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ANALYTICAL BALANCE (DU)
Model : XS205 DU

Serial No. : 1126323724



Calibration Certificate ID
TH2046-059-072221-ACC-TH

Metilar-Toledo (Thailand) Lid.

METTLER TOLEDO

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-Dislrict

Bangna Dislrict, Bangkok 10260
+66 2723 0382

Calibration Certificate ID
TH2046-059-072221-ACC-TH

METTLER TOLEDO Service

Measurement Results

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
Accuracy Calibration Certificate
Customer
Company: _EASTERN THA! CONSULTING 1992CO., LTD. —
Address: 683 Moo 11, Sukhaphitan 8 Rd., Nong Kham e
City: Sriracha ___ Contact: Sasipom Nakin S
Zip/ Postal: 20230
State / Province: _Chonburi
orsectumter: 14 BRI
A
$D33219 4694
Weighing Device
. Meltier Toledo ______ InstrumentType: Weighing Instrument
Mode: _Xs205DU - — .. AssstNumber: LABE 031
Serial No.: 1126325724 .. Terminal Mode!: SAT = i
Bullding: Laboratory Terminal Serial No.: 1126323724
Floor: I — —_____ Temminal AssatNo.; NA_ e
Room: Laboratory
Range Max. Capacity Readability {d)
1 | Blg 0.00001 g
2 2209 0.0001g |
: Procedure
Calibration Guidelne: _EURAMET cg-18v.40(11200%)
METTLER TOLEDO Work Instruction: _CP/W002/20 o _

This calibration cerlificate contains measurements for As Found

No As Left

was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibralion with a built-in weight.

was performed because lhe device

In accordance with EURAMET cg-18 {11/2015), lhe test loads were selecled to reflect the specific use of the weighing device or to

Repeatability
Test Load: 70 g
< As Found
1 1 §9.99998 g i N/A & Asleft 1 (Tust Powny
—— —- 260
2 69.99997 g NIA
1] 4d 2
3 69.99997 g N/A
4 69.99998 g NA 3d-
5 £9.99397 g N/A 20
[ 69.99958 g | N/A | . 3 o 1 . z N
T 69.99959 g | N/A | Ok
— - .
[ 8 59.99998 g N/A [ i
| 9 65.99997 g 1 NA G )
| o | N/A | )y
- T 8 L 4
Stondard | |
Deviston ‘ 0.000008 g | NA
] L]
6
The "d" in the graph the ility of the | in which the
lest was performed.
The resulls of this graph are based upon the absolule values of the differences
fram the moan valoe,
Eccentricity

Test Load: 100 g

dale specific conditlons.
Temperature Humidity
As Found Start: 26.9 °C End: 26.8 °C Start: 73.8 % End: 71.9 %
As Found Calibration Dats: 22-u-2021 _ Callbrator %
As Left Calibration Dats: N/A ——
Issue Date: 23-JuF2021 Patipat Swealpanuwat
Approved Signatory: Z : :
M Kassakom Tassanachaisakul
[J Santi Jitniyom
[ Surachet Sukkate
Saftaare Versiar: 1.23.0,128 ©METTLER TOLEDO e J.of 5
Repont Version: 2162 This W &0 orig and may "'1"
Form Number: F103C wrillen permission of the kssulng calibration laboratory. "’g‘
-~

Position As Found 3 4
| 1 99,9999 N/A
f oy —_ -1d 1d
I 99.9998 g | N/A
[ 99.9998 g [ N/A |
| 4 100.0000 g | N/A
| 5 100.0000 g | _ NA ) -1d 1d
= |2 s
Maximurm
Devialion [ 0.0001g A ! As Found
|
The "d" in the graph rep the ity of the in which
(he lesl was performed.
©®METTLER TOLEDO Page 2 of 5

Softeare Viersion: 1.210.120
Report Versian; 2,16.2
Form Number: F103C

This is an original document and may not be parially reproduced without the

written permission of the issuing callbration laboralory.



Calibration Certtficate ID
TH2046-059-072221-ACC-TH

Calltration Carifficats ID
TH2046-059-072221-ACC-TH

METTLER TOLEDO Service

METTLER TOLEDO Service

Error of Indication

Rernarks

As Found

FACT adjustment functionality activated

End of Accrodiisd Section

k Equipment condition: Good
_1 0.00000 g | 0.000009 Oﬂo_no_o_g_ 0.017. mg H 2 : Next lon according to o r's procedure
2 0.01000g | 0.01000 g __0.00000g 0.019mg —f- 2|
3 0.10000 g ! 0.09999 g _-0.00001¢g 0.023mg | 2
4 1.00000 g 1.00000 g 0. 00000 0g | 0.032 mg 2 |I
5 4.99998 g 5,00000 g G 0[)002 9 | 0.048 mg 2|
6 9.99999 g 10.00001 g 0.00002 ] | 0.061 mg 2 JI
7 20.00001 g 20.00005 g __0.00004¢ | 0.082 mg 2 I
8'| 49.99993 g | 49.99997 g 0.00004 g i 0.12mg '_2_,
9 | 99.9999 g i 99.9999 g 0.0000 g 0.21 mg 2 |
10 Il 149.9998 g | 149.9998 g 0.0000 g 0.32 mg 2
1 | 199.9998 g ! 199.9998 g 0.0000 g 0.37 mg 2
"The calculated uncertainty was replaced by the CMC (Calibration and Measurement C: value the uncertainty
was smaller than the CMC value.
i A T B N As Found
|
Od=
| ® AsLeft
E uy
5 !
E Far improved legibility of the graphics
- | = only increasing measurement points
5 | zre shown and measurement points
E = ! | close o zero are nol displayed.
i = - . "
O
N —

The uncertainty stated is the expanded uncertainty at

50 100 150

Calibration Paints [g]

lib 1 obtained by multiplying the standard corrbined uncertainty by the

caverage factor k — which can be larger than 2 according lo EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximalely 95%.

The user is responsible for maintalning environmental conditions and the sellings of the weighing instrument when it was calibraled,

Test Equipment

All weighls used for metrological testing are traceable to national or international standards. The weights were calibrated and certifled by

an accredited calibration laboratory.

Welght Set 1: OIML E2
Weight Set No.:
Certificate Number:
Themmo Hygrometer

Equipment No.:
Certificate Number:

ws28 ______ Dateoflssue: _17-Nov-2020 o
170241 — Cali Due Date: _15-May-2022 -
INS1 _ _ Date of Issue: 02-Mar-2021

21H403 Calibralion Due Date: .23-Feb-2022

The information below and any altachiments to this calibration certificate are not part of the accredited calibration.

Softwars Version: 1,23.0.128
Repan Verslon: 216.2
Form Numbar: F103C

“ware Version: 1.23.0.128
At Verslan: 2,16.2
Numter: F103C

@METTLER TOLEDO Fn%jm‘ 5
This Is an original document and may not be parially reproduced withoul ihe
written pefmission of the Issuing caibration laboratory.

ONETTLER TOLENO

Page 4 of 5

Thits ks 30 eeigingl decumant snd oy 1ot Ba piritaly reproduced wisou the
written permission of the issulng e &ration Laboralory.



Attachment to Calibration Certificate:
THZ2046-059-072221-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Calibration Cetificate ID
TH2046-059-072221-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 [n use. The formula shall be used for the of the inty under consit ion of

1he errors of i The value R rep the net load indicalion in the unit of measure of lhe device. ®
T ient far the of the measurement uncertainty in use: ASs-10%/K G WI
Temperalure range on site for the evaluation of the measurement uncertainly in use: sk

Certificate

I 1 [ 0.00001 g 81g Ui=0018mg+0.00608mglg-R | ___L—_

[2] o0001q 2209 Up = 0.06 mg + 0.00603 my/g * R NIA |

To optimize the stability of the linearizalion, besides of the zero load only increasing measurement points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equalion As

vl v

Found

In Use for Various Net Indications (Exampias)

and L
100220 g 0.018 mg 082% | N/A NIA |
0.02200 g 0.018 mg 0.082% |_ _oooNA NA
0.22000g 0.019 mg 0.0088% | N/A i N/A The weighing device meets the given The weighing device meets the given
2.20000 g 0.031 mg 0.0014% | N/A NIA | process requirements. process requirements.
1 220.0000 g 1.4 mg 0.00063% | NIA N/A |
Tests Performed: I‘_}j As Found r Tt As Left [T,] No adjustments/modifications made. As Left results
i N correspond to As Found.
Euf- | E ] Process Requirements
H i 2
§ ; . { ﬁ Weighing Tolerance: 1% I Smallest Net Weight: 0.01000 g Safely Faclor: 2
3 H , {
> |
£ & ; Safe Weighing Range
= T T h s 0w
Weighing Range [%) Rguding g
As Found As Left

The weighing range shown in lhe absolute uncertainty graph refers to the first interval/range of the device,

S
e

Software Versiarr 1.23.0.128
Report Verslon: 2.16.2
Form Nurmber: F103C

©METTLER TOLEDO

Page 5 of 5

This is an originat document and may nol be partially reproduced without the
written permisslon of the ssuing calibralion labaratory.

Kotabvu Massuiumant Unverty ()

Marmus riant Uncariansy

v,
Py |ntarma %

Safe To Weigh

/ I \ Wrvgpend Koo 1 p——
comas’  oms  oofuwg
Msary st bt ey
Aaurvan
Detureim

While the values in this graph reflect the sctvel callbralion results, tha measurement uncertainty curves are simply a visual representalion, This graph reflects As Leff lasting, inless only As Found
wes perfarmed.

©METTLER TOLEDOQ Page 1 of4

This Is an original document and may not be partially reproduced withou! the:

Sofware Version: 1.23 0.1268
Report Version: 2162

Form Number F103C writlen permission of lhe issulng calibration laboratory,



Altachment to Calibration Certlficate: METTI.ER TOLEDO SerVICG

TH2046-059-072221-ACC-TH
GWP® Certificate

Minimum Weight

As Found Minimum Weight Table
Range 1
Minimum wi
| Tolerance | 1 T2 T a [ 5 10 I
0.1% 0.017873 g 0.035965 g | 0.054282 g i 0.091605 ¢ | 0.189140 g
0.2% 0.008909 g 0.017873 g | 0.026891 g | 0.045095 ¢ 1 0.091605 g |
0.5% 0.003557 g 0.007123 g | 0.010697 g | 0.017873 ¢ 0.035965 g |
1% 0.001777g 0.003557 g | 0.005339 g i 0.008308 ¢ 0.017673 9 i
% 00008889 0.001777 g | 0.002667 g | 0.004448 g 0.008909 g
5% 0.000356 g | 0.000711 g | 0.001066 g ] 0.001777g | 0.003557g |

The minimum weight table applies to the fine range of the weighing device,

J Pass: The determined minimum weight meets the requirement for the smallest net weight,

As Left Minimum Weight Table

Ranga 1
Mimmurn weights for different weighing lojerances and

! | Safety Factor |
| Tolerance | 1 ! i I s | s o 10

0% ' oomssy | oowesg | ossseg | oooteosg | odetg |

02% | ooueosg |  o0017873g | ooseB9tg |  0.045095g | 0.091505g

05% 00035579 |  0007123g | 0010697 g 0017873g |  0.035%65g

1% 0.001777 g 0003557 00053399 | 0008909g | 0017873

2% 0001777 g 0.002667 g [ o.004448 9 [ 00089099 |

5% 0000711 g 00010s6g | 0001777g | 0.003557g

The minimum weight 1able applies lo the fine range of the weighing device.

“ Pass: The determined minimum weight meets the requirement for the smallest nel weight.

Al these nel minimum weight values, the measurement uncertainty of the weighing device Is equal to or less lran 1/1 (na safety faclor), 1/2,
113, 145, or 1/10 of the required lolerancs. The values are calculated with k = 2 and based on the linear farmula of the measurement uncertainty

of tha walghing davica in usa,

The safety factor for As Found Is always 1. This implies no safety factor. As Found tesling looks at the behavio- of the instrument from the past
until lest accurred. For the past, it is necessary ta know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum welght values in above table:
1. IF"NJA* is shown above, na appropriate value could be calcutated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Sohtesre Verslon: 1,230,178 DMETTLER TOLEDO Page 2 of 4

Reporl Version: 216 2 This Is an original document and may nol be partislly feproduced without the
Fom Number: £103C wrillen permission of the issuing calibration faboratory.

Attachment to Callbration Certificale: MHTLER TOI.EDO SGfVlCB

TH2046-059-072221-ACC-TH
GWP® Certificate

Measurement Results

Results Summary

Emox of ndication

’_ As Found| __ ; TR DR .

« =Passed
K =Failed
Ay = Safely Factor not met

Repeatability

Testioad: 70g

0.1% | 0.000005 g X i, x

[ o2% 0.000010 g T . ‘__ a
i 0.5% 0.000025 g —— v Re— [ v
1% 0.000050 g v e
T T oo g v v
5% 0.000250 g N v - v

The weighing tolerance is met if the slandard dev ation is less than orizgual to the corresponding control fimiL

Eccentricity

Test Load: 100g

Tolornos

0.0500 g v A

] 3 i 010009 | v | v
I St T 0.0001 g g 0,0001 g I i

1% | osooog v e
% L tboog Y e e
7 e 0 250000 | v

The weighling lolerance is met if the deviation is less ihan or equal to Uw corresponding control limit.

@METTLER TOLL DO Page 3 of 4

Thee & 3n ongal Socamest and may nél 30 |armially reproduced withoul the
written pamnission of the Baun; &/ Bdaon laboratoy.

Software Yerskan: 1.23.0.128
Report Version: 246 2
Form Number: F103C



Attachment to Callbration Cenrtificate:
TH2046-059-072221-ACC-TH
GWP® Certificate

Error of Indication

METTLER TOLEDO Service

As Found
Cantral imifs for various werghing tolerances
Referencs Value Errar 0.1% 0.2% 0.5% 1% 2%
0.00000g | 0.00000g |  NiA NA | NA | NA N/A NIA
20.00001g | 0.00004g | 0.01000g | 0.02000g | 0.05000g * 0.10000g | 0.20000g | 0.50000g |
49.99993 g 5.'60004-91 0.02500 g | 0.05000g | 0.12500g  0.25000g | 0.50000g | 1.25000 !
99.9%999 | 00000y | 0.0500g | 0.1000g | 025009 0.5000g | 1.0000g | 250009 |
14999989 | 0.0000g | O 45009 | 07509  0.7500g | 1.5000g | 3.7500g |
199.9998¢g | 0.0000g | 10009 | : 1_.060'0.g' [ 200009 | 500009 |
v | v v v v v
As Left

0.00000 g I 0.00000 g N/A N/A NA-— | N/A
20.00001 g | 0.00004 g | 0.01000g | 0,02000g | 0.05000g ; 0.10000¢g

45995939 | 0.00004g | 0,025009 | 0.05000 | 0.12500g : 0.25000g
9999899 | 0.0000g | 0.0500g | 010009 | 0.2500g  05000g
149.99989 | 000009 | 0.0750g | 015009 | 0.37509  0.75009
199.99%8g | 0.0000g _0?66 g | 020009 | 0S000g  t.0000g | 200009 | 500009 |
R B A A

The weighing tolerance is met if the emor (of indication) for each test point is less than or equal to the comesponding conlrof

limit for that particular weighing tolerance, Results at or close to the zero point cannot be assessed.

Soliware Version: 1.23.0.128 ©METTLER TOLEDO Page 4 of 4

Report Verslon: 2.16 2 Tiis Is an original documes and may nol be partially reproduced without the
Form Number; F103C written permission of the [ssuing calibration taboralory.

Service Date: 2021-07-22

Document Number: TH2046-542-072221-L ABBalanceHR
EASTERN THAI CONSULTING 1892 CO., LTD.

683 Moo 11, Sukhaphiban 8 Rd., Nong Kham, Sriracha, Chonburi 20230

METTLER TOLEDO

Sasiporn Nakin
Balance Health Report
Device Details
Metiter Toledo Accessory 1:
Model: XS205DU Accessory 2:
Sarial number: 1126323724 i RS —
» 4.00/581 Waight set for routine ing: es
De 8. 8 0,
In use: Yes Last <1year
Instument age: > 10 years Last instrument calibration: < 1year
Spare parts svallable: Yes o
Last minis weigh! 3 Never
150
Process Iolerance in %: 1% ) .
Routine testing performed: Yes
Smathest sample net waight: 0.01000 9
Check List
Roam lemperatute flucuation V' Leveling v
Exposure to direct sun v |Cleanliness v
Vibrations v C - missing parts see additi remarks v
Draft v Settings oplimized for operaling envirenment v
Dirt or dust & |Other - objections noted as addttional remarks =
Static v 5 omponant Che
schanica pone S Power suppl v
Draft shield 4 Shiding doar drive -
Welghing pan position v Internal weight drive 4
Housing v |osplay v
Other - objections noted as it remarks = Olher - oblecllons noted as additit remarks e
Recommendations
Instrument calibration
Identy safe weighing mnge Replace Instrument
GWP verification / risk assessment Yes |Replace /add parts (see addiional femarks)
Priventive maniensnce Onstte repalr
Perform routine testing with test weighls Depol repalr
User training Use of accessories (see
Ems:  dc_lsbieic1952.com
Engineer Detalls
22-Jul-2021
Name: Patipat Sweatpanuwat
Signatue: <3 P

This la not & cortificals,
Itshould not be used o Interpret final resulls for Lhe testing of these devices.

Legend: v/ Good/Pass 4 Needs Altention x Bad/Fail == Not Applicable
— e ———— =
846/4 - BAGIS Lasafle Rd,, Barina Tai Bub-Diskiet, Bancnn Drsicl, Barshok 10260, +66 2723 0382 ME'TI_ER TGLEDO Sewlcﬂ

mmm Ls;ﬂm:esunmnﬂmm Flirpeon Vi T2 @?ﬂ?{‘ TOLEDD
Jé,’ffw




ANALYTICAL BALANCE
Model : SECURA224-1S

Serial No. : 0036707137



o

ASIA MEDICAL AND AGRICULTURAL LABORATORY it
N

A M AR (: AND RESEARCH CENTER CO.,LTD. ﬁvﬁ
L/ 361,361/1-4 Soi Ladiprag 122, % %
pran 122, (Mahadthal 1), Ladprao Road, Phiabphla, 4_‘//:\'\ E
Wangthonglang, Bangkok Thailand 10310, Head Office “d, ,:I'I\““\&

NSC-TISI-TIS 17025
CALIBRATION 0152

Tal (66) 2-934-2381-3 Faw (65) 2-914.0651
http://www.amarc.co.th Email: d@amarc.co.th

Certificate No. : 21-013243 Page 1 of 4

Sample code : 21405951-007

CERTIFICATE OF CALIBRATION

Customer + EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230

Location of calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)

Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS
Model : SECURA224-1S
Serial No. : 0036707137
ID No. : LABE 05/2
Date of Receipt : 09 February 2021
Date of Calibration : 09 February 2021
Calibrated by Mr. Pattarakorn Pankiong Approved by ( Mr. Somchai Neampunt )
Scientist Signed for Director
Date of Issue 18 February 2021
S
N
The inties are for a col 1ce probability of approximately 95% ‘

The calibralion result is applied only o the above calibrated item and was found accurate as shown on date and plece of callbration only.

