colorimetric Method'?!
3) Closed Reflux, Titrimetric Method®!
3 | Color ADMI Weighted - Ordinate Spectrophotometric Method?
¢ | Cyanide Distillation, Colorimetric Method®™
5 Formaldehyde Distillation, Colorimetric Method'™
6 | Free Chlorine DPD-Ferrous Titrimetric Method™
7 Oil and Grease Liquid-Liquid Partition-Gravimetric Methed™
8 |pH Electrometric Method?!
9 | Phenols 1) Distillation, Chloroform Extraction Method'™
2) Distillation, Direct Photometric Method'?
10 | Sulfide ZnS Precipitation, lodometric Method®?
11 | Temperature Laboratery and Field Method'?
12 | Total Dissolved Solids Dried at-180 %'
13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method?
14 | Total Suspended Solids Dried at 103-105 9%
omede Qdpsszuie) S 7 31013
it HIuniy ek
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method™®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method™
3 Opacity Ringelmann’s Methog®™*
4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method!®!
2) Instrumental Analyzer Method™
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
WMethod'®!
2) Instrumental Analyzer Method!'”!
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7 Total Suspended Particulate | Isckinetic Sampling, Gravimetric Method™

6 Sulfuric Acld Isokinetic Sampling, Barlum - Thorin Titrimetric Method'®
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1 Cyanide Distillation, Colerimetric Method™!

2 |pH Electrometric Methed”

3 Phenols Distillation, Direct Photometric Method™?
innarafiaf

1. me wsoiated wasiysdinvel Squbdnd, urserin, (25a7) gffedmneiidy.
inde 4. nqavna: mneimnimfundeuiasemalig
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC : APHA, 2017
3. NIENIAAMNTTU. USENANTENTIERAMNTIY, W.A. 2549 o8 Avummin
e uieluamasueoensnuiosemderlaadmiliunauidudomds.
TRvampune. 4 S 2549 wu 123 moufitey 125
4. NIENTNRAAMNTIL. UTENANITZNTIERAMNIIY, WA 2549 Gos fmunAnGinm
whedufiFilusmarssisaensnUdose e emiimineilan,
FreRseMEUNY. 4 fumay 2549, i 123 moufie 1258
5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.
6 United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.
7. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2020.
8. United States Environmental Protection Agency. Determination of Carbon
Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure, 40 CFR 60
Appendix A Method 10, 2017.
9, United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 60 CFR 60
Appendix A Method TE, 2019,
10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017.
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