This Certl is issued in with the it of ditation granted by the Thai Laboratory Accreditation acheme which has assessed
the measurement capability of the faboratory and its traceability 1o recognized national standards and lo the unil of measurement realized al the
cofve ding national d lab Y. This certificale may not be repradticed other than in full excepl with the prior written approval of the Asia

Medical and Agriculiural Laboratory and Research Center Co., Ltd. (AMARC)

FM-CL-017 Rev.04 Effective Date. 09/11/15

e e

/,_., ASIA MEDICAL AND AGRICULTURAL LABORATORY

AMARC AND RESEARCH CENTER CO., LTD.
(_—

361,361/1-4 Soi Ladprac 122, {Mahadthai 1), Ladprao Road, Phlabphla,
Wangthonglang, Bangkok, Thalland 10310, Head Office
Tel.(66) 2-934-2381-3 Fax.{66) 2-934-0661

http://www.amarc coth Email: d@amarc.co.th NSCTISITIS 17025

CALIBRATION 0152

Certificate No. : 21-013243 Page 2 of 4

Sample code : 21-05951-007

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE

Manufacturer : ) ~ SARTORIUS
Model : SECURA224-18
Capacity : Max 220 g *
Resolution : 0.0001 g
Serial No. : 0036707137

ID No. : LABE 05/2

‘Result of Eal'iﬁljaildn 5

1.Test welght and repelatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/lemperature/hurnidity,etc.) Operator handling of the balance

is also included in the standard deviation.

[ Before adjustment [ Afeer adjustment

Unit: g Range : 220
Nominal value 100 200 - -
No adjustment
Standard weight 99.999959 = 199.999922 - -
] Adjustment
Average reading of indicator 99.9998 199.9988 - -
Standard deviation 0.00005 0.00005 - -
Unit © - Range : - [1 efore adjustment ] After adjustment
Nominal value . = a z
[ No adjustment
Standard weight - - - -
[J Adjustment.
Average reading of indicator - - - -
Standard deviation - - - =
) :\ 7 iwn.../
e
FM-CL-064 Rev.02 Effective Date. 09/11/15



_—P  ASIAMEDICAL AND AGRICULTURAL LABORATORY ity
AND RESEARCH CENTER CO.,LTD. S
AMARC S
(_/ 361,361/1-4 Soi Ladprao 122, (Mshadihai 1), Ladprao Road, Phizbphia, f//‘-“"\\'_""-é‘
Wangthonglang, Bangkok. Thailand 10310, Head Office %},mh‘\&

Tel{66) 2-934-2381-3 Fanl66) 2-934-0661
http://www.amarc.co.th Emall: dl@amarc co.th

NSC-TISI-TIS 17025
CALIBRATION 0152

Certlficate No. : 21-013243 Page 3 of 4

Sample code 1 21-05951-007

REPORT OF CALIBRATION

Resuit of C_allbratloh g

2. Sensitivity or value of a scale division

Change in the output variable of a measuring Instrument divided by the associated change in the input variable.

Unit: g
Range : 220 Range : N
’ T TestPoint | Sensitivit,§ | TestPoint | Sensifivity,S
0 I 1.00 - . -
I‘ 100 1.00 - -
i Lt S TR, ST | S S e
3.Departure of indication from nominal value, Linearity
Unit: g
Nominal Standard Average Reading  Correction ) ‘.’Exjparidec:i Coverage
Value Value of Indicator Value Uncertainty Factor (k)
Unload* 0.0000000 0.0000 0.0000 0.000094 2.01
0.01 0.0100020 0.0100 0.0000 0.000094 2.01
0.1 0.0999987 0.1000 0.0000 0.000094 2.01
1 1.0000133 1.0000 0.0000 0.000085 2.01
2 ' 2.0000023 2.0000 0.0000 0.000095 2.01
5 4.9999988 5.0000 0.0000 0.000096 2.01
10 10.000007 10.0000 0.0000 0.000097 2.01
20 19.999989 20.0000 0.0000 0.00010 2.01
50 49.999972 50.0000 0.0000 0.00012 2.01
100 99.999959 99,9999 0.0001 0.00016 2.00
200 199.999922 199.9998 0.0001 0.00028 2,00
The resull expanded uncertainty of measurement U is stated as the standard uncertainty of it p by the ge factor k , which
for a normal distributi ds to @ ge probabllity of approximately 95%. The standard uncertainty of messurement has been

delermined in accordance with UKAS M3003 - M
Remark u'
* = Calibrations marked "Not Accredited” in this Cerlificate have been included for compleleness, ”~

Effeclive Date. 09/11/15

FM-CL-064 Rev,02

/—’ ASIA MEDICAL AND AGRICULTLRAL LABORATORY ..\mwn.,,?
AMARC AND RESEARCH CENTER CO.,LTD. isl‘\_/a\—/ i
(-/ 361,361/1-4 Soi Ladprao 122, (Mahadthal 1, Ladprao Road, Phiabpia, ?/,’;-'-/-::“\'-51‘ 1

Wangthonglan, Bangkak, Thalland | 0210, Head Office '4.,,' fﬁh-“:‘\

Tel[E5) 1-£34-2381-3 Fa(56) 1-934.0651

http://www.amarccoth Email: cfiamarc.coth NSCTISLTIS 17025

CALIBRATION 0152

Certificate No. : 21-013243
Sample code 1 21-05951-007

Page 4 of 4

REPORT OF CALIBRATION

4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccaiitric) loading. The comer toad increases with the weight of

the load and its removal from the center of the pan support.

| @ Crde
Weighing pan (O Triangular Test weight: | 100 {
! QO Rectangular Unit: g
. Range 220 - t O, X

Position Reading of indicator Reading of Ind cator
99,9998 -
99.9999 -
99,9988 - f

99,9997 =
OD
O

N A WN -

99.9998 -
€

| ’ 99.9998 - I D
iMaximum difference 0.0001 - ! ‘

icondition of Callbration

(-]

1. Calibration Method : WI-CL-004 base on UKAS LLAB 14 : 2019 6. |Ambient Conditions Min Max

Temperature ('C) 247 | 250
Relative Humidity (%Rh) | 51.0 | 588

2. This result of calibration was found accurate as shown on date znd

place of calibration only.

3. Reference siandard instrumenlt : iAir pressure (hPa) 1009.0 | 1009.8
Instrument Clasis 1D. No. Certificate No. Due date
1) STANDARD WEIGHT 1mg to 1 kg E2 LB-WE-4D 20-116015 28 December 2021

4. This cerlificalion is traceable to the International System of Unit riaintained at : -

- Through the reference standard laboratory of Asia Medical and |Agricullural Laboratory }_r_ﬂ _R_g-:.earch Center Co,, Lld,

-__\*“ W

{ Instrumeni number 1 ). /‘-“\ D I\V,
C : - \I
o]

§, Condition of Calibration item : Normal

End of Report

FM-CL-064 Rev.02 Effective Date. 09/11/115



ANALYTICAL BALANCE
Model : SECURA224-1S

Serial No. : 0036707137
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. :  22-011768 Page 1 of 4
Sample Code 1 22-04498-005
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analyticel Balance Room)
Equipment : ELECTRONIC BALANCE
Manufacturer ; SARTORIUS
Model : SECURA224-1S
Serial No. : 0036707137
iD No. : LABE 05/2
Date of Receipt : 03 February 2022 ~
Date of Calibration : 03 February 2022

vl
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)
Scientist Signed for Directo

Issue date 07 February 2022
The inties ara for a ility of approxi ly 95%.

The calibration result is applied only to the above callbrated item and was found accurate as shown on date and place of calibration only.

This Certificate is lssued In accordance with the conditions of accreditation granted by the Thai Lab ¥ h which hes d the
measurement capability of the laboratory and It traceability to recognized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. Thie certificate may not be reproduced other than in full except with the prior written appraval of the Asia Medical and

Lab yand Center Public Company Limited (AMARC).
361 Sol Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphia, Weng Thonglang, Bangkok 10310 FAX 02-516-6549 WWW_AMARC.CO.TH

FM-CL-017 Rev.05 Effective Date. 15/10/21

'
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ASIA MEDICAL AND =
A M A R C AGRICULTURAL LABORATORY ———
AND RESEARCH CENTER

NSC-TIS}-TIS17025
CALIBRATION 0152

Certificate No. :  22-011768 Page 2 of 4
Sample Code :  22-04498-005

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS

Model : SECURA224-1S
Capacity : Max 220 g

Resolution : 0.0001g

Serial No. : 0036707137

iD No. : LABE 05/2

] R‘%%F'ji of :S:alib;*atign : .

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and
the same load under the same measurement condition. The measurement of the repeatability must include both the
balance specifications and the embient (vibration, fluctuating air current/temperature/humidity,etc.) Operator
handling of the balancs is also included in the standard deviation.

Unit: g Range: 220 Before adjustment After adjustment
Nominal value 100 200 100 200
[ No adjustment .
Standard weight 100.000022 200.000141 100.000022 200.000141
Adjustrment y .
Average reading of indicator 99.9998 199.9998  100.0000  200.0000
Standard deviation 0.00009 0.00005 0.00005 0.00004
Unit: - Range: - [2 Before adjustment {1 After adjustment
Nominal value i : %

L] No adjustment Standard weight - - =

[J Adjustment
o Average reading of indicator - i "
Standard deviation - C
C
361 Soi Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACTESAMARC.CO.TH
Wang Th k 10310 FAX 02-518-8045 WWW._AMARC CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH OENTER

-

NSC-TISE-TISI7025
CALIBRATION 0152

Certificate No. :  22-011768 Page 3 of 4
Sample Code :  22-04498-005

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division
Change in the output variable of a measuring instrument divided by the assoclated char ge in the input variable.
Unit: g

Range : 220

3. Departure of indication from nominal value, Linearity

Unit: g

v

¥ ..‘ .
BLLEE S i
Ll L = .‘v,é'ru‘gf‘l -JL.." c“:-.;'!" .L L p & S
Unload 0.0000000 0.000094 2,01
0.01 0.0100045 0.000094 2.01
[oX] 0.1000102 0.000094 2.01
1 1.0000055 0.000095 2.01
2 2.0000144 0.000095 2.01
[} 5.0000060 0.000096 2.01
10 10.000017 9.99938 0.0001 0.000097 2.01
20 20.000022 20.0000 0.0000 0.00010 2.01
50 50.000038 50.0000 0.0000 0.0C012 2.01
100 100,000022 99,9999 0.0001 0.0C016 2.00
200 200.000141 200.0000 0.0001 0.00027 2.00
The result expanded uncertainty of measurement U la stated as tha dard uncertainty of iplied by the ge factor k, which fora
normal ponds to ge probability of app! 95%. The dard inty of has in -
sccordance with UKAS M3003. 4
£ S
36150l Ludpueo 122, Ladpran Road, TEL 02516242 CONTAGTGAMARG.COTH
Wang k 10310 FAX 02-518-6840 WWW.AMARC.CO.TH
FM-CL-084 Rev.03 Effective Date. 15/10/21
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NSC-TISHTIS17025
CALIBRATION 0152

Certificate No. 1 22-011768 Page 4 of 4
Sample Code :  22-04498-005

REPORT OF CALIBRATION

RESUNOHCalBRAEONY s nli dhow 1 B s e P ey
4. Eccentric or off-centre loading

Devlation of the measurement value through off - center (eccentric) loading. The corner load Increases with the
weight of the load and Its removal from the center of the par support.

@ arde
Weighing pan O Triangidar Test weight:: 100
O Rectangular Unit: g
Range 220
Position Reading of indicator Reading of indicator
o1 99.9999 - Q@ 2
2 100.0000
3 99.9999 = -
4 99.9997 =
5 100.0000 - *
6 99.9999 . £
I3 D)
|Mzi_nEm diﬁerqnce 0.0002 = : ‘
Condition of Galibration % A AT 8-S R %
1. Callbration Method : WI-CL-004 base on UKAS LAB 14: 2012 6. |Ambient conditions Min Max
2. This result of calibration was found accurate as shown on dete and Temperature (°C) 249 | 267
place of cslibration only. Relative Humidity (%fh) 403 55.6
3. Condition of Calibration item: Normal Air pressure (hPs) 1009.3 | 10107

4. This certification is traceable to the International System of Urit malntained at : -
- Through the reference standard laboratary of Asla Medical 2n! Agricultural Laboratory and Research Center Public
Company Limited {Instrument number 1).

5. Reference standard instrument :

Instrument Class |DNo, Centificate No, Dua Date
1) STANDARD WEIGHT 1mgto1kg E2 LB-We-57 rg'l- . SN\ 29 lune 2022
f [ L r
( \ \ ) | I
& A Ziu
- End of Rejort -

38150 Ladprao 122, Ladpmo Road, TEL CasiE 242 CONTAGTEAMARC.CO.TH

v Wang Thang!: K 10810 FAX 025188040 WWW.AMARC.CO.TH

FM-CL-084 Rev.d3 Effective Date- 15/10/21



BAROMETER
Equipment : Analog Barometer

ID No./ Tag No. : BM001/41
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD §==—r
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 z F
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hitp://www.mit.in.th i@ Rl b

CALIBRATION CERTIFICATE

Certificate No. : AD2106-032-000]
Date Issued : 04-Jun-21

Customer : Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer

Manufacturer : Barigo
Model HI

Serial No. : -

ID No./Tag No. : BM001/41
Date Received : 02-Jun-21
Date Calibrated : 04-Jun-21

Calibrated by : Mr. Somjet Onbua

Calibration Method or Calibration Procedure Used

In-house method : CP-21 base on DKD-R 6-1: Edition 3 2014.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by : Ig-i—ﬁva_ CEB TIFJ ED

( Mr. Tassanai Suksukon ) Page 1 of 2
Technical Manager

=N

.
_—
=
=

Certificate No : AD2106-032-0001
Environment Ambient Temperature : (25 2)°C
Relative Humidity : (50 £ 15)%RH
STD Reading UUC Reading (hPa) UUC Reading (hPa) UUC Error Uncertainty
hPa Before Adjusted After Adjusted hPa + hPa
990.00 990.0 . 0.00 0.91
1000.00 1000.0 - 0.00 0.91
1010.00 1010.0 - 0.00 0.91
1020.00 1020.0 - 0.00 0.91
1030.00 1030.0 - 0.00 0.91

STD = Standard

UUC = Unit Under Calibration

Calibrated condition : Pressure Medium Air : Density = 1.19 kg/m* @ 20°C, | bar
Mounting Position Vertical
Reference Level at center of its dial
Deseription of UUC = Range 955-1075 hPa Absolute
Calibration Range 990 - 1030 hPa Absolute
Scale Interval 1 hPa
Resolution 0.5 hPa Absolute

Measurement Standards Used & Traceability :
The [nternational System of Units (SI) through

IRPC Certificate No. CL1-P210029 for Digital Barometer Serial No. 290185, Due 19-Oct-21

End of Certificate

\-Q-—i—hva_ Page 2 of 2
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BAROMETER
Equipment : Analog Barometer

ID No. / Tag No. : BM001/41
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MIRACLE INTERNATIONAL TECHNOLOGY CO,LTD $-5-%
214 Bangwack R4 Bangpai Bangkse Bangkok 10160 3 /,_‘\mh_ Cortificate No = AD2205-163-0001
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 htp/wwwmitinth  7%,/72nG  wscamsnsess
i CAUBRATION tos2 Environment Ambient Temperature : (25 +2)°C
E :a E * @ Relative Humidity : (50 £ L5)%RH
STD Reading UUC Reading (hPa) UUC Reading (hPa) UUC Error Uncertainty
E Certificate No. : AD2205-163-0001
* hPa Before Adjusted After Adjusted hPa +hPa
Date Issued : 20-May-22
990.00 990.0 - 0.00 0.59
Customer : Eastern Thai Consulting 1992 Co., Ltd. 000.00 10000 000 059
. . < 1 0 - 4 E
683 Moo 11 Sukhapibam 8 Rd., Nongkham, Sriracha, Chonburi 20230
1010.00 100.0 - 0,00 0.59
1020.00 1020.0 - 0.00 0.59
Equipment : Analog Barometer 1030.00 1030.0 i 0.00 0.59
Manufacturer : Barigo STD = Standard
Model . UUC = Unit Under Calibration
Serial No. H Calibrated condition : Pressure Medium Air : Density = 1.19 kg/m’ @ 20°C, 1 bar
ID No./Tag No. : BM001/41 Mounting Position Vertical
Date Received : 12-May-22 Reference Level at center of its dial
Date Calibrated ¢ 20-May-22
Calibrated by : Mr. Saruth Srichutikul
Calibration Method or Calibration Procedure Used Description of UUC : Range 955-1075  hPa Absolute
Calibration Range 990 - 1030  hPa Absolute
In-house method : CP-21 base on DKD-R 6-1: Edition 3 2014,
Scale Interval 1 hPa
This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).
Resolution 0.5 hPa Absolute

Result of Calibration
Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the itern calibrated.

Measurement Standards Used & Traceability :

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of The International System of Units (SI) through

the Miracle Intenational Technology Company Limited. iRPC Certificate No. CL1-P210086 for Reference Pressure Monitor Serial No. 1598, Due 08-Nov-22

End of Certificate

CERTIFIED
Approved by: KNO\."\I\

( Mr. Nathapong Krudaum)

Page 1 of 2

CHPY




BOD INCUBATOR

ID No. : LABE 19/1



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC|

NSC-TISI-TIS17025

CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. - 22-007487
Sample Code : 22-02978-006
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.
{Laboratory)
Equipment = Temperature controlled enclosures {Incubator)
Manufacturer : N/A Model s N/A
Serial No. = $540040277 ID No. LABE 19/2
Date of Receipt + 24 January 2022 Date of Calibration 24 Janusry 2022
Condition of Calibration
1. Environment 1.1  Ambient temperature :  Maximum 304 °C :  Minimum 300 °c
1.2 Relative humidity Maximum 5.2 % :  Minimum 462 %
1.3 Line voltage supplied Maximum 2253 VAC ; Minimum 2241 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-158 to RTD-168) 21-038920 10 May 2022
(RTD-Pt100}
4. This certificate is traceable to the international system of unit (Sl Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Compeny Limited.
5. This result of calibration was found sccurate as shown on date and place of calibration only.
6. Condition of calibration item = Normal
{ vt
Calibrated by Mr. Pattarakorn Panklong Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 28 January 2022
The are for a confi babllity of imately 95%

The cafibration result Is applied only to the above calibrated item snd was found accurate as shown on date and place of calibration only.

This Ca Is Issued In with the f granted by the Thal Labaratory Accreditation scheme which has assessed the measurement capability of

the and its [ national and to the unit of me reallzed at the corresponding national standards laboratory. This certificate may

not ba repraduced other than in full except with the prior written appraval of the Asla Medical and Agricultural Labaralory and Research Canter Public Company Limlied {AMARC).

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Wang Thongl kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-14 Rev.01 Effectiva Date, 1510/21

AMARC|

ASIA MEDICAL AND
AND RESEARCH CENTER

AGRIGULTURAL LABORATORY

TN -
Unlyta N
NSC-TISETIS1TO02S
CALIBRATION 0152
REPORT OF CALIBRATION Page 20f 3
Certificate No. : 22-007487
Sample Code : 22-02978-006
Results of Calibration
Resolution : 01 °C
1. Reporting of Temperature
Calibration| UuC* uuct Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) | setting (°C)|reading (°C}{{ #1 #2 #3 #4 #5 #6 *#7 #8 | #o® t (°C) factor k
20 20.0 20.0 19.61 | 19.35 | 19.61 | 19.37 | 20.15 | 20.34 | 20.14 | 20.45| 19.61 0.30 2.00
2. Characterization results
Calibration point (°C) Stabillty = (°C) Uniformity (°C) Overall variation (°C)
20 0.08 0.94 122
Notes “\
- UUC* = Unit Under Calibration
anfad.
& Lo
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphls, Wang Thongl kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-018

Rev.08

Effective Date. 15/10/21



ASIﬁMEDICAL AND
N ASRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISE-TIS17025
CAUBRATION 0152

REPORT OF CALIBRATION Page 30of3
Certificate No. : 22-007487

Sample Code : 22-02978-006

Resuits of Calibration
Notes ,{ o
1. Sensor installation [ogations e B4,
11 All sensors at any comers or walls should be positionad
5cm (a x b x ¢) from the wall, MR #3
N . F g~ Cocmaars comer
1.2 The reference sensor is preferably located of the geometric canter 99
I
of the chamber, = 20 #8,
o
2. Interior dimensions approx of chamber : !
85 _we_ J#l D
W= 60 cm:D= 70 cm; H= 124 cm P cg_ /
o . v
3. Air valve or fresh air level : OFff £ = {
4. Fanlevel : Open SR -
5. The quoted uncertainty includes" Stability of chamber and loading effect Figure: Example, of sensor
in chamber at 20% of uniformity °. installation Positions
6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured tzmperature at the reference
location which are observed at the same time.
7. Stability - one-half of the grestest maximum difference of measured temperatures at any one sensor.
8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.
9. UUC" reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

The result axpanded uncarialnty of mussurarmant U Is etated as the yof by the factor ¥, which for = notmn] distrib
to b of i 95%. The standerd inty of has been d i ek with LXAS M3003.
el b
- End of Report - i
L
Y

361 Sol Ladprao 122, Ledpreo Rosd, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phiab ‘Wang Thong!! kok 10310 FAX 02-516-6949 WWW_AMARC.CO.TH

FM-CL-O8 Rev,08 Effective Date. 15/10/21



BOD INCUBATOR

ID No. : LABE 19/2
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NSC-TISI-TIS17025
CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. : 22-007487

Sample Code : 22-02978-006
EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Srirache, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

Customer

(Laboratory)

Equipment = Temperature controlled enclosures (Incubator)

Manufacturer : N/A Model 3 N/A

Serial No. = $540040277 1D No. : LABE19/2

Date of Recsipt : 24 January 2022 Date of Calibration : 24 January 2022

Condition of Calibration

1. Environment 11 Ambient temperature : Maximum 304 °c :  Minimum 30.0 °c
1.2 Relative humidity : Maximum 512 % :  Minimum 462 %
1.3 Line voltage supplied : Maximum 2253 VAC ; Minimum 2241 VAC

2, Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.

3. Reference standard instrument

Instrument 1D No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-158 to RTD-166) 21-038920 10 May 2022
(RTD-P1100)

4. This certificate is ble to the international sy of unit (S1 Unit).

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item :  Normal

andlan),

Calibrated by Mr. Pattarakom Panklong Approved by (Mr. Somchai Neampunt)}

Scientist d D
Issue date 28 January 2022 -
(8
The are for of i 95%

]'he calibrallon result Is appiied anly to tha above callbrated item and was found accurate as shown on date and place of calibration only.

This Ce is lssued In with the il of ion granted by the Thal Laboratory Accreditation scheme which has essessed the measurement capabiity of
the and its ility to nattonal and to the unit of measurement realized at the coerresponding national slandards laboratory. This certificate may
not ba reproduced other than in full excopt with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limlted (AMARC)

361 Soi Ladprao 122, Ladprao Roed, TEL 02-516-2422 CONTACT@AMARC.CO.TH

F Wang Thongl Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL114 Rev,01 Effectiva Dare. 15/10/21

AMARC

Results of Calibration

Resolution H

0.t °c

1. Reporting of Temperature

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

CALIBRATION 0152
Page 20f3

22-007487

Certificate No. :

Sample Code : 22-02978-006

Calibration| UUC* uuc* Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) | setting (°C)|reading (°G} #1 #2 #3 #4 #5 #86 87 #8 | #ofef + (°C) factor k
20 20.0 20.0 19.61 | 19.35 | 19.81 | 19.37 | 20.15 | 20.34] 20.14 | 20.45| 19.61 0.30 2.00
2. Characterization results
Calibration point (°C) Stability 2 (°C) Uniformity (°C) Overall variation (°C)
20 0.08 0.94 1.22
Notes
- UUGC* = Unit Under Calibration
&Sl N,
~\ e
QIR
[ L f
?&;\J et
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thong! kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev.09 Effective Date. 15/10/21
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CAUIBHATION 0152
REPORT OF CALIBRATION Fage 3cf3
Certificate No. : 22-007487

Sample Code :  22-02978-006

'Results of Calibration

Notes

1. Sensor installation locations af2 4

1.1 All sensors at any comers or walls should be positioned
5cm (a x b x ¢) from the wall. @1 #3
1.2 The reference sensor is preferably located of the geometric center

of the chamber.

2. Interior dii lons approx of chamb

W= 60 cm;D= 70 cm; H= 124 cm
3. Airvalve or fresh air level : Off

4. Fanlevel : Open

5. The quoted uncertainty includes* Stabliity of chamber and loading effect Eigure: Example of sensor
in chamber at 20% of uniformity = installation Positions
6. Uniformity - the maximum difference of r d temp at any and ther d temperature at the reference

location which are observed at the same time.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum ed ures throughout observation time.
9. UUC*reading - the average reading of indiceting device that forms the integral part of the enclosure.
10. Calibration results without adjustment.

The result ded of U Is stated as th of by th afactor k which foe & notmal distribution
toa b of 95% The standard inty of hes been i d with LAt M3003. __J)
AN F
- End of Report -
o= D

e

361 Sol Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
hiak Wang Thengl Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev.09 Effective Data. 1510/27




CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030



Airgas Specialty Gases

'
Y 7 Airgas USA, LLC
3 6141 Easton Road

I Bldg 2
an Air Liguide company Plumsteadville, PA 18949
Airgas,com
Grade of Product: EPA Protocol
Part Number: EO3NI9SE15AC0OU4 Reference Number: 160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350
Gas Code: CH4,PPN,BALN Certification Date: Oct 15, 2021
Expiration Date: QOct 15, 2029
Centlfication performed in accartance with "EPA Traceability Protocol for Assay and Cerlification of Cali St {May 2012y EPA
G00/R-12/531, using e assay procedures sted, Analylice! Melidology does not require comection fn Iy L] il f Thinwylivnde Vs o llut syl
uncertainty as stated below wilh a confidence lavel of 85%. Thera are no significant impuriies which affect the use of this mixture, Al KNS are of 3
I\ batls unless otherwise nolad,
Do tiot s This Cylindot balow 100 psia. o, 0.7 mogapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
METHANE 180.0 PPM 177.0 PPM G1 +-1.0% NIST Traceable 100152021
PROPANE 185.0 PPM 187.0 PPM G1 +/-1.0% NIST Traceable 10/15/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08011503 K002564 2467 PFM METHANE/AIR +- 0.6% May 15, 2025
NTRM 200602-06 6162660Y 243.3 PPM PROPANE/AIR +/- 0.5% Mar 17, 2027
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolel iS50 FTIR AUP2110295 CH4 FTIR Oct 13, 2021
Nicolet IS50 FTIR AUP2110295 C3HE FTIR Oct 14, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.0 Kg
Net Weight: 4.9 Kg
PO# 5221004861

o O Yohors

Approved for Release Page 1 of 160-402242242-1




CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815



Airgas Specialty Gases

i i ERge Airgas USA, LLC
d R 600 Union Landing Road
an Alr Liquide company gr“gl::z;zson’ NJ 08077-0000
Grade of Product: EPA Protocol
Part Number: E04NI99E15ACX9C Reference Number: 82-401135335-1
Cylinder Number:  EB0062815 Cylinder Volume: ~ 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 660
Gas Cade: CO,NO,NOX,S02,BALN Certification Date:  Mar 13, 2018
iration Date: Mar 13, 2026
C i in with "EPA Tt Protocol for Assay mﬂ“' of C (May 2012)° EPA
S00/R-12/531, using the assay procedures lised, MM M d does not require This cylinder has a total analytical
uncertalnty es stated mmnmwduu ﬂmnmmuwmﬂumwodmausemmls mixture. All areona
basis unless.
Dnmusenu%mm1m% Lo o.? w.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM G1 +I- 1.4% NIST Traceable 03/06/2018, 03/13/2018
NITRIC OXIDE 50.00 PPM 50.50 PPM G1 +i- 1.4% NIST Traceable 03/06/2018, 03/13/2018
SULFUR DIOXIDE 50.00 PPM 51.01 PPM G1 +/- 1.0% NIST Traceable 03/06/2018, 03/13/2018
CARBON MONOXIDE 2000 PPM 1977 PPM G1 +/-1.0% NIST Traceable 03/06/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDE/NITROGEN +/-0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
GMIS 0315201604 CC503358 4.975 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Mar 15, 2019
NTRM 16011025 CC473218 49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 07, 2022
NTRM 12060735 CC356192 2498 PPM CARBON MONOXIDE/NITROGEN +-0.6% Dec 14, 2026
The SRM, PRM or RGM noled above is only in refersnce 1o the GMIS used in the and nol part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APWH 100381 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15, 2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2019
Nicolet 6700 APW1100391 SO2 FTIR Mar 01, 2018

Triad Data Available Upon Request

NOTES:NET WEIGHT: 10.43lbs
GROSS WEIGHT: 60.93Ibs
PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Proto
Document EPA-600/R-12/531. All testing processes and measurements conform to the reg
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certi
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unces
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

\m N\ DpLan

Approved\for Release
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DRY GAS METER MC-572-V

Serial No. : 1007055



SITH | PDORN i METHOD 5 PRE-TEST CONSOLE CALIBRATION Preventive Maintenance & Chack
P N S P T P
(Eayssnmacial | Hygians Products Division (EPD) USING REFERENCE METER # WET TEST METER W-NK5A No. 540961
Wansito ¢ am 4 B-malk 5-POINT METRIC UNIT
Mater Consale Informatian Calibration Conditions Factors/Conversiona
t———— sarbonsole Informatlon |
{Console Model Numher MC-572-v Date Time 15-Jun-21 8:30 AM 5td Temp 238 K
Consale Sarial Numbor 1007055 Callbration Referance No. GCB4APENQI7 5td Praas 760 mm Hg
DGM Model Number SK25EX Barometric Prassure 7 mm Hg Ky 0.392
[DGM Serlal Number 0005459 Calibration Moter Gamma 0.9980 unllless
Calibration Data
Run Time Motoring Consale Calibration Matar
DGM Orifice Valume Volume Qutlet Temp Outlet Tamp Volume Volume Outlet Temp Outlat Temp
Elapsed AH Initlat Final Initial Final Initial Final Tnitlal Final
(1] {Pul Vad Vol (L] et} (V) (w) (b (k)
min mm H,0 m o °c °c m m £ °c
15.00 13.0 3420737 342.2483 28 26 204.97437 205.17455 27 26
10.00 25.0 342.2809 342 4463 26 26 205.21227 205.39526 26 26
8.00 50.0 3424747 342 .6575| 26 26 2.05,4261.8‘ 205.62204 26 26
7.00 a0.0 342.6743 3428792 26 26 205.63887 205.85738 26 268
5.00 120.0 342.9033 343.0823 26 26 205.88286| 206.07264 26 26
Reaults
Standardized Data Dry Gan Mater
Calibration Factor Flowraty A
Dy Gas Mater Calibration Metar Valua Varlation Std & Corr 0212 mylmin Variation
(Vo {Qpn) (¥igas) {Qwinn) m (aY) (e oy (8Hgm) (aaHg)
m' mlimin m? m¥min miimin mm H2O
0172 0.011 0.188 0.013 0.985 0.004 0.011 45.997 0,533
0.163 0.016 0.18p 0,018 0.883 0.002 0.018 44.080 -1.403
0Am 0.023 0.182 0.024 0.982 0.00m 0,022 46.266 | 0803 |
0.203 0.028 0.214 0.031 0478 -0.002 0.028 45.386 -0.077
0.178 0.038 0.188 0.037 0978 -0.003 0.035 45 608 0.143
L 45463 | oH@Average |
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Meter Pressure vs Flowrate
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DRY GAS METER XC-572-V

Serial No. : A2007510



SET HIP 2R N
. . METHOD 5§ PRE-TEST CONSOLE CALIBRATION
TR iy giens Products Civison (2T USING REFERENCE METER # WET TEST METER W-NK5A No. 540961
Vieb it wvw siiphatn com = Bmail. servics-£pd@s ithiphom com 5-POINT METRIC UNIT
Metor Cenzale Information Calivration Condithons FaclorsiConvarsions
L Melor Gonsole Information —— -
Console Model Number XC-572-V Date Time l 11-Aug-21 100 PW Std Temp 293 3
|
Consoie Surlal Mumber A2007510 Calitiration Relorenge No. GCE4APED040 Std Press [ 760 i Ho
]
DGM Model Number SK25EX |Barometric Pressure 761 mm Hg K, 0 386
DGH Senal Mumber 00005115 Calibration Meter Gamma 0.9980 unitless
Callbration Data i
Run Time Mot Consoly Calilration Metor |
DGM Orifice Volume Volume Outlet Temp Outlet Temp Volume Volume Outlet Temp Outlet Temp
Elapsed AH Initial Final Initial Final Initial Final Initial Final
@ Py [L ) ] ) [ L) Nwe; (LI
min mm H,C m m it Ko n ' |
15.00 13.0 192.9377 193 1065 25 25 217.64994 217.8202§J 25 25
10 00 25.0 193.1438 193 3008 25 25 217 §5800 218 01650 25 25
8.00 50.0 193,3330 193.5109 25 25 218.04911 218 229241 25 25
700 a0.0 193.5431 193.7402 25 25 218.26189 218.46254 25 25 |
500 1200 193 7826 193 9548 25 25 218.50572 216.68184| 25 25
1
Resulls |
Standardized Data DOy Gas Meoter —I
Calibration Factor Flowrata AH @
Dry Gas Meter Calibration Meter Valuo Variation Std & Corr 0212 m’,,,.tmln Variation
Vil W) {QWipe) ) (ay) (L T (8H@) (SAH@)
m’ m’ ' lmin mmin mm H20
0.166 0011 0.167 0.011 1.006 -0.001 0.011 46 495 0.632
0.155 0015 0.158 0.016 1005 -0.002 0.016 46 005 0141
0176 0022 0177 0022 1.006 -0.001 0.022 45788 -0.076
01985 0.023 0.197 0028 1.008 0.001 0 028 45 491 -0.373
0171 0.034 0.173 0.035 1009 0.002 0.035 | 45540 -0.324
1.007 Y Average 45 864 AH@ Average == =N . -
£~ N [ENT\ /
Holé For Calitiation Factor Y. the rate of the feading of tha colibeaion mater (o e ary T3 muler, acemmba lerance of mavnal vaoes from Whe avacage is +.0 02 11 O | 7 1
TR T = x " Py
Mot For aH, onfice prossure diff that wguates to 0.75cm (0 0212 lnuns ot of individunl valuss frn e avnrage is +-0. 2inehas (5 1mi g =] \_
- PR T
e
e /] 207 —‘
I Signalure - LOMPANY . Dete _/ [t B !
| { Sirichok  Sansamsun ) )
Calibration Date: 25-2.2014 Calibralion Reference No: VO57AP0011
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DRY GAS METER MC-572

Serial No. : 0011024



iy o SRR o W EE METHOD 5 PRE-TEST CONSOLE CALIBRATION
[Enviramaat  Hygrens Producis Owision (EFO] USING REFERENCE METER # WET TEST METER W-NK5A No. 540961
Web site www silhipharn com 2 E-miail service-epd@sithiphorn com s_Pol NT METRIC UNIT
Meter Console Information Callbration Gonditions FactorsiConversions
P rewrlonsoleInformation 00 |
Consale Model Number MC-572 Date Time 07-Jan-22 1:00 PM Std Temp 293 K
Cansole Serial Numbar 0011024 Calibration Reference No. HCB5APEQ00S Std Press 760 mun Hy
DGM Model Number SK25EX Barometric Pressure 759 mm Hg Ky 0.386
DGM Serial Number 00005437 Calibration Meter Gamma 0.9980 unitless
Calibration Data
Run Time Metating Console Calitration Mator
DGM Orlfice Volumse Volume Qutlet Temp Outlet Temp Volume Volume Outlet Temp Qutlet Temp
Elapsed AH Initial Final Initial Final Initinl Final Inigial Final
@) Bl M) () ] Ul (yw) (Ywi) ) (%)
min mm H,0 m’ m’ °C °C m' m © &C
15.00 13.0 519.3522 519.6372 25 25 248.31965| 248.50831 25 25
10.00 250 519.5505 519.7196 25 25 248.52318 24868613 25 25
8.00 50.0 519.7505 519.9399 25 25 248.72918 248.92338 25 25
7.00 80.0 519.9562 520.1641 25 25 248.94255 249.15608 25 25
5.00 120.0 520.1817 520.3645 25 25 249.17802 249.36602 25 25
Results
Standardized Data Cry Gas Mater
Callbration Factor Flowrate AH
Dry Gas Mater Calibration Meter Value Variation Std & Corr 0212 m*,,/min i
N ag) $Qn s (V) Qv ) 1Y) (aY} [{« TP (AH@) (A8H@)
m’ m’/mia m* m*/min m/min mm H20
0.182 0.012 0185 0.012 1.016 -0.001 9012 38.004 -1.317
0.166 0.017 0.169 0017 1.018 0.001 0017 38.741 -0.580
0187 0.023 0.190 0.024 1.018 0.001 0.024 38,516 0.195
0.206 0.029 0.209 0.030 1.017 9.000 0.030 40.276 0.955
0.181 0.036 0184 0.037 1.015 -0.002 0.037 40.070 0.748
1.017 Y Average 39.321 AH@ Average
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Calibration Date: 25-2-2014
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Flue gas Analyzer
Testo 350XL

Serial No. 01859560



ENT=ECIH Calibration Certificate

Dif ference For Greater Yalle CRLBRATON Bie

Certificate No: 6 640712
Date of issue : 29-Oct-21

Instrument description  : Flue gas Analyzer

Instrument model : Testo 350XL

Instrument serial no. ¢ 01859560

ID no. or control no. HE

Manufacturer -- - - -  testoSE

Probe description : -

Probe model : -

Probe serial : -

Customer name H Eastern Thai Consulting 1992 Company Limited

Customer address 5 683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha, Chon Buri 20280

Total pages of certificate : 2 Pages

Receiving no. : 213012
Receiving date. g 28-Oct-21
Parameter of calibration : Gas Calibration(Oxygen 2.501,10.00,21.00 %vol, Carbon Monoxide 80.97,309.9,1003 ppm

Nitrogen Dioxide 80.62 ppm, Sulphur Dioxide 100.9 ppm, Nitric Oxide 150.9 ppm)

Condition of UUC. : Used
Ambient condition i All of the Measurment ware caried out the stabilized labotary
Temperature :23+5¢C
Humidity :55 % 15 %RH
Calibration place :  17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no. :  WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainly of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a co verage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may ot be reporduced olher than in fll except with the permission of the lssuing laboratory.
Calipration certificates without signature and seal ot valid.

This calibration certificate documents are tracebility fo national standards, which reslize measurement according to the
International System of Units (SI).

Date of calibration H 29-Oct-21
-
— .—___‘ —

Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee

Calibration Technician Technical Manager

FM-CL-08-C Rev.8 Page1of2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO..LTD.

ENTECIH

Dif ferarnce For Greater

5

Yaiue

Calibration Certificate

NSC-TISLTIS 1:
CALBRATION {

Certificate No.: G 640712

Standard References (Table 1)

] Standard Certificate No. Vendor Due date
Oxyaen (02) 2501 % Vol ) 2431/19 Linde 16-ui-23
Oxygen ( 02 ) 10.00 % Vol 2453/19 Linde 18-Jul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jui-23
Carbon monoxide ( CO ) 80.97 ppm 2842/21 Linde 24-Jun-23
Carbon manoxide ( CO ) 309.9 ppm 2803/21 Linde 22-un-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 tinde 23-Apr-23
Nitrogen Dioxide ( NO2 ) 80.62 ppm 3240/21 Linde 25-Jul-23
Sulphur Dioxide ( 502 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Nitric Oxide ( NO ) 150.9 ppm 2857/21 Linde 27-3un-23

Measured room conditions

Temperature = 23.6 °C  Humidity : 57.8 9%RH Pressure 1014.1 mbar

Calibration conditions

Gas Temperature : 23 °C  Fowrate : 1,100 mil/min Gas pressure 1023.6 mbar
Calibration Results (without adjustment) (Table 2)
Parameter of Standard =tand] e Error Uncertainty
Values uuc ()
02 (%Vol) 2.501 245 -0.051 0.20
02 (%Vol) 10.00 9.86 -0.14 0.40
Q2 (%Vol) 21.00 21.14 0.14 0.80
CO (ppm) 80.97 82 1.03 28
CO (ppm) 309.9 314 4.1 11
CO (ppm) 1003 - 1017 14 34
*NO2 (ppm) 80.62 80.2 -0.42 5.0
*S02 (ppm) 100.9 102 1.1 5.0
*NO (ppm) 150.9 149 -1.9 5.0

Remark : 1 cmol/mol = 1 %vol. + 1 pmol/mol = 1 ppm.

* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”

End of Report

(7
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ENTECH INDUSTRIAL SOLUTION CO.LTD.
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Issued Date 26/02/16



GAS CHROMATOGRAPH
MODEL : GC-2010 Plus AF

S/N : C12095200986



Operational Qualification Operational Qualification Record Operational Qualification Operational Qualification Record

3. Operational Qualiﬁcaﬁon Record No, llem Criteria Results Pass | Fail
!I the unit is included in the system to be ms.pectcd,“place a c}}eckm)a,rk in the App]lf}ﬂblt) box. If the unit is nol Pressare Verify that the | Monitored pressure 6 minutes aftor start 5
inclided in the system; place a checkmark in the “Not Applicable” box. Enter a diagonal line in the Pass/Fail program test pressure 250.0 5.0 kPa £ A G BKkPa
checkbox for “Nol applicable™ ilems. 6 program — . - JZ( [l
Here, Inspection resulls are recorded along the procedure of Chapler 4 in Operational Qualification Protocol, . laspection pressure gauge reading 8 minules after start 9 4
’ Iy 250.0 £20.0 kPa L4 7.4KkPa
nornally. = =L “
o = - Flowrate test | Verily the | Septum purge vent measured flow rate Seplum purge Z{ )
3-1 Gas Chromatograph GC-2010Plus l_E’Apphcuble O Not Applica hla accuracy of | 3,04 1.OmL/min 3.3 mLimin
the  full-flow "
Split vent
d  sept i
Model Name GC-20 IDH“S.H r’. ::rgm;ep o Eﬁhlnl ol scptum purge and split venl flow rate values .25 mLimin
Component 113 100+ 3.0mL/min T(im )
- A0 . EmL/min
Serial Number (S/N) C A2 0 95 2 0O 0 4 9 Split venl
e 7 20" i
No. Item Criteria Results Pass | Tl JZ{ Total of septum purge and split vent [low rate values 9% _mlmin
P purg P Total [l
Display, LED | Verily the Al LEDs light. LED Z o 200+ 20mL/min ol
1 fest display and - - 205 mLimin
LED Screen conirast adjustment s ) i ) i
operation. possible. Display I DTotal of septum purge and split vent flow rate values S|;ﬁ-lge;l L
Standnrd Verify the 00+ 28mL/min(Carrier gas:Na) ol
If-disgnostic slntu:nn d "Good"  displayed as the result of the \ ! Total of septum purge and split vent flow rate values o
g et . operation of scll-diagnostic lest. é o] ,Zf ' 500+ 35mL/min(Carrier gus:He) 510 wimin
all paris. Column  oven | Verify the | e Temp. correction value = G5:2C
Yo7 f . . . ol v L
'imware Verify the [Vorsion number and build number Ver Version:  2.1040 test accaracy  of | oo\vqor displayed value Temp, sensor rending 5 1.,0°C
varsion check program fire displayed, ) Build No: 244 the  column MSO.DiB.Z"C Corrected temp. valne 5 . 7°C
Kl version, I'he version No, and build No. c lod Version: 2, 104 Z/ Ll pven -~ - o
natches e conirolled  version | <OMrOl¢ ; fomperatare, Inspection temperature | Temp. correction value 0. C
homber. . Ver.No. | BuildNo.: Q¢7 sensor displayed value Temp. sensor reading 1 &1 A°C 7z |-
femperalure Verify thal TEMP LED lights green, A ] 8 |2ﬁ504014.2"c Corrected temp. value 1 "1 2°C |7~
Al femg I Displaved Te Set val M d B 3
conlrol is actual valucs contrallor (Name) ivalve ::;l:: Inspection temperature | Tewp. correction value - 0.4°C
seuxor displayed val
normal. agree 1o the [ 7 o (oL 50 .0°C K 0.0°C w‘;;goispsﬂ{f v l,]c Temp. sensor reading 2314 .2°C
e T mn [5er 5 c] 5 ° “C
within 9.9 2.0°¢ [12804°C Corrected temp. value KLY 01°C
4 +1.0°C O N2 °C . °C o Temperat Verify that the
a cmperature erify tha . . . o
= [@ DET! ¥201 5 0.0°C 50 .6°C & tl pl‘ogﬁam lest coluri\;n Monitared temperature 6 ninutes after start 200 + 1°C 20 06°C
0 _DET2 °C _°C il i Inspection temperature reading 8 minutes after start Q o &
O AUX3 . °C . °C 9 program 200.0 + 4 7°C 20Dp1°C i
operales
O AUX4 °C Y “me“v OUsing a temperature sensor with 1°C minimum oC
O AUXS . °C v 2C ’ display increment 200 +3°C =
Column inlet | Verify the i Pressure gauge Seasitivity Verily the FID MApp]icnblc
pressure les aceuracy of Inspection pressure gauge correction value 0.0 kPa fest detector O Not Applicable) CisAREA value 5 1‘372
the column E’?‘ '8 Pressure gauge reading Y .9 kPa sensitivity. Calculated § value ’ WV
inlet pressure. 10.0% 3.0kPa - - - Inj, unit { SELY ) = :
Post-correction reading A.4kPa Plvok N o |
. Pressure gauge O.5 Bskeu 3"3" o Calculated S
Inspeclion pressure gange correction value 0.5 kPa 10.0 x 10 C/g min, 140« 10°Clg
5 ?ding . P T AL 9k 12( [} 10 DOIMake-up gas: He value
200.0+ 20.0kPa resstire gauge rea l.nl. A - 7T a 7.00 x 102 e min.
l;?st-correctlon reading A%/ 7xpa TCAD Applicable C1oAREA value WV-s
] ressure gauge o Not Applicable: -
fnxp;:.‘:on pressure gauge correclion value . ’X UlkPa Calcuo]ulespsl:laa]ne) Flowrate al vent . mL/min & A
$00.0+ 35.0kPa Pressure gauge reading l\”[ 4.2 kpa Inj. unit ¢ ] Caleulated S . x10°mV-
) o Post-correction reading A A% Lkpa 4.00 x 10’mV-ml/mg min. value ml/my

Performer (signature): C)/H Date; 25 ; 03 s 2091 Performer (signature): 5‘/“ Date: 2k ! 0% / 2021

Reviewer (signature): Date: { / Reviewer  (signature): Date: / /

ra— /_"""5.\ e
T T "
Page 20 of 48 K\Kg@_ﬁ s uﬂ. 3.31 Rev. 3.31 KQj @ xr Page 21 of 48



Operational Qualification

Operational Qualification Record

3-2 AOC-20i Auto Injector

= Single 0O Dual system, main inj ]

E/Applicable O Not Applicabled

Operational Qualification

Operational Qualification Record

3-3 AOC-20s Auto Sampler

[ Applicable O Not Applicable

Model Mame 40C-20s

Camponent ID

Serinl Na. (§/N)

C A %34 % 95 4 0 5 4 10

Model Name AOC-20i
Composent ID
Seviak No. (S/N) C A 9 q (_Z ,; L{ A o (L 0 ‘1
Nen. Hem Criteria Results Tase | Fall
] Display, LED | Verify the display and LED | Ali LEDs light, except decimal point. d I
test operali )
2 ROM . RAM | Verify that ROM and RAM | Display shows 000" Display: 000 ol
— self hapnosis | memory operales normally.
Fumware Verily the . P Version
s version check | program Version number is displayed, No. .4 u/ b
i version, ‘The version number matches the Controled (b a ’
conlrolled version number. Ver. No. -
anic' Verify that the auto | Sample injected into the GC and GC
4 operation test | injector basic operation is | operation starls. ! 0
correct
7
[& Not Applicable O Dual system. sub injcclor |
Meadel Name AOC-201
Coaponent D
Serial No. {SAN)
Nox. Itemn Criteria Results Pam | Fail
' Display, LED |Verify the display and LED [All LEDs light, except decimal point. ol
test opertion. I
> ROM , RAM | Verify that ROM and RAM |Display shows "000" Display: nlo
self diggosis | memocy operales normally.
ﬁm}“"" Verify the | Version number is displayed. Version No,
3 version cheok | prog = ofln
version, The version number matches the Controled
controlled version mumber. Ver. No.,
Basic Verify that the auto injector | Sample No.l transferred to the main
| operation test | basic operalion is correcl. injector, sample No. 2 1ransfersed Lo the
4 sub-injector. ajo
Sub-injector  injects into  the GC
simultaneously with the main AOC.
Performer (sionature): C]/“ Date: 25 OZ) [ 20214
Reviewer (signature): Date: / !
e rY\\./ 4
F e | pst u
Page 22 of 48 Rev. 3.31
s b

No Ttem Crileria Results vee | Ful
| tnitiat Verify that the auto sampler basic | LED lights green, not red, ] . !
1 operation test | operation is correct, e A
-
Firmware Verily the Version number is displaycd:- Version No. BN
2 vorsion check s::si‘::“ The version number matohet the Conlroled 3.4 M
controlled version yumber. | | Ver No. :

Performer (signature): (j["‘ Date: g5 ! o1 { QOZ’I
Reviewer  (signature): Date: / {

Rev. 3.31
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Hot Air Oven
Model : UM 400

Serial No. : 900982



ASIA MEDICAL AND AGRICULTURAL LABORATORY
AND RESEARCH CENTER CO.,LTD.

| o 361,361/1-4 Soi Ladprao 122, (Mahadthai 1), Ladprao Road, Phlabphla,
— Wangthongtang, Bangkok, Thailand 10310, Head Office
Tel(66) 2-534-2381-3 Fai{66) 2-934-0651
http:/fwww.amarc.co.th Email; cl@amarc.co.th

NSC-TISI-TIS 17025
CALIBRATION 0152

Certificate No. 21-049716 Page 10of 3
Sample code : 21-19686-006
CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1892 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230
Lacation of calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

{Hot Lab)
Equipment :  Temperature controlled enclosures (Hot air oven)
Manufacturer : Memmert Madel : UM 400
Serial Na. 900982 ID No. - LABE17/1
Date of receipt : 09 June 2021 Date of calibration : 09 June 2021
Condition of calibration
1 Environment Ambient temperature Maximum  32.7 °‘c ;  Minimum 304 °c

Relative humidity Maximum 60.3 % s Minimum 441 %
Line voltage supplied Maximum 2285 VAC ; Minimum 2213 VAC
2 Calibration method TLAS-G-20 :Guidelines for calibration and checks of temperature controlled enclosures
3 Reference standard instrument
instrument ID.No. Certificate No. Due date
LB-DA-12 (RTD-178 to RTD-186) 21-038924 06 May 2022

Data Acquisition With Sensor
(RTD-P1100)
4 This certificate is traceable to the international system of unit (S Unit)

The measurement is traceable to Thailand Institute of Scientific and Technological Research through Asia Medical and

2o

{ Mr.Somchal Neampunt )
Signed for Director

Agricultural taboratory and Research Center Co., Ltd.
5 This resuit of calibration was found accurate as shown on date and place of calibration only.

6 Condition of calibration item Normatl

Calibrated by Mr. Sarawoot Thammo Approved by

Scientist

Date of issue 14 June 2021

The uncertainties are for a canfidence prabability of approximately 95%

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
measurement biiity of the lak y and its tr dards and to the unit of measurement realized at the corresponding

national standards laboratory. This certlficate may not be reproduced other than in full except with the prior written approval of the Asia Medical and

i

tor ized national

Agricultural Laboratory and Research Center Co., Ltd. (AMARC)

FM-CL-114 Rev.00 Effective Date. 04/05/21

AND RESEARCH CENTER CO.,LTD. ;}i

361,361/1-4 Soi Ladprao 122, (Mahadthai 1), Ladprao Road, Phlabphla,
Wangthonglang, Bangkok, Thailand 10310, Head Office
Tel.(66) 2-934-2381-3 Fax.(66) 2-934-0661
http://www.amarc.cath Email: d@amarc.co.th

Certificate No. : 21-049716
Sample code : 21-19686-006

Results of calibration

Resolution

1. Reporting of temperature

REPORT OF CALIBRATION

0.1 °C

s,
)

ASIA MEDICAL AND AGRICULTURAL LABORATORY .

‘,f
A
i

NSC-TISI-TIS 17025
CALIBRATION 0152

Page 20f 3

Calibration uuct

point (°C) | Setting.(°C) Reading.(°C)| #1 | #2 | #3 | #4

uuct | Measured temperature at Each Positions (°C)

Uncertainty| Coverage

#5 #6 #7 #8

#9% | + (°C) factor k

85 85.0

85.0 184.98 84.92 | 84.61 | 84.66 | 84.93 | B4.88 | 84,93 | 84.82

84.92 0.27 2.00

2. Characterization result

Calibration point (°C)

Stability + (°C) Uniformity (°C)

Overall variation (°C)

85

0.16 0.32

0.67

Note

UUC* = Unit Under Calibration

Bt

FM-CL-018

Rev,08

Effective Date. 04/05/21



ASIA MEDICAL AND AGRICULTURAL LABORATORY
AND RESEARCH CENTER CO.,LTD.

Vi
361,361/1-4 Sol Ladprao 122, {Mahadthai 1), Ladprao Road, Phlabphla,
Wangthonglang, Bangkok, Thailand 10310, Head Office

S

Tel(66) 2-934-2381-3 Fax.(66) 2-934-0661 f ¥ .
B NSC-TISITIS 17025
http://www.amarc coth Email: cl@amarc.co.th CALIBRATION 0152
Certificate No. - 21-049716 Page 30of 3
Sample code : 21-19686-006

REPORT OF CALIBRATION

‘Results of calibration
Note — e 7—/-
. . . i 2 # 4
1 Sensor installation locations
1.1 All sensors at any corners or walls should be positioned
[=] i [+]
5 cm (a x b x ¢) from the wall. #1 #3
P,N‘-.ﬂ— = Guomatis tanier
1.2 The reference sensor is preferably located of the geometric #9 o
#6 3 #8

center of the chamb
amber. H T _T77

2 interior dimensions approx of chamber ; |
#S L W2 _ _#T
W= 40 cm; D= 28 om; H= 39 cm "
i
3 Air valve or fresh air level;  Off 2
4 Fanlevel; Open - W
sensor installation Positions

5 The quoted uncertainty include" Stability of chamber and loading
effect in chamber at 20% of uniformity *.
6 Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the
reference location which are observed at the same time.
7 Temperature stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
8 Overall variation - the difference of the maximum and the minimum measured temperatures throughout cbservation tim:.
9 UUC* Reading - the average reading of indicating device that forms the integral part of the enclosure.

10 Calibration results without adjustment.

The result expanded uncertainty of measurement U is stated as the standard uncerlainty of measurement muitiplied by the caverage factor k, 1vhich for &
normal distribution corresponds 10 a coverage prabability of approximately 95%. The standard uncertainty of measurement has been determined in
accordance with UKAS M3003

R
End of report

FM-CL-018 Rev.08 Effective Date 04/05/21



Hot Air Oven
Model : UM 400

Serial No. : 900982
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ASIA MEDICAL AND ASIA MEDICAL AND T /3
AGRICULTURAL LABORATORY AQRICULTURAL LABORATORY
AND RESEARCH CENTER AND RESEARCH CENTER

g Z
AN
i %Y “orly & X
NSC-TISI-TIS17025 NSC-TISI-TIS17025
CALIBRATION 0152 CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f 3 REPORT OF CALIBRATION Page 20f3
Certificate No. : 22-025389 Certificate No. : 22-025399
Sample Code : 22-09604-002 Sample Cede :  22-09604-002
:  EASTERN THAI CONSULTING 1992 CO., LTD. = q
Glistamer, RICONSULTING,ISS Results of Calibration
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
5 . o,
Sriracha,Chonburi 20230 Resolution : 01 %
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD. 1. Reporting of Temperature
(Hot Lab) Calibration vuc* uuc Measured temperature at each positions (°C) Uncertainty | Coverage
Equipment : Temperature controlled enclosures (Hot air oven) point (°C) | setting (°C)|reading (°C}} #1 #2 #3 t4 #5 $6 #7 48 | o™ + (°C) factor k
Manufacturer : Memmert Model : UM 400 85 85.0 85.0 85.05| 84.99| 84.66 | 84.71 | 84.85| 84.92 | 84.96 | 84.86| 84.98 0.25 2.00
el g "o0ees g : LABETIA 2. Characterization results
Date of Receipt : 11 March 2022 Date of Calibration ; 11March 2022
Calibration point {°C} Stability £ (°C) Uniformity (°C) Overall variation (°C)
Condition of Calibration
o 85 0.08 0.35 054
1. Environment 1.1 Ambient temperature : Maximum 287 °C : Minimum 274 °C
1.2 Relative humidity ; Maxlmum 615 % ; Minimum 55.8 % Nates
1.3 Line voltage supplied : Maximum 2265 VAC ; Minimum 2247 VAC - UUC* = Unit Under Calibration
2. Calibration method ’ L
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No., Certificate No. Due Date
Data Acqulsition With Sensor LB-DA-11 (RTD-138 to RTD-146) 21-035792 18 May 2022
(RTD-Pr100)
4. This certificate is traceable to the international systern of unit (S! Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of calibration item :  Normal
Calibrated by Mr. Natthanan Phosri Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 14 March 2022 i_f C v
Tha arafora ity of 95%. \\_‘__) ’/R rﬁ_\ “-\v ’
The calibration result Is applled only to tha abova calibratad ltem and was found accurate as shown on date and place of callbration only. -._/ \\ l':"
This Ceriificale Is Issued In d; with the condi of granted by tha Thal Laboratory Accredilation schema which has assessed the measurement capabliity of |
the y and Jis. o d national and to the unil of realized at the ding natlonal y. This If may
not ba reproduced other than In full except with Lha prior wrliten approval of the Asia Medical and Agrlcultural Laboratory and Research Center Public Company Limited (AMARC)
361 5ol Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH 361 Sof Ladprac 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
P Wang Thongl kok 103t0 FAX 02-516-6949 WWW.AMARC.CO.TH Phlabphla, Wang Thongl kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-114 Rav.01 Effective Data, 15/10/21 FM-CL-078 Rev.09 Effective Data. 15/10/2)
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NSC-TISI-TIS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 3of3
Certificate No. : 22-025399

Sample Code : 22-09604-002

N
R
“,

Results of Calibration

1.

-]

9.

Notes
#2 ¥4

Sensor installation locations

1.1 All sensors at any corners or walls should be positioned

5 omn {a x b x ¢) from the wall. L] #3°
el _‘-—-ﬂm aunie
1.2 The reference sensar is preferably located of the geometric center #9899

of the chamber. H
. Interior dimensions approx of chamber : :
WE L W _ J#7 D
W= 40 cm;D= 28 cm;H=39 cm P C}T_
<
. Air valve or fresh air level : Off 2 4

a
. Fan level : Open -q———\N—b-

. The quoted uncertainty includes" Stability of chamber and loading effect

in chamber at 20% of uniformity ", installation Positions

. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

location which are observed at the same time.

. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

UUC* reading - the average reading of indlcating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

The result ded of U Is slated as the standard of by the coverage factor k, which for a normal distributlon

10 a coverage illty of 95%. The standard of has been in d: with UKAS M3003.

wday

- End of Report -

361 Sai Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Wang Thong! kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-018 Rev.09

Effectlve Date. 1510/21



Hot Air Oven
Model : UFE 500

Serial No. : G511.0182



ASIA MEDICAL AND =
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

“Fartiy d
NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 1of 3
Cenrtificate No. : 22-011766

Sample Code : 22-04498-003
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Results of Calibration

Resolution : 05 °C

1. Reporting of Temperature

NSC-TISI-TIS17025
CAUBRATION 0152

Page 20f 3
Certificate No. : 22-011766
Sample Code : 22-04498-003

Calibration uucH uuc* Measured temperature at each positions (°C)

Uncertainty | Coverage

point (°C) |setting (°C)|reading (°C| #1 #2 #3 #4 #5 #6 &7 #8

* ofef + (°C) factor k

104 103.5 103.5 |104.46|104.45| ###34#|104.07|104.46|104.42(104.34(104.07

104.30 0.53 2.00

2. Characterization results

(Laboratory)}
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UFE 500
Serial No. G511.0182 ID No. LABE 17/4
Date of Receipt 03 February 2022 Date of Calibration 03 February 2022
Condition of Calibration
1. Environment 1.1 Ambient temperature :  Maximum 275 °C :  Minimum 264 °C
1.2 Relative humidity :  Maximum 595 % :  Minimum 508 %
1.3 Line voltage supplied :  Maximum 2251 VAC ; Minimum 223.2 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date

Calibration point (°C) Stability £ (°C) Uniformity (°C)

Overall variation (°C)

104 0.12 Q.80

113

Data Acquisition With Sensor 09 May 2022

(RTD-PY100)

LB-DA-11 (RTD-148 to RTD-155, RTD-227) 21-041213

4. This certificate is traceable to the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

5. This result of calibration was found accurate as shown on date and place of calibration only.

Notes N
- UUC* = Unit Under Calibration 7//
0

/f_v;,..yl_-_J

O ,9/%7
A

6. Condition of calibration item :  Normal
/}\/
/L S o ng
Calibrated by Mr. Pattarakorn Panklong Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 11 February 2022

The inlies are for a i ity of 5%
The calibration result Is applied only to the above callbrated item and was found accurate as shown on date and place of calibration l

This Certil Is issued in with the i of d granted by the Thal Laboratary Accreditation scheme lem'—zﬁml capability of
the laboratory and its 10 natlonal and to the unit of realized at the ing natlonal laboratory, This certificate may
not be reproduced other than In full except with the prior written approval of Lhe Asia Medical and Agrii L y and Center Public Company Limited (AMARC).
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-616-6949 WWW.AMARC.CO.TH
FM-CL-114 Rev.01 Effective Date. 15/10/21

361 Sal Ladpraoc 122, Ladprao Road, TEL 02-516-2422
Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-018 Rev.08

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21




AS|A MEDICAL AND
AGRICULTUHAL LABORATORY
| AND RESEARCH CENTER
|

NSC-TISI-TIS17025

CAUBRATION 0152

REPORT OF CALIBRATION Page 30f3
Certificate No. : 22-011766

Sample Code : 22-04498-003

Resulits of Calibration

Notes
. N . it 2 #4
1. Sensor installation locations

1.1 All sensors at any corners or walls should be positioned |

b=
o
n
-
3t
w
o

5 cm (a x b x ¢) from the wall.
H."__ - Geommires seainr

1.2 The reference sensor is preferably located of the geometric center #8 9
3
of the chamber. i -7 85 #8,
5 PV
2. Interior dimensions approx of chamber : !
#5 ./  _we _)#7
W= 5 cm:D= 40 cm;H= 48 ocm 07 ct
. . <>

3. Air valve or fresh air level  : Off z = b/
4. Fanlevel : Open <t W -+
5. The quoted uncertainty includes” Stability of chamber and loading effect -

in chamber at 20% of uniformity *. installation Pasitions

8. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference
location which are observed at the same time.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time,

9. UUC* reading - the average reading of indicating device that farms the integral part of the enclosure.

10. Calibration results without adjustment.

The resuht expanded uncertainty of measurement U is stated as the standard uncertainty of i by the [actor k, which for a normal distribution
dstoa babllity of 95%. The standard inty of has been in with UKAS M3003
- End of Report -

=
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LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-01 52-3, Fax (662) 809-4584
‘www.qcalibration.com

QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =N
www.qcalibration.com "4.:;/"-;‘\_“\‘\\.\“ ;e‘sg‘rggrwgg
CERTIFICATE No : 21T10802 PAGE:10F2

REFERENCE No: 62916-1
Certificate of Calibration

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL : 0°C TO 100°C

SERIAL No : 43560

ID No : LABE 16/1

RESOLUTION : 0.1°C

TYPE : TOTAL IMMERSION

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : EASTERN THAI CONSULTING 1992 COMPANY LIMITED
999 MOO.11 NONGKHAM, SRIRACHA, CHONBURI
20230

CALIBRATED BY CHARUKIT L.

CALIBRATION DATE 27.0c1-z;/

APPROVED BY @’d(

'PONGSQK J.
ISSUED DATE : 27-Oct:21
RECEIVED DATE : 21-Oct-21

CERTIFICATE No : 21T10802

Calibration Report
EQUIPMENT £ LIQUID IN GLASS THERMOMETER
MANUFACTURER ¥ PRECISION
MODEL H 0°C TO 100 °C
ID No 3 LABE 16/1 SERIAL NUMBER
RESOLUTION . 0.1°C TYPE
RECEIVED DATE O 21-Oct-21 CALIBRATION DATE
AMBIENT TEMPERATURE : 23°Cx3°C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE :2 OF 2

43560

TOTAL IMMERSION
27-Oct-2}

50 %RH + 20 %RH

L. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER, THE TEMPERATURE SCALE USED WAS BASED ON

ITS-90.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1502 77964 2173033 08-Mar-22
2) SPRT PROBE 5614 636626 21T3033 08-Mar-22
3) PRECISION BATH 7320 A21105 20T12163 16-Dec-21
4) PRECISION BATH CTR-40 A68155 20T12164 22-Dec-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND),
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM OF
(°C) °C) (mm) TEMPERATURE MEASUREMENT
(°C) (2°C)
0.004 0.0 60 0.004 N/A 0.090
25.009 25.0 160 0.009 N/A 0.090
50.012 50.0 270 0.012 N/A 0.090

Y/

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02

UUC* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOI0O REV02




ORIFICE TRANSFER STANDARD CERTIFICATION
WORKSHEET TiE-5025A

ROOTSMETER S/N 0438320



—
TISCH

Environmang
< LEO N |

J2

ta)

TISCH ENVIRONMENTAL, INC.
145 SBuTH Miam Ave
VILLAGE OF CLeves, OH

45002

513.467.9000
877.263.7610 ToLL Free
813.467.9008 Sax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Mar 24, 2016 Rootsmeter S/N 0438320 Ta (K) -
Opcrator Tisch Orifice I.D. - 0136 Pa (mm)
METER
PLATE VOLUME VOLUME DIFF DIFF DIFF
OR START STOP VOLUME TIME Hyg
Run # , (m3) (m3) {m3) (min) (mm}
Lo NA NA 1.00 1.3400 3.2
2 | NA NA 1.00 0.9510 6.3
3| NA NA 1.00 0.8510 7.8
4 NA NA 1.00 0.8130 8.6
5 NA NA 1.00 0.6690 12.6
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9832 0.7337 1,4054 0.9957 0.7430 0.8911
0.9791 1.0298 1.9875 0.9915 1.Q426 1.2605
0.9770 1.1481 2.2221 0.9894 1.1626 1.4090
0.9760 1.2006 2.3305 0.9884 1.2157 1.4778
0.9707 1.4510 | 2.8107 0.9830 1.4694 1.7825
Qstd slope (m) = 1.96262 Qa slope (m} = 1.2285%
intercept (b) = -0.03249 intercept (b} = -0.02060
coefficient (r) = 0.99993 coefficient (r}) = 0.99993

Yy axis

vstd
Qatd

Va
Qa

SQRT [H20 (Pa/760) (298/Ta) ]

y axis

CALCULATIONS

Diff Vol [{Pa-Diff Hg)/Pa)
va/Time

For subsequent flow rate calculations:

Qstd
Qa =

= 1/m{ [SQRT (H20(Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]- b}

SQRT [H20{Ta/Pa)]

Diff, vol[(Pa-Diff. Hg)/760] (298/Ta)}
Vstd/Time

I,;.iisiéi’ l:’CSif7



pH Meter
Model : SevenCompactTM pH/lon Meter S220

Serial No. : B448305208



Certificate Number

METTLER TOLEDO

CCP-0443-21

Customer

Calibration Certificate
SevenCompact™ pH/lon Meter $220

Company

EASTERN THAI CONSULTING 1992 CO., LTD.

Address

683 Moo 11, Sukhaphiban 8 Rd.,

Nong Kham, Sriracha

Chonburi 20230

Customer ID number

301608441

Customer represaniative

K.Sasiporn Nakin

Order Number

MRHRENTRID
40332112035

Instrument

Type

SevenCompact™ 5220 instrument Serlal Number B448305208

Intarnal identification

LABE 11/4 Firmware veralon  1.20,06

Technical speclfications

Measuring Range -1999.9 ... 1999.9 mV
0.1 mv
Limit of Erfor 2 0.2 mV

Resolution

-2.000 ... 20,000 pH
0.001 pH
£0.,002 pH

Temperature range MTC -30.0... 130.0 C
Temperature ranga ATC -5.0...1300C

Rasolution

01T

Limit of Ervor $0.1T

Procedure Statement

Certlficate Number CCP-0443-21

Certification Tools

METTLER TOLEDO

Certifled digital voitmeter Manufacturer  GOSSEN METRAWATT

Control No.  ANA77

| Cartifled A METTLER TOLEDO / ME-5130241
i Reslstors

1 ControlNo. IN86

Sorlgl number  ZD1740
Certificate number  E1U202338
Due dale  July 14, 2021

Serlal number  A116
Cerllficate number 52542
Dua date  Dacember 3, 2021

METTLER TOLEDO Cartification SOP (Dos. No. 30027577) will ba used as tefdiring docutmentation fo -
adiust and cadify tha instrument indicated in the "Type” and "Serlal numbes™-agction: The measurament
2 g

regetts of s Wt at amblent

This Is on original documen, coples are nol retained by METTLER TOLEDQ

CERYr.
T 1 R R

© by Metler-Toledo A5 (TH) 098/2011 ME-30027576 Poge2of3

This i an ariginol documenl, copies are nal reloined by METTLER TOLEDO

SRR
N P WG o o oA (O 7 T e 1 o e S ]

© by Maitlar-Toleda AG (TH) 082011 ME-30027576 Poga 1 of 3



ME"LER TOLEDO Mettler-Toledo (Thailand) Umited METTLER TOLEDO

Performarnce Test
Control No. CCE-0443-21/1

Certificate Number CCP-0443-21 Company: EASTERN THAI CONSULTING 1902 O, LTD,
Address: 683 Moo 11, Sukhaphiban B Rd.,Nong K2am, Sriracha
Chonburl 20230 Ordsr Number ; 0332112835
Certification Measurements e
pH Electrode
PH/mV Sensor Input Designation Certlfled value Maasured value | Max. Passed / Falled Type: InLab Expert Pro-SM N 0373618
-1800 mV -1900.0 mV -1899.9 mV 0.2 mV Passad ) : .
-1000 mV -1000.0 mv -999.9 mv 0.2mv Paswed
=500 mV -500.0 mv -500.0 mvV 0.2 mV Passed
~180 mv -180.0 mV -180.0 mv 0.2mv Passed Certified standards used
0 mv 0.0 mV 0.0 mv 0.2 mV Passad 1
180 mV 180.0 mV 180.0 mv 02mV Pazsed |
o T ] 2 — i Standard 1: Typs: pH Buffer | Manulzsturer: METTLER TOLEDO | Exp. date:  Auge22
1000 o ~000.0 mv R v Passed I Nominal value: pH { 25,00 T): 4.01 | LotNo: IF217A |
1900 mV 1900.0 mV 1899.9 mv 0.2 mV Passed
Standard 2: Type:  pHBuffer | Manufahver: METTLERTOLEDO|  Expdate:  Juk22 |
pH/mV Sensor input nation | Measured low imp. |Maasured high imp.| Max. Tolorance | Paased/ Falled | . Nominal valuo; pH | 25.00 TF 700 I LotNo.. TF7000 |
at high Impedanca 1900 mv_| 18889 mv_ | 1888.8 my | 06mv | Passed | :
Standard 3: Type: __ pHBufter | Manuf:turor: METTLER TOLEDO|  Exp. date:  Nov-21 |
Temperature Sansor Input [p, Nominel valua Measured value | Max. Tolarance | Passed / Falled Nominal valus; pH | 25.00 T): 921 | LotNo.: 1E312C |
INTC 30 k(, 0 T 00T 0.0 T 01T . Pansed
INTC 30 kD, 25T 25.0 T 250 T 04T Passed =
NTG 30K, 50 C 500 T 299 T XK Passed Test equipment:  Type: pH Meter [ Mlufm::lu'ar: METTLER TDLEDG! Caidate: 21-Apr-21 I
NTC 30Kk, 75C 750 C 750 © 01T Passed i S/N:  B448305208 |  No.ofcartiicate:  CCP-044321 | Madel:  s220 |
NTC 30 kD). 100 T 100.0 T 1000 T 01T Pasnsd Adlust t
P11000,0°C 00T 00T 01T Passed Justmen
Pt1000, 25 T 250°C 250°T 01T Passed ¢
Pt1000, S0 T 50.0 C 50.0 T 01T Pasned l i Set Calibration Buifer B2: {25°C) 7.00, 401, 9.21
Pt1000, 75 T 75.0 T 750 © 01T Passed [
P11000, 100 T 1000 T 100.0 T 01T Passed | | Select Calfbration Mode 3-Paini calibration | 2-Point calibration | 2-Point calibration
3-Point Calibration el pH T pH T pH
) X Cal1 ATC (258 | 7.00 | ATC — — | ATC — -
Summary of Certification 4 Cal 2 ATC 1260 401|ATC  — | — |ATC — | —
| Offset (mV) 24 - .
Certification of instrument Passed | i Siops % (of mVisH) w7 - =
I Cal 3 ATC 157 [9.20
The instrument referred to in this certlficate has fullfilled the erlteria of the cartification. This ;
Is Indicaied by the notatlon Passed In the column abave. | Stope % gt mvipH) 104
Measurements
Remarks 2 Before agjustmont After adjustment
] |
H Bufter Values I Measured Difference Buffer Values | _Qiffgrance «
pH [ pH pH pH < A R
. 4.01 26.0 | ATC 4.02 0.01 4.01 2508 | ATC| o5 0.00
Cert of lhe i was performed by 5 : | 7.00 25.8 | ATC 7.01 0.01 | 7.00 255 | ATC | #6857 -0.01
|
Name  Punchanakrit Rujlpraparat Function SWWWW { 9.20 25.7 | ATC 9.21 0.0t 9.20 25,6 | ATC | + 9.20 0.00
Place  Laboralory : Remarks: The difference result of calibrated elecirece should be within +/- 0.05 pH'f
) Place: Laboratory Calibration Date: Aprit 21,2021
Callbrstion.Date:, _Aqel 21,.202), Signature _ ELEGTRONIC SIGNATURE Servics Specialist:  Punchanakrit Rujlpraparal Signature: Elegironic Signalure
Thta is on orginal documan, copiss are nof setsied by METTLER TOLIDD
1
© by Melter-Toladn AG (TH) 08/2011 ME-30027676 Page 3of3 This is an originol document, copiss @re nof ratalned by mlﬂ%/., Paped w1
; \
L -
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pH Meter
Model : SevenCompact ™ pH/Ion Meter S220

Serial No. : B448305208



Certiflcate Number

Customer

METTLER TOLEDO

CCP-1416-22

Calibration Certificate
SevenCompact™ pH/lon Meter S220

Company
Address

Customer ID number

Customer representatlva

Asslgnmaent 1D

instrument

EASTERN THA! CONSULTING 1892 CO,, LTD.

883 Moo 11, Sukhaph ban B Rd., Nong Kham

Shracha

Chonburi 20230

301608441

Saslporn Nakin

L
"053323424)0rF

Type
Internal identlfication

Technlcal speclfications

Mansuring Ranga
Resclution
Limit of Error

Tamperafure ranga MTC
Temperatura range ATC
Resolution

Limit of Errar

Procedure Statement

© by Meilar-Toledo TH 14 Jul 2021 ME-30027676TH Poge 143

SevenCompacl™ 5220 Inetrument Serlal Number 8448305208

LABE 114 Flrmware veralon  1.20.08

-1909,9 .. 1999.9 mV -2.000 ... 20.000 pH
a1mv 0.001 pH
t02mV +0.002 pH

-30.0...130.0 T
-50..1300T
01T

£01T

METTLER TOLEDO Certification SOP (Doc. No. ME-30027577B) will ba used aa relerring documentiion 16"
atjust and certify the Instrument Indicaled In the *Type® and "Serlal number” soction, The measuremant
resulls of this cortification waro oblained ot amblent conditions. kS %

Certiflcate Number CCP-1416-22

Certlficatlon Tools

METTLER TOLEDO

Certified digital valtmeter Manulacturer  GOSSEN METRAWATT

Controf No. _ ANAT7

Serlal number _ZD1740
Cerlificals number  E1U213186
Due date _August B, 2022

Certified k I METTLER TOLEDO / ME-S1302410 Serial number  A424
Reslators Certificale number _ 31344
Control No, _ ANA137 Due dale__August 25, 2023
Hominal vaive Corlifed viive |
54.880 k0 84,8558 K
30,000 3 300137 ki
10,068 kit 109548 kO
4.508 k0 ASTST kO
2.070 kit 2.08949 kO
1.000 kit 1.000156 kO
1.0074 ki 1.097484 kO
L4840 kM 1.194202 kO
12809 ki 1200138 k)
13861 k0 1385081 K
© by Meftar-Taladn TH 14 Jul 2021 ME-30027576TH Pago 2 of 3




METTLER TOLEDO

Certlficate Number CCP-1416-22

Certlfication Measurements

pHimV Sengor Input Deslgnation Certifled valua Moasurad value | Max Tolerancs | Passed/Falled
-1900 mY -1900.0 mV -1899.9 mvV .2 MV Passod
-1000 mY -1000.0 mV -889.9 mV 0.2 mV Passod
-500 mV -500.0 mV -499.9 mV L2 mV Passed
-180 mV -180.0 mV ~1E80.0 mV .2 mV Passad
omy 0.0 mv 0.1 mV 0.2 mV Passad |
180 mV 180.0 m\ 180.0 mV 0.2 mV Passod
500 mV 500.0 mV 466.8 mV 0.2 mv Passad
1000 mV 1000.0 mV 899.9 mV 0.2 myV Pansad
1600 mV 1600.0 mV 1880.9 mV 02 mV Passed
pH/mV Sensor Input Dos Moasured low Imp. | Messured high imp.| Max. Yolerancs | Pasted ! Falled
at high 1900 mV 1900.0 mV 18089.6 mv 0.8 mv
Temparatura Sengor Input Nominal value Measured valua | Max. Tolerance | Passed/Falled
0o T 0.0T 01T Pasasd
250C 250C 01T Passad
500 © 50.0C [RE] Passad
750 € 48T [ KR Pasaed
1000 T 85.8C 01T Passad
[ TR 01T 01%C Pazsed
250C 250°C [RE] Pazssd
50.0 T 50.0%T 01T Pagsad
750 C 51T 01T Passad
1000 T wic 01T Passed
Digital aensor :':::":::r Bensor recogmtion | Thia sensor was recognized corractly by the meter | Passed J
Summary of Certlfication
Cerlification of instrument Passed I
The Instrument refemed (o In this certificate has fultilied the criterla of the cerlficallon. This ls |
Indlcated by the notalon Passed fn the column above.
Remarks
[¢ of the was by X
Name Pallpat Function  Service Enghier

Place  Laboratory room

Callbration Date:  Fabruary 7, 2022

Slgnature  ELECTRONIC SIGNATURE

Msttlar-Taledo (Thalland) Limited

METTLER TOLEDO

Performance Test
Control No. CCE-1416-22/1
Company: EASTERN THAI CONSULTING 1882 CO., LTD.
Address; 683 Moa 11, 8 Rd., Nong =h
Chonburi 20230 Hssignmant ID 0332342430
pH Electrode
Typa: Inlab Expert Pro-ISM WM: 1976465
Certifled standards used
Standard 1: Typo: _ pHBuffer | METTLERTOLEDO | Exp.date:  Dec22 |
Nominal vaiue: pH (_ 25.00 T): 401 LolNo: 1F351C |
Standard2: Type:  pHBufler | Manufaclurer. METTLERTCLEDO|  Exp.date:  Deczz |
Vominal value: pH [ 25.00 T); 17.00 | totNo: 1F351M |
Standard 3: _Type: pH Bufieor I Manufaclurer: |METTLER TCLEDOI Exp.dale:  Jan-23 I
Nominal value: pH { 25.00 )t 321 I lotho: 1G0126 |
Test Type:  pHMeter | M METTLERTOLEDO|  Caldater  7-Feb22 |
SMN: _ B448305208 |  No.of carificalo: | CCP-141622 | Model:  s220 |
Adjustment
Sef Calibration Buffer 82; (35 7.00, 4.01, 9.21
Select Calibration Mode 3-Point callbrtion | 2-Point callbration | 2-Point calibration
_ 3-Point Calibration: [ oH T pH [ pH
Cal 1 ATC | 250|700 |ATC — | — |ATC — | —
Cal 2 ATC | 249 |40t |aTC — | — |ATC — | —
Offsel {mV) 34 | = =
Siopa % {or mVipH) 976 | - =
cal3 ATC | 24.7 | B2t
Slopa % (or mVipH) 98.2
Measurements
Eafore ad) 3 After
Buffer Values Measured Difference Buffor Values
pH T pH pH pH| <
401 250 | ATC 3.85 -0.06 4.0f1 24.9
700 | 250 | ATC 7.03 0.03 7.00 248
9.21 24.8 | ATC 8.20 -0.01 8.2f 247

© by Maltiar-Toladn TH 14 Jul 2021 WE-30027576TH

Poge 303

Thisis an arlginol documen’, coples oro ol teldingd by LETTLER TOLED

)P\
= e

Remarks: The difference result of callbrated electroda should be withln +/- 0.05 pH
Place: Laboratory room Calbration Dats: Fa&uuy?"_,’zm
Senvice Sp Patlpat Signaturo: Electonic Signature -, .
T b o il doumen, oo B ot oy MTTLRTOLEDS

Z —— —bcpn 1 o}
‘!/_H_“r';.f""‘\ rD\_: \



Primary Flow Calibrator

Serial No. : 110619



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7:139 MOO 13. SOI SUNTINAKORN 1 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

CALIDRATION LADORATORY
AC-2961

Page 1/2
Certificate of Calibration
Customer Certificate No :  22-AFM-016 Rev.1
Name : Eastern Thai Consulting 1992 Co., Ltd. Request No: Req-2022-0122
Address : 683 Moo 11, Sukhapibamn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Unit Under Calibration Details

Measurement Ttem : Primary Flow Calibrator Sensor Model : -
Manufacturer : BIOS Sensor Serial Number : -
Model : Defender 510-L

Serial Number : 110619

D =

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Tempcrature 123°C+3°C
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa %10 hPa
Received Date : 21 January 2022
Calibration Date : 27 January 2022

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 21 May 2022
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 20 May 2022
Traceability :
This certificate providoes traceability of to gnized national dard, and to the reali; of the international Systern of
Units (SO
Note :

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence
approximately 95 %.

This Certificate was issued to replace to Calibration Certificate No, 22-AFM-016

Calibration By : e Approved By : K

Mr. Noppadon Luangart
Service Calibration Engincer

Issue Date ;

@

Mr. Pacit Mathavom

Calibration Engincer Supervisor

11 February 2022

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
ATV

i R e

HE]

/139 MQO 3. SO1 SUNTINAKORN 11 TAMBON BANG KAEQ. -

uhdn AuTunfn Suasnuna aifie

AMPIIOE BANG PHII SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate No : 22-AFM-016 Rev.1

RequestNo : Req-2022-0122

Result of Calibration :
Flow Setting STD Flow Reading | UUC Flow Reading Correction Flow Uncertainty
(cc/min) (cc/min) (cc/min) (cc/min) (cc/min)

20 20.73 20.697 0.03 0.69
50 49.66 49.541 0.12 0.99
100 102.7 102.93 -0.2 19
250 249.0 24845 0.5 4.8
500 502.0 500.51 1.4 1.9

Note

STD : Standard

UUC : Unit Under Calibration

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Litd

The results related only to the item calibrated. The cerntificate shall not be reproduced except in full, without written approval of the Innavative Instrument Co., Ltd

FM-708-AFM-01 Rev.00 Issue date 01/07/19 FM-708-AFM-01 Rev.00 Issue date 01/07/1



SPECTROPHOTOMETER
MODEL : PROVE 100

Serial No. : 1613110857



RARRCG K RARRCE K

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION

Instrument : SPECTROPHOTOMETER B
Model : PROVE 100 Function : Absorbance measurement. _ )
Date of Calibration : February 18, 2021 All data .shown below were final value of standard solution
Customer Name :  Eastern Thai Consulting 1992 Co., Ltd. after adjustment.
Check Desired Allowed tolerance | Actual Absorbce Assessment
Solution* Absorbance (Abs.) (Abs.) Yes/No
( Abs.) (Abs.)
Procedure used
445-1 0.193 + 0.020 0.192 Yes
The wavelength accuracy and the linearity of the absorbance measurement
of photometers are checked using Check solutions according to Merck 445-2 0.434 + 0.030 0.432 Yes
calibration laboratory work instruction. 445-3 0.995 + 0.040 0.992 Yes
445-4 1.488 + 0.050 1.495 Yes
Measurements results 525-1 0.192 + 0.020 0.194 Yes
. 525-2 0.494 + 0.030 0.495 Yes
Function : Absorbance measurement.
All data shown below as received values of blank solution 525-3 0.988 + 0.040 0.984 Yes
before adjustment. =
525-4 1.486 + 0.050 1.474 Yes
Check Desired Measured
Solution Wa\(lslrir)\gth Absorbance Absorbance 5'{:;2; 690-1 0.202 +0.020 0.202 Yes
( Abs.) (Abs.) (Abs.)
5.000 690-2 0.495 + 0.030 0.498 Yes
0.000 445 0.000 + 0.005 0.000 '
690-3 0.984 + 0.040 0.986 Yes
0.000
0.000 525 0.000 + 0.005 0.000 690-4 1 486 +0.050 1.489 Yes
0.000 690 0.000 + 0.005 0.000 SR
i . et ' * Spectroquant Photocheck (Check Solution) Lot : HC996035

- Check solution for this certification is traceable to : Reference Photometer Agilent Cary 4000

checked and calibrated using NIST-grey glass filter SRM 1930 and Holmiumoxide Solution NIST SRM 2034

- Desired absorbance round cell has been calculated from the absorbance of the 1 cm cell using the path length of
the round cell and is entered as the desired

CERTIFICATE No. WO-01918550

M M A aVa 20f4
1of4 ! D \"
@4 Merck Ltd. Thailand www.merck.co.th 71 ; o

Merck Ltd. Thailand www.merck.co.th 19% Floor, Emporlum Tower, 622 Sukhumvit Road
19" Floor, Emporium Tower, 622 Sukhumvit Road Klongton, Klongtoey, Bangkok 10110

Klongton, Klongtoey, Bangkek 10110 Tel. : +66 (0) 2667 BODO

Tel. : +66 (0) 2667 8000 Fax : +66 (0) 2667 8399

OO Customer Care Center : +66 (0) 2667 83313
Customer Care Center : +66 (0) 2667 8333



PARRCUK

CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy*

Equipment Nominal value Tolerance limi¢* Actual value Resuit
Holmium Oxide 361.30 nm | 360.1 - 362,5 nm 361.0 nm P
Liquid Filter 536.60 nm 535.4 - 539.3 nm 536.8 nm P
Hellma 667-Uv5 640.55 nm__| 639.4 - 642.8 nm 641.1 nm P
Wavelength Precision / Reproducibility*

Equipment Wavelength Nominal value Actual value Result
Holmium Oxide 361.30 nm <0.10 nm 0.C1 nm P
Liquid Filter 536.60 nm <0,10 nm 0.2 nm P
Hellma 667-UV5 640.55 nm <0.10 nm 0.C9 nm P
Photometric Accuracy*

Equipment Wavelength Nominal vaiue Tolerance limit™ Actusal value Result
Neutral Density 440 nm 1.075 A 1.063 - 1.086 A 10774 P
1.00 Abs. 546 nm 1.012 A 1.004 -1.020 A 1016 A P
Hellma 666-F4 635 nm 1.030A 1.022 -1.039 A 1033A P
Neutral Density 440 nm 2.202 A 2.185 - 2.219 A 2206 A P
2.00 Abs. 546 nm 2.005 A 1.992 -2.018 A 2.011A P
Hellma 666-F203 635 nm 1.941 A 1928 -1.954 A 1946 A P
Phatometric Precision / Reproducibility* @ 1.0 A

Equipment Wavelength Nominal value Actual value Result
Neutral Density 1.00 440 nm <0.003 A 0.000 A P
Abs. 546 nm <0.003 A 0.000 A P
Hellma 666-F4 635 nm <0.003 A 0.000 A P
Stray Light*

Equipment Wavelength Nominal value Actual value Result
Sodium Nitrite 340 nm =0.10 %T 0.02 %T P
Hellma 667-UV11
Self-test Hardware [P

No visual flaws, no burrs, no loose parts and fastenings

Merck Ltd. Thailand

19" Floor, Emporium Tower, 622 Sukhumylt Road
Klongton, Klongtoey, Bangkok 10110

Tel, : +66 (0) 2667 8000

Fax : +66 (0) 2667 6399

Customer Care Center : +66 (0) 2667 8333

www.merck.co.th
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PARRTK

CERTIFICATE OF CALIBRATION
INSTRUMENT SPECTROPHOTOMETER

MANUFACTURER : Merck KGaA, Darmstadt, Germany

MODEL PROVE 100
SERIAL No. 1613110857
CLIENT Eastern Thal Consulting 1992 Co., Ltd.

DATE OF ISSUE February 18, 2021

APPROVED SIGNATORY

NAME H Mr.Supachai Kanthong
(INSTRUMENTAL SERVICE ENGINEER)
oG
SIGNATURE

This certificate may not be reproduced except in full unless sermission for the
reproduction has been obtained in writing from the laborato-y.

CERTIFICATE No. WO-01918550

M /= [5) Q«"T

J dofa
. L. | o

Merck Ltd. Thailand =

19" Floor, Emporium Tower, 622 Sukhumvit Road

Klongton, Kiongtoey, Bangkok 10110

Tel. : +66 (0) 2667 8000

Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

@

www.merck.co.th



SPECTROPHOTOMETER
Model : PROVE 100
Serial No. : 1613110857



Instrument

Model

CERTIFICATE OF CALIBRATION

Date of Calibration
Customer Name

Procedure used

SPECTROPHOTOMETER
PROVE 100

February 15, 2022
Eastern Thai Consulting 1992 Co., Ltd.

The wavelength accuracy and the linearity of the absorbance measurement
of photometers are checked using Check solutions according to Merck
calibration laboratory work instruction.

Measurements results

Function Absorbance measurement.
All data shown below as received values of blank solution
before adjustment.
Check Desired Measured
Solution Wavelength Absorbance Absorbance 5{2;;
( Abs.) (nm) (Abs.) (Abs.)
0.000 445 0.000 + 0,005 0.000 0.000
0.000 525 0.000 + 0.005 0.000 0.000
0.000 690 0.000 + 0.005 0.000 LUy

CERTIFICATE No.

A

Merck Ltd. Thailand

15" Floor, Emporium Tower, 622 Sukhurmvit Road

Klongton, Klongtoey, Bangkok 10110

Tel, ; +66 (0) 2667 8000
Fax : +66 (0) 2667 B399

Customer Care Center : +66 (0) 2667 8333

WO0-02118723

www.merck.co.th

PMEBRCK

CERTIFICATE OF CALIBRATION

Function Absorbance measurement.
All data shown below were final value of standard solution
after adjustment.
Check Desired Allowed tolerance | Actual Absorbce | Assessment
Solution* Absorbance (Abs.) (Abs.) Yes/No
( Abs.) (Abs.)
445-1 0.193 + 0.020 0.191 Yes
445-2 0.494 + 0.030 0.495 Yes
445-3 0.995 + 0.040 0.990 Yes
445-4 1.488 + 0.050 1.484 Yes
525-1 0.192 + 0.020 0.195 Yes
525-2 0.494 + 0.030 0.499 Yes
525-3 0.988 + 0.040 0.986 Yes
525-4 1.486 + 0.050 1.484 Yes
690-1 0.202 + 0.020 0.206 Yes
690-2 0.495 + 0.030 0.495 Yes
690-3 0.984 + 0.040 0.993 Yes
690-4 1.486 + 0.050 1.490 Yes

* Spectroquant Photocheck {Check Solution) Lot : HC996035

- Check solution for this certification is traceable to : Reference Photometer Agilent Cary 4000
checked and callbrated using NIST-grey glass filter SRM 1930 and Holmiumoxide Solution NIST SRM 2034
- Deslred absorbance round cell has been calculated from the absorbance of the 1 cm cell using the path length of

the round cell and is entered as the desired

A

Merck Ltd. Thailand

19" Floor, Emporium Tower, 622 Sukhumvit Road
Klongton, Klongtoey, Bangkok 10110

Tel. ; +66 (0) 2667 8000

Fax : +66 (D) 2667 8399

Customer Care Center : +66 {0) 2667 8333

www.merck.co.th
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PRRCK MERCK

CERTIFICATE OF CALIBRATION
CERTIFICATE OF CALIBRATION

Software version: 1.5.1 INSTRUMENT ¢ SPECTROPHOTOMETER

Wavelength Accuracy”

MANUFACTURER : Merck KGaA, Darmstadt, Germany

Equipment Nominal value Te limil Actual value Resull
. i P 361.30 nm 360.1 - 362.5 nm 360.9 nm P
Hoimium Oxide Liquid . |
Filter 536,60 nm 535.4 - 539.3 nm 536.8 nm P MODEL : PROVE 100
Hellma 667-UVS 640,55 nm 6394 - 642.8 nm 841.1nm P
Wavelength Precision / Reproducibility* SERIAL No. ¢ 1613110857
i Wavelength Nominal value Aclual value Resull
Hotmiam Oxlde Liquid 361.30 nm <020 nm 0.02pm P CLIENT : Eastarn Thai Consulting 1992 Co., Ltd.
Filler 536,60 nm <0.20 nm 0.05 nm P
Hellma 667-UV5
Lol 22000 e o6 om 2 DATE OF ISSUE : February 15, 2022
Photometric Accuracy”
h | value Ti limil™ Actual value Resull
| 440 nm 1,065 A 1.053-1.077 A 1.068 A P
Neulral Densily 1.00 Abs. N
Voliing GBB.F4 546 nm 1.012A 1.003 - 1.020 A 1.017 A P APPROVED SIGNATORY
635 nm 1.054 A 1.042 - 1.086 A 1.060 A P
. 440 nm 2217 A 2.200-2234 A 2220A P
Neulral Densily 2.00 Abs. 546 nm 1.988 A 1.986 - 201 A 2.005A P
Hellma 666-F203 : : - :
e 635 nm 1914A 1.901-1.927 A 1918 A P NAME : Mr.Rawat Rattanzchetthakul
Photometric Precision / Reproducibility” @ 1.0 A (SERVICE ENGIfIEER)
Equipment Wavelength Nominal value Aclual value Resull o
440 nm <0.003 A 0.001 A P = )i
] P ..
ieutrel Denstly 1.00 Abs, 546 nm $0.003 A 0.000A P s
635 nm <0.003 A 0.000 A P SIGNATURE
Stray Light*
i Wavelength ] Nominal vaiue | Aciual value Result ; )
S | S I 010 %T I 0.00%T P This certificate may not be reproduced except in full uniess permission for the
Hellma 667-UV11 reproduction has been obtained in writing frcm the laboratory.
Selftest Hardware P

No visual flaws, no burrs, no loose parts and fasteni

CERTIFICATE No. WO-02118723

i = I r4 i = I S E—

Merck Ltd. Thailand www.merck.co.th Merck Ltd. Thailand www.merck.co.th ri//Q ] D)\
=g ]

19' Fioor, Emporium Tower, 622 Sukhumvit Road 19% Floor, Emporium Tower, 622 Sukhumvit Road
f, Bangkek 10110 Kiongton, Klongtoey, Bangkok 10110

[ !
: b L
Tel. : +66 (D) 2667 6000 Tel. : +66 (0) 2667 BOOO

Fax : +66 (0) 2667 B399 Fax : +66 {0) 2667 8399
Customer Care Center : +66 (0) 2667 8333 Customer Care Center : +66 (0) 2667 8333




STANDARD WEIGHT 50 g



AMARC

Certificate No.

Sample Code

Customer

Location of Calibration

Equipment

Manufacturer

Class

Serial No.

ID No.

Date of Receipt

Date of Calibration

Calibrated by

Issue date

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TIS}-TIS17025
CALIBRATION 0152

22-052238 Page 1 of3
22-19150-003

CERTIFICATE OF CALIBRATION

: EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)
: Standard Weight 50 g
: METTLER TOLEDO
: F1
: N/A
: LABE 10/1
: 18 May 2022
: 30 May 2022
( Mr. Somchai Neampunt)

Mr. Somwang Sangdee Approved by

Scientist Signed for Director

31 May 2022

2V
probability of i 95%.

The uncenainties are for a

The calibration result is applied enly to the above calibrated item and was found accurate as shown on date and place of callbration only.

d with the diti of di granted by the Thai Laboratory Accredilation scheme which has assessed the

This Certificate is issued in

measurement capability of the laboratory and its
national standards laboratory. This certificate may not be repraduced other than in full except with Lhe prior writlen approval of the Asia Medical and Agricullural

bility to i national dards and to the unil of measurement reslized at the corresponding

Laboratory and Research Center Public Company Limiled (AMARC).

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-017

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

TEL 02-515-2422
FAX 02-516-6949

Rev.05 Effectlve Date. 15/10/21
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‘?\ "~ }4,'
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NSC-TISI-TIS12025
CALIBRATION 0152

Certificate No. :  22-052238 Page 2 of3

Sample Code : 22-19150-003

REPORT OF CALIBRATION

Equipment : Standard Weight 50 g
Manufacturer : METTLER TOLEDO
Class Fi

Serial No. : N/A

ID No. : LABE 10/1

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,e) of 20°C, the

conventional mass is the mass of a reference weight of a density (pef) of 8000 kg.m?which it balances in air of a reference

density (po) of 1.2 kg.m™
[ 2 n | . ' . :
i Description | Deviation ‘ Conventional | Expanded | Maximum ID No.
I | | Mass i Uncertainty I Permissible Error
! ; | | ' i
. | (mg) i i (mg) H (mg) |
' x (| |
50 g i -0.324 i 49.999676 g l .10 X 0.30 i LABE 10/1
t
The result expanded uncertainty of measurement U is stated as lhe standard uncenainty of ied by the factor k = 2.0, which fora
normal di i dstoa bability of app ly 95%. The dard uncertainty of has been din
with UKAS M3003
.
AN P)\7
(A
361 Soi Ladprao 122, Ledprao Road, TEL 02-515-2422 CONTACT@EAMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21




ASIA MEDICAL AND
AQRICULTURAL LABORATORY
AND RESEARCH CENTER

CALIBRATION0152
Certificate No. : 22-052238 Page 3 of3
Sample Code : 22-19150-003

REPORT OF CALIBRATION
Condition of Calibration :
1. Ambient Conditions : Temperature 20 °C  1.5°C, Relative humidity 50% + 10% and air dens ty 1.20 kg/m®
2. Calibration Method : Direct comparison weighing according to OIML R111-1 : 2004(E)
3. Reference standard instrument
Instrument Class ID No, Certificate No. Due Date
1) Standard Weight 1mg to1kg E2 LB-WE-79 21-079366 22 September 2022

4. This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
( Instrument number 1).

5. Condition of Calibration item: Normal

8. Desaription of Calibrated ltem:
Type and Nominal Value : Standard Weight 50 g
Shape : Cylindrical weight with knok
Material : Stainless steel
Case : Wooden Box
Comments : Recalibration
- End of Report -
D:
w
=
361 Sol Ladpeao 152, Ladprao Road, TEL 02.516.2422 CONTACT@AMARC.CO.TH
Phiabphia, Wang 1 kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-064 Rev.03 Effective Date. 15/10/21




STANDARD WEIGHT 100 g



AMARC

Certificate No. z

Sample Code %

Customer

Location of Calibration

ARSI AR T REoRaTORY S,
AND RESEARCH CENTER S22
Z = F
Nl
AN
il

NSC-TISI-TIS17025
CALIBRATION 0152

22-052239 Page 1 of3
22-19150-004

CERTIFICATE OF CALIBRATION

- EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration Laboratory)

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class : N/A

Serial No. : N/A

1D No. : LABE 10/2

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Neampunt )
Scientist Signed for Director

Issue date 31 May 2022 Y

The inties are for a confi probability of approxi ly 95%. k_) \\_//

The calibration result is applied only 1o the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in with the dili of itation granted by the Thai Laboratory Accreditalion scheme which has assessed the
measurement capability of the laboralory and its ility 10 i national dards and to Lhe unit of measurement realized at the corresponding
national d; lab y. This may not be reproduced other than In full excepl with Lhe prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ledprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Pl Wang Th I kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.05 Elfective Date. 15/10/21

FM-CL-017

iy

ASIA MEDICAL AND o e,
AGRICULTURAL LABORATORY RN
AND RESEARCH CENTER ‘\.‘___.__'__/__,4

|

T -
)
irlial W E
NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. :  22-052239 Page 2 of3
Sample Code : 22-19150-004

REPORT OF CALIBRATION

Equipment : Standard Weight 100 g
Manufacturer : N/A

Class N/A

Serial No. : N/A

1D No. : LABE 10/2

Result of Calibration

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,gs) of 20°C, the
conventional mass is the mass of a reference weight of a density (p,) of 8000 kg.mwhich it balances in air of a reference

density (pg) of 1.2 kg.m™

Maximum I ID No.

Description | Deviation I Conventional Expanded !
| | | | !
| Mass ! Uncertainty I Permissible Error
{ |
I i |
(mg) { 1 (mg) | +(mg)
100 g i -0.71 : 99.999829 g | 0.16 | 0.50 LABE 10/2
| i
The result ded inty of U is stated as Llhe d inty of ltiplied by the factor k = 2.0, which for a
normal distributi dstoa 0 babitity of app: 95%. The standard uncertainty ol has been ined in
with UKAS M3003
@ DN
L5
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CQO.TH
FAX 02-516-6949 WWW_AMARC.CO.TH

Phlabphla, Wang Thonglang. Bangkok 10310

FM-CL-064 Rev.03 Effective Date. 15/10/21
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NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. : 22-052239 Page 3 of3
Sample Code : 22-19150-004

REPORT OF CALIBRATION

Condition of Calibration
1. Ambient Conditions : Temperature 20 °C 1 1.5°C, Relative humidity 50% + 10% and air dens ty 1.18 kg/m®
2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)
3. Reference standard instrument
Instrument Class ID No, Certificate No. Due Date
1) Standard Weight 1mg to1kg E2 LB-WE-79 21-079366 22 September 2022

4. This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
( Instrument number 1).

5. Condition of Calibration item: Normal

6, Desaription of.Callbrated Item :
Type and Nominal Value : Standard Weight 100 g
Shape : Cylindrical weight with knok
Material = Stainless steel
Case : Wooden Box
Comments : Recalibration
- End of Report -
AN
(A “
Nl
361 Soi Ladpo 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thongl k10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-064 Rev.03 Effective Date. 15/10/21



STANDARD WEIGHT 50 g



ASIA MEDICAL AND
A M A R ‘ : AGRICULTURAL LABORATORY AAgléIgALEDICAII\- iy
AND RESEARCH CENTER AND REIS-E‘IJ\EC%-ILC':\EBI\IQIBEARTORY

NSC-TISI-TIS17025
NSC-TISI-TIS17025
CALIBRATION D152 CALIBRATION 0152
Certil 5 :  22-052237
eitificate/No Page 1 of3 Certificate No.  : 22-052237 Page 2 of3
Sample Code : 22-19150-002
Sample Code : 22-19150-002

CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. REPORT OF CALIBRATION

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230 Equipment : Standard Weight 50 g
Manufacturer : N/A
Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited Class N/A
(Calibration Laboratory} Serial No. : N/A
ID No. : LABE 10/4
Equipment - Standard Weight 50 g
Manufacturer : N/A Result of Calibration : (® Without adjustment O Adjustment
Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,) of 20°C, the
Class : N/A conventional mass is the mass of a reference weight of a density (p,) of 8000 kg.m?which it balances in air of a reference
density (po) of 1.2 kg.m™
Serial No. : N/A
ID No. : LABE 10/4 Description Deviation ) Conventional Expanded ] Maximum ' ID No.
! i [ i 1
! ! Mass i Uncertainty ! Permissible Error ¢
. i ‘ :
" : i | |
Date of Receipt : 18 May 2022 H (mg) | i (mg) | +(mg) ;
! 1] | 1 i
50 g <041 I 49999889 g ! 0.10 0.30 | LABE 10/4
Date of Calibration : 30 May 2022 : I ! !
Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Neampunt )
Scientist Signed for Director The result e)fpanded uncertainty of measurement U is s.(aled as the : dard of " hiplied by the factor k =2.0, which lora
normal i ponds to a probability of app ly 95%. The dard uncertainty of has been d din

Issue date 31 May 2022 g with UKAS M3003
C r
The inties are for a confi bility of i 95%.

The calibration result is epplied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

/',::\ e AR
This Certificale is issued in with the diti of italion granted by the Thai Laboratory Accreditation scheme which has assessed the 1 -’ \
: (o4
bility of the lab y and its ility 10 1 ized national ds and to the unit of measurement realized al the corresponding { ¢
national standards laboratory. This i may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricullural =i

Laboratory and Research Center Public Company Limited (AMARC).

361 Sol Ladprao 122, Ladpreo Road, TEL 02-515-2422 CONTACT@AMARC.CO.TH 361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

T:E:JE?)I% Wang Thonglang, Bangkok 10310 FAX Og‘g:g“g V:"Ewg'ic:“:::‘gﬁg ';1 Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
- . - FM-CL-064 Rev.03 Effective Date. 15/10/21
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Certificate No. :
Sample Code 2

Condition of Calibration
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NSC-TISRTISI?025
CAUBRATION 0152

Page 3 of3

1. Ambient Conditians : Temperature 20 °C £ 1.5°C, Relative humidity 50% % 10% and air density 118 ka/m”

2. Calibration Method : WI-CL-007 base on OIML R 111-1 : 2004(E)

3. Reference standard instrument

Instrument Class ID No. Cenificate No, Due Date
1) Standard Weight 1mg to1kg E2 LB-WE-79 21-079366 22 September 2022
4. This certification is traceable to the International System of Unit maintalned at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
{ Instrument number 1),
5. Condition of Calibration itemn: Normal
6. Description of Calbratad Item: E
Type and Nominal Value : Standard Weight S0 g
Shape : Cylindrical weight with knob
Material : Stainless steel
Case: Wooden Box
Comments : Recalibration
- End of Report -
A
'
361 Soi Ladpran 122, Ladprso Read, TEL 02-518-2422 CONTACTEAMARC.CO.TH
Phiabphla, Wang Thongta kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 EFfective Date. 15/10/21
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THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737



ASIA MEDICAL AND AGRICULTURAL LABORATORY o,

g3

AMARC AND RESEARCH CENTER CO., LTD. a‘r‘::___\—-//,-'z, A
361,381/1-4 Soi Ladprao 122, (Mahadthsi 1), Lidpras Road, Phlabphla, P T
Wangthonglang, anglok, Thaland 10310, Head Office "’a@\-*"
e oot i NscTskTs 17025
Certificate No. : 21-062722 Page 10f2

Sample code : 21-24788-002

CERTIFICATE OF CALIBRATION

Customer EASTERN THA! CONSULTING 1992 CO.LTD

683 Moo 11,Sukhapiban B Rd,Nongkham,
Srirachs,Chonburi 20230

Location of calibration : Asta Medical and Agricultural Laboratory and Research Center Co., Ltd.
{Calibration laboratory)

Equipment : Digital thermo-hygrometer
Manufacturer : Testo Model : 608-H1
Serial No. : 45106737 1D No. = LABE 08/7
Date of receipt = 23 July 2021 Date of calibration : 29 July 2021
Condition of calibration
1 Environment Ambient temperature : 23.0 °C + 3.0 °C

Relative humidity : 550 % x 15.0 %

2 Calbration method
21 In-house methad : WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber.

2.2 The calibration by comparison unit under calibration (UUC) to the thermometer standard / chilled mirror hygrometer
in controlled chamber in a chamber at the controlled temperature/ relative humidity.

3 Reference standard instrument

Instrument Model Code No. Certificate No. Due date
3.1 Chilled Mirror Optidew Vision LB-DP-02 & LB-DP-02 (DP) TH-0018-21 10 March 2022
3.2 Digital Thermometer  Optidew Vision LB-DP-02 & LB-DP-02 {Temp.) 21-032217 06 Aprif 2022
3.3 Digital Thermometer 34972A LB-DA-07 with RTD-89 20-085967 17 September 2071

4 This certificate is traceable to the international system of unit (S Unit)
43 instrument No.3.1 through : National Institute of Metrology (Thailand)
42 Insuument No.3.2 and 3.3 through : Asia Medical and Agricultural Laboratory and Research Center Co,, Ltd.

5 This result of calibration was found accurate as shown on date and place of calibration only.

6 Condition of calibration item : Normal s
Calibrated by Miss Pornsuda Lohabal Approved by ( Mr. Somchai Neampunt )
Scientist \Signed for Director
Date of issue : 11 August 2021 /‘_ﬁ D
I &

The uncertainties are for a confidence probability of approximately 95%

The calibration result is applied only to the above calibrated item and was found accurate as shown on date an\ﬁﬁhﬂ-o'r

This Certif is issued in d: with the ditions of accreditation granted by the Thai Laborstory Accreditation scheme which has assessed the
measurement capoability of the lab. y and its bility to r ized national standards and to the unit of measurement realized at the

national lab Y- This certificate may not be reproduced other than in full except with the prior written approval of the Asia
Medical and Agricull Lab y and rch Center Co., Ltd. (AMARC)

ASIA MEDICAL AND AGRICULTURAL LABORATORY W,
33 \\\.:J// £

AND R H . LTD. .-(l %
NLW‘/A R c ESEARCH CENTER CO.,LTD. e

Yo

361,367/1- Soi Ladprao 122, (Mahadthai 7), Ladprao Read, Phisbphia, Ly
Wangthonglang, Bangkok, Thalland 10310, Head Office R
Tel (66} 2-924-2381-3 Fax(6) 2-934-0651 il e e nilase
http://www.amarc.coth Email: cl@amarceoth CALIBRATION 0152
Certificate No. : 21-062722 Page 2 of 2

Sample code  : 21-24788-002

REPORT OF CALIBRATION

Resuits of calibration
- Temperature measurement
Resolution of unit under calibration :01°C

Range: O °Cto 50 °C

Calibration Average of standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correction value uncertainty
°c %RH Ko} iC °c °c
20 50 20.02 204 - 0.08 + 0.40
25 50 25.02 25.0 + 0.02 + 040
30 50 30.00 29.7 +0.30 + 0.40

- Humidity measurement
Resolution of unit under calibration : 01 %RH

Range : 10 %RH to 95 %RH

Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity | Average reading Carrection value uncertainty
%RH °c %RH %RH %RH %RH
45 25.00 45.13 52.4 -7.27 + 13
60 25.00 60.03 67.5 - 7.47 +15
75 25.00 75.20 82.5 -7.30 +17

Note

- Calibration results without adjustment

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2.00, which
for a normal distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measurement hes been determined in

accordance with UKAS M3003
Vadl s

End of report

FM-CL-114 Rev.00 Effective Date. 04/05/21

FM-CL-018 Rev.08 Effective Date. 04/05/21



UV/VIS SPECTROPHOTOMETER
Model : UV -1800

Serial No. : A11635101643CD



Tel : 02-6324300 Fax : 02-6375496-7
Bara Sclentiflc www.barascientific.com

Certificate of Calibration

S e, -
Bara Scientific Co., Ltd. ﬁ%'«z % Bara Scu::nhfig Fo., Ltd.
968 U Chu Liang Building Floor? Ramad Road 3[395.;1]{,&; i ) gﬁg;’ gg:gl;l:kng;t;::;:g_r :Lc:gr:dﬁ%vggg Road
T
Silom Bangrak Bangkok Thailand 10500 2 //-_:\_\-.\? T e oTE ey e

Bara Sclentlflc www.barascientific.com

Certificate of Calibration

Jy & .
| i Certificate No. BSCC-UV-152/21 Number of Page(s) 20f3
Number of Page(s) 1of3 ‘| 1 1
Certificate No. BSCC-UV-152/21 [ L
Equipment UVAis Spectrophotometer “ |" : " Calibration Results:
Model UV-1800 [ ¢ 1
Manufacturer Shimadzu | ] W 1.Wavelength Accuracy
Serial No. A11635101643CD [ " 1
'k i Certified
ID No. LABE 03/2 i 45 UUC (nm) Error (nm) Uncertainty (+nm)
Date of recelpt 24 May 2021 |i ¢ i W gth (nm)
Date of calibration 24 May 2021 ] | ﬂ 287.71 287.70 -0.01 0.18
Date of issue 1 June 2021 |i 445.82 445,85 0.03 0.18
i |
|| ¢ 536.52 536.45 -0.07 0.18
Customer name Eastern Thai Consulting 1992 Co., Ltd. I 3 1 741.02 741.05 0.03 0.18
. i 3 - 879.41 879.35 0. 0.
Address 683 Moo 11, Sukkhaphibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230 M| i %8 18
i 8
et
1]
Temperature (20.1-22.2) °C (On site) 2 |
Humidity (43.9-49.2) %RH (On sile) | !
I
I 3
Equipment condition Good Operation | ‘ g
| { 2, 2.Photometric Accuracy (UV)
Calibration Locatlon  Analysis Depariment. H ;
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01 | i i Wavelength Certified uuc (&) E @) Uncertainty (+A)
) fror ncertainty (+
‘ i b
Traceability Wavelength Accuracy is fraceable to certificate No. 87839 and 87844 H ‘ I (nm) Absorbance (A)
Photometric Accuracy is traceable to certificale No. 87846 and 87877 | , |i 235 0.0000 o000 06800 0.0075
Stray Light is traceable lo certificate No. 87825 " Gl 0.7174 Qa7178 0.0004 0.0075
The above certificate are traceble to St unit through Starna Scientific Lid. 1l i i 257 CNR CNR CNR CNR
(UKAS accredited calibration laboratory NO. 0859) H 1 ‘w CNR CNR CNR CNR
Calibrated by Mr.Kanchit Choothep ¢ '| : 313 g:: 2:2 g::: 2::
4
y ‘ 350 0.0000 0.0000 0.0000 0.0075
[ . 0.6202 0.6214 0.0012 0.0075
|
Ii g,
Approved by x ] it
! b ' *CNR = Customer not request
Mr.Kanchit Choothep | i
Technical Manager M~ ACN ¥ e
i =" r_
The above results are valid exclusively for the calibrated itemy(s) as mention in 1 iy L i

Adverlising lhe report / Certificate and publicity of the resuils are prohibited and also shall not be rep -

The above results are valid exclusively for the calibraled ilem(s) as menilion in this repo
except in full, without written approval of lhe Bara Scientific Co,, Ltd

Adverlising the report / Gerlificate and publicity of the resuits are prohibited and also shal
except in full, without written approval of the Bara Scienlific Co., Ltd

ST

FM-UV-708-02 Rev.01 (23/01/63)

FM-UV-708-D2 Rev,01 (23/01/63)



"y
il
ey, i
Bara Scientific Co., Ltd. R i f
968 U Chu Liang Building Floor7 Rama4 Road .ilmmf_ !I
Silom Bangrak Bangkok Thailand 10500 P i 1.
= Tel:02-6324300 Fax:02-6375496-7 z,,;ﬁ\:.\_.s n
g on !
Ba's’na}..:ﬁg Is.;er.ﬂgﬁc www barascientific.com NSGC-TISTIE 17025 [
AL ARATION ot b

Certificate No. BSCC-UV-152/21 Number of Page(s) 30f3 {
Calibration Results:

3.Photometric Accuracy (Visibie) al

Certificate of Calibration

Wavelength Certified By
(nm) Absorbance (A) UUC (A) Error (A) Uncertainty (+A) il ll
0.0000 0.0000 0.0000 00042 e
3006 0.5631 0.5615 0.0016 0.0042 |8
07350 0.7376 -0.0014 0.0042 e
1.0863 1.0846 -0.0017 0.0042 e
0.0000 0.0000 0.0000 0.0042 it
00 05524 0.5501 -0.0023 0.0042 i
07217 07199 -0.0018 0.0042
1.0606 1.0587 -0.0019 0.0042
CNR CNR CNR CNR
vaesio CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR :
0.0000 0.0000 0.0000 0.0042 A
5461 0.5147 05124 -0.0023 0.0042 .
0.6743 0.6720 0.0023 0.0042 3
0.9909 0.9882 -0.0027 0.0042 e
CNR CNR CNR CNR
e CNR CNR CNR CNR _
CNR CNR CNR CNR "
CNR CNR CNR CNR s
0.0000 0.0000 0.0000 0.0042 3
o 0.5268 0.5271 0.0003 0.0042 y
0.6720 0.6708 -0.0012 0.0042 ;
0.9864 0.9854 -0.0010 0.0042 e
“CNR = Customer not request ird
i
4
4.Stray Light* o
Standard Unit Under Calibration(UUC) ,” .
cut-off I (nm) | Wavelength (nm) | T i (%T) | Abscrbance {A) i
200.86+0.11nm 20105 | 0.9723 20123 o

The

The Siray fight transmission reference is less than 1.0%T and Stray light absorbance reference Is greater than 2.00A
*Stray Light not NSC-ONSC Accredited. 1

b
'

!
|
is base on a i ltiplied by a ge factor k=2 iding a levet of of approxi 95%. j
*=End of Certificate* e
, D) \/
|
The above results are valid exclusively for the cafibrated item(s) as mention in this L, Pl
Advertising the report / Certificate and publicily of Lhe resuils are prohibited and also shal (3 =

except in full, without written approval of the Bara Scientific Co., Ltd.

S T ——

FM-UV-708-02 Rev.01 (23/01/63)




SOUND LEVEL CALIBRATOR
MODEL : NC-75

SERIAL No. : 34802645



ATISTR

A\

NSTTISISFIS 11028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.

Submitted by

21-65/0018

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co.,Ltd.
: 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.

MTC No. EEL. BP. 24/1064

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Address

Calibrated at

Instrument Calibrated :
Description

Manufacturer : Rion
Model : NC-75
Serial No. : 34802645

Standards used :

: Sound Calibrator

Ambient Environment
Temperature :(23+3)°C
Relative Humidity : (50 + 15) %

Ambient Pressure

1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.

:(101.325 + 1.500) kPa

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.
Date of Receipt

Date of Calibration

: 11 Oct. 2021
: 21 Oct. 2021

e A AN\
A9TISTR NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0018

MTC No. EEL. BP. 24/1064

The reported expanded uncertainty is based upor a standard uncertainty multiplied by 2 coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz

Acoustic Qutput in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch B&K 4180 93.97 -0.03 +0.10 +0.40 dB
| 2. Frequency
|
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch B&K 4180 1000.0 0.0 +15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch B&K 4180 0.50 +0.50 +3.0%

Note : 1. No adjustment.

Calibrated by :

Date of Calibration

Date of Issue

I " (Mr.Weerachai Deechaiyae)

| 2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

1 21 Oct. 2021

t 26 Oct. 2021
End of Certificate

Approved by :

(Mr Prata

S TR
¥ 3 3 h

Adtinig Director

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

201 1 3
{w 2/2
Tl [

e S
@@U“v
—

The results relate only to the items tested/calibrated or value 2ssigned,
dvertising the Report/Certificate and publicity of the results excepl in full are prohibited unless written permission is obtained from the governor of TISTR, |

e

! The results relate only to the iterns tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the resutts except in full are prohibited unless written permission is obtained from the governor of TISTR.

d Office

fu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

ngwat Pathurnthani 12120, Thailand
(66) 0 2577 9000
(66} 0 2577 9009

all : rumpai@tistr.orth Website:www tistr.or,th

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66} 0 2323 5165
E-mail : mtc@tistr.or.th

Office

FM.BLMTC.002 Rev.4

196 Phzhonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

ead Office

5 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

hangwat Pathumthani 12120, Thailand
2l. (66) 0 2577 9000
ax. (66) 0 2577 9009

mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/Laboratory

Fax, (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1€, Bangpoo Industrial Estate. Sukhurmvil Road,
Amphoe Muang, Changwat Samutprakan 10280, Thaltand
Tel. (66) 0 2323 1672-80 ext, 115, 116

Office

Thailand

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tet. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 8592
E-mail : surnalee@tistror.th



SOUND LEVEL METER
MODEL : CR:172A

SERIAL No. : G301635
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A7TISTA CALIBRATION 0037 AITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0818 MTC No. EEL. BP. 13/0964 Request No. 21-64/0818 MTC No. EEL. BP. 13/0964

9. P i i j 7
CALIBRATION CERTIFICATE ower Amplifier Britel&Kjzr 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Submitted by : Eastern Thai Consulting 1992 Co., Ltd.
Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Calibration Procedure :

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Perjodic tests (2006). These calibration

Instrument Calibrated : Ambient Environment

Description . Sound Level Meter Temperature L (2343)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer - Cirrus Relative Humidity (504 15) % direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

Model :CR:172A Ambient Pressure - (101.325+1.5) kPa measurement method.

Serial No. - G301635 (N0.32) This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone - Cirrus MK216 No.412753F Laboratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Preamplifier : No.10402F Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
Standards used : )

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. MESSUEE A LCSION Vs

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

N

. Condenser Microphone Britel&Kjzr 4180 S/N 2889871.

 Decade Attennator Ando AL-205 S/N 00464602, k=2, providing a level of confidence of approximately 95%.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

. Digital Multimeter Fluke 8520A S/N 4985007.

NN L AW

. Multifunction Acoustic Calibrator Briiel&Kjar 4226 S/N 2810358.
8. Measuring Amplifier Britel&Kjzr 2636 S/N 1537484.

Date of Receipt 12 Sep. 2021
Date of Calibration  : 20-22 Sep. 2021 @ w /% g Date of Calibration - 20-22 Sep. 2021

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written perrnission is obtained from the govermor of TISTR

FM.BL.MTC.002 Rev.4 FM.BLMTC.002 Rev.4
lead Office Office/Laboratory Office Head Office Ofﬁchaboratow ) ) Office »
5 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900, 35 Mu 3 Tarabon Khlon»q e Amph0§ KnlongLuang,  Soi 1, Bangpoo Industrfal Estate, Sukhumvit Road, 196_Phahonyoth|n Road, Chaluchak, Bangkok 10909,
hangwat Pathumthani 12120, Thaitand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand Changwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
el. (66) 0 2577 9000 Tel (66) 0 2323 1672-80 ext, 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217 Tel. {66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax_ (66) 0 2577 9009 Fax, (66) 0 2323 9165 Fax. (66) 0 2579 8592

ax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail « rirmaidtictr ar th Wakcitanaaana terr ~e th Cornnil © etrabicks ar bk el -
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Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-64/0818

MTC No. EEL. BP. 13/0964

1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) (dB) (+dB) (+dB)
94.06 93.9 -0.2 0.50 14

Note: The internal calibration display at 93.7 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
17.3 0.10

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

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting | under-range =
C-Weighting 20.1 0.10
Flat 311 0.10

Note: The under-range means the indicator cannot display the value because it is under the setting range 20-140 dB.

Date of Calibration

1 20-22 Sep. 2021

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,
“hangwat Pathumthani 12120, Thaitand

Tel, (66) 0 2577 9000

“ax. (66) 0 2577 9009

Sl ¢ rimna it Ar th AR As e ke A e

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Armphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext 115, 116
Fax. (66) 0 2323 9165

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext 5219, 5225, 5217
Fax (66) 0 2579 8592

AUTIETH
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TE{/HNOLOGIC

Request No. 21-64/0818

AL RESEARCH (TISTR)

MTC No. EEL. BP. 13/0964

3. Acoustical signal test of frequency weightings

Deviation from response curve i .
Frequency Uncertainty Tolerance Limits
A-weighting | C-weighting Iat
(Hz)
(dB) (dB) (4B) (+dB) Class 2 (+dB)
125 0.1 -0.1 0.1 0.40 2.0
1 000 -0.4 -0.4 10.4 0.40 14
4000 0.7 03 1.0 0.40 3.6
4. Electrical signal test of fre/juency weightings
Deviation from response curve, : o
Frequency T Uncertainty Tolerance Limits
@) A-weighting | C-weighting Flat
5 !
(dB) (dB) (18) I (+dB) Class 2 (+dB)
63 0.3 0.1 b.1 | 020 25
125 0.2 0.1 o | 020 2.0
250 0.2 0.0 b0 020 1.9
500 0.1 0.0 0.0 0.20 1.9
1000 0.0 0.0 0.0 0.20 1.4
2000 0.2 -0.1 0.0 0.20 2.6
4 000 -0.3 -0.2 0.0 | 0.20 3.6
8 000 -0.5 -0.4 o1 | 020 5.6
Date of Calibration 120-22 Sep. 2021 4/8 =

The results relate only o the items 1esiesl/calibrated cor value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prahtbited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luarg,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

Fomail - nimnaistictr nr th Woheitaaasna tictr Arih

Office/Laboratory
Soi 1C, Bangpoa Industrial Estare, Sukhumvit Road,

Amphoe Muang, Changwat Samutjrakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax (66) 0 2323 9165

Cornil « mmbeadickr Arth

FM.BLMTC 002 Rev.c

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900
Thailand

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66} 0 2579 8592
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Request No. 21-64/0818

MTC No. EEL. BP, 13/0964

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 114.0 0.0 0.20 0.4
C-weighting 114.0 0.0 0.20 0.4
Flat 114.0 0.0 0.20 04
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 114.0 0.0 0.20 0.3
Slow 114.0 0.0 0.20 0.3
Leg 114.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
139 139.1 0.1 0.30 14
134 134.1 0.1 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
RN
Date of Calibration :20-22 Sep. 2021 @@Q 5/8 2

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the resutts except in futl are prohibited unless written permission is obtained from the goveror of TISTR.

sad Office

 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,
1angwat Pathumthani 12120, Thailand

(. (66) 0 2577 9000
X (66) 0 2577 9009

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tet (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext 5219, 5225, 5217
Fax. (66) 0 2579 8592
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Request No. 21-64/0818

MTC No. EEL. BP. 13/0964

6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
119 119.0 0.0 0.30 14
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 14
104 104.0 0.0 0.30 14
99 99.0 0.0 0.30 14
94 94.0 0.0 0.30 14
89 89.0 0.0 0.30 14
84 83.9 -0.1 0.30 1.4
79 79.0 0.0 0.30 14
74 74.0 0.0 0.30 14
69 69.0 0.0 0.30 14
64 64.0 0.0 0.30 14
59 59.0 0.0 0.30 14
54 53.9 -0.1 0.30 14
49 49.0 0.0 0.30 14
44 43.9 -0.1 0.30 14
39 39.0 0.0 0.30 1.4
34 34.0 0.0 0.30 14
29 29.1 0.1 0.30 14
24 242 0.2 0.30 1.4
Date of Calibration : 20-22 Sep. 2021 6/8 a
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7. Level linearlity including the level range control
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9. Peak C sound; level

Anticipated | Measured | Deviated . Tolerence Limits Number of cycles in Anticipated Measured ﬂ)eviated value | Uncertainty | Tolerence limits
Range Value Value | Value S Class 2 test signal value (dB) value (dB) (dB) (+:dB) Class 2 (+dB)
(dB) (dB) (dB) (+dB) (+dB) Complete cycle 1354 135.6 . | 0.2 0.20 2.4
20-140 135 135.0 0.0 0.30 1.4 Positive half cycle 134.4 134.2 -0.2 0.20 14
Negative half cycle 134.4 1342 -0.2 0.20 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated ] Tolerence Limits 10. CI'VP—rload indization
Weighting| Duration, Tb Value Value Uncertainy Class 2 e () Deviated|value Uncertainty Tolerance Limits
(ims) (dB) (dB) (+dB) (dB) Positive Negative
200 136.0 0.0 0.20 +1.3 one-half cycle one-half cycle | (dB| (+dB) Class 2 (+dB)
Fast 2 118.9 -0.1 0.20 +1.3;-2.8 139.1 139.2 | -C.1 0.30 1.8
0.25 109.9 -0.1 0.20 +1.8;-5.3
STow 200 129.5 0.1 0.20 +1.3
2 110.0 0.0 0.20 +1.3;-5.3
200 130.0 | 00 0.20 113
SEL 2 110.0 0.0 0.20 +1.3;-2.8
0.25 100.9 -0.1 0.20 +1.8;-5.3

Calibrated by :

(Mr. Tawikiat lamsamran) Electrical and Electronic Standards Liaboratory

Date of Calibration 1 20-22 Sep. 2021 Industrial Metrology and Testing Service Centre

Date of Issue :4 Oct. 2021 Ref : 2011264090203654002
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Request No. 21-65/0292 MTC No. EEL. BP. 28/0265 Request No. 21-65/0292 MTC No. EEL. BP. 28/0265
CALIBRATION CERTIFICATE | 9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

Submitted by : Eastern Thai Consulting 1992 Co., Ltd. 12. Programmable Attenuator Taragawa TPA-303A S/N 2212,
Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at  Electrical and Electronic Standards Laboratory, Industrial Metrelogy and Testing Service Centre. L g

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutpr 10280, This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

Instrument Calibrated : Ambient Environment
Description . Sound Level Meter Temperature (@3 43)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer : Cirrus Relative Humidity (50 +15) % direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Model :CR:172A Ambient Pressure : (101.325+1.5) kPa measurement method.

. . This instrament has been calibrated against standards maintained at the Electrical and Electronic Standards
Serial No. 1 G301638
Microphone : Cirrus MK216 No.412753E Laboratory (EEL), which are traceable o the Intemnational System of Units through the National Institute of
Preamplifier : No.10402F Metrology (Thailand).

Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. messured values only.

. inty i d tandard i itiplied
2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871, The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

= 1di 1 0
3. Decade Attermator Ando AL-205 S/N 00464602, k=2, providing a level of confidence of approximately 95%.

4, Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

w

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

o

. Digital Multimeter Fluke 8520A S/N 4985007.

~

- Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,

00

. Measuring Amplifier Brilel&Kj&r 2636 S/N 1537484,

Date of Receipt +2 Feb. 2022

Date of Calibration 1 Mar. 2022 wv SCiCisien BRI
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1. Absolute Sensitivity
Reference Unit Under Test 'i’o‘[e-r"cmv;e
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class2
(dB) Before adjust | After adjust (dB) (+dB) (+dB)
93.72 93.6 93.7 0.0 0.50 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of  93.7 dB.

2. Self-generated noise

2.1 Norx_nal test

Measured value Uncertainty
(dB) (+dB)
17.3 0.10

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

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 18.2 0.10
C-Weighting 250 0.10
Flat 31.0 0.10
Date of Calibration : 1 Mar. 2022

3 NSC-TISI-TIS 17025
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THAILAND INSTITUTE OF SCIENTIFIC AND [FECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0292 MTC No. EEL. BP. 28/0265

3. Acoustical signal test of frequency weightﬁ_lg-:i

Deviation from response curye
Frequency - Ungcertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.0 -0.2 -0.2 0.40 2.0
1000 -0.5 -0.5 L0 0.40 1.4
4000 0.0 0.1 0.3 0.40 3.6

4. Electrical signal test of {requency weightings

Deviation fromn response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz) ‘ '
(dB) (dB) (dB) (+dB) Class 2 (+dB)

63 C.7 | 0.1 0.2 0.20 2.5

125 0.3 02 | | 0.1 0.20 2.0

250 0.2 0.1 00 0.20 1.9

500 ¢.2 0.1 ) 0.0 0.20 1.9
1000 0.0 0.0 0.0 0.20 1.4
2000 0.1 0.0 0.0 0.20 2.6 |
4000 0.0 02 0.0 020 3.6 |
8000 -0.2 -0.3 0.0 ; 0.20 5.6 I

Date of Calibration : 1 Mar. 2022 P 4/8
P P =N~
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 114.0 0.0 0.20 0.4
C-weighting 114.0 0.0 0.20 0.4
Flat 114.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 114.0 0.0 0.20 0.3
Slow 114.0 0.0 0.20 0.3
Leq 114.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
139 139.1 0.1 0.30 1.4
134 134.1 0.1 0.;50 1.4
129 129.1 0.1 0.30 1.4
124 124.1 0.1 0.30 L4
Date of Calibration : 1 Mar. 2022
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
119 119.1 0.1 0.30 1.4
114 114.0 0.0 | 030‘_ 1.4 |
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 14
99 99.1 0.1 0.30 14
94 94.0 0.0 0.30 14
89 89.1 0.1 0.30 1.4
84 84.0 0.0 0.30 14
79 79.0 0.0 0.30 1.4
74 74.0 0.0 0.30 } 14
69 69.0 0.0 0.30 1.4
64 63.9 0.1 0.30 14
59 59.0 _ 0.0 0.30 1.4
54 53.9 | -0.1 0.30 1.4
49 49.0 0.0 0.30 1.4
44 440 ' 0.0 0.30 14
39 39.0 0.0 0.30 1.4
34 34.0 ' 0.0 0.30 14
29 29.0 0.0 0.30 1.4
24 242 0.2 0.30 14
Date of Calibration : 1 Mar. 2022 6/8
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7. Level linearlity including the level range control

Anticipated Measured | Deviated ‘terence Litits
Uncertainty Exe -
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-140 135 135.0 0.0 0.30 14
8. Tone burst response
Time Toneburst | Measured | Deviated - Tolerence Limits
o . Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 136.0 0.0 0.20 +1.3
Fast 2 118.8 -0.2 0.20 +1.3;-2.8
0.25 109.8 -0.2 0.20 +1.8;-5.3
200 129.5 -0.1 0.20 +1.3
Slow —
2 109.9 -0.1 0.20 +1.3;-5.3
200 130.0 0.0 0.20 +1.3
SEL 2 110.0 0.0 0.20 +1.3; -2.8
0.25 100.9 -0.1 0.20 +1.8;-5.3
Date of Calibration : 1 Mar. 2022
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Request No. 21-65/0292

MTC No. EEL. BP. 28/0263

9. Peak C soun] level

Number of cycles in Anticipated Measured | Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 135.4 1357 || 03 0.20 24
Positive half cycle 134.4 1343 | -0 0.20 14
Negative half cycle 134.4 1343 -0.1 0.20 14
10. Overload indication
Measured value (dB)
Deviateil value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
139.1 139.1 Q.0 0.30 1.8
Calibrated by : Appioved by :
{(Vir. Pannasit Phesingsei)
(Mr. Wittawat Supanich) Electrical and Electronic Standards Laboratory
Date of Calibration : 1 Mar. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 3 Mar. 2022 Ref : 2011265020200458003
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CALIBRATION CERTIFICATE
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Submitted by  : Eastern Thai Consulting 1992 Co.,Ltd.

Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi, 20230.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenire.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C

Manufacturer  : Rion Relative Humidity :(50+15) %

Model :NL-21 Ambient Pressure : (101.325+1.5) kPa

Serial No. : 00443357 (No.12)

Microphone : Type UC-52 No.153070

Preamplifier : Type NH-21 No.11330

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.

. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
. Measuring Amplifier Brilel&Kjaer 2636 S/N 1537484.

2

3

4

5

6

7

8
Date of Receipt : 5 Nov. 2021
Date of Calibration : 8-10 Nov. 2021

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

(S 2iRhY
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9. Power Amplifier Brilel&Kj=r 2706 S/N 1517650.

MTC No. EEL. BP. 15/1164

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an ancchoic room with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration

: 8-10 Nov. 2021
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1. Absolate Sensitivity

MTC No. EEL. BP. 15/1164

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.90 114.0 113.9 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

was then completed at the display of 116.2 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (dB)
23.0 0.10

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

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 21.0 0.10
C-Weighting 28.0 0.10
Flat 34.1 0.10

: 8-10 Nov. 2021

2,

e
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3. Acoustical signal test ¢f frequency weighéngs

Deviation from response cirve el
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat

(1) {dB) (dB) (dB) (+dB) Class 2 (+dB)
125 04 04 0.2 0.40 2.0
1000 -0.3 -0.3 -0.2 0.40 1.4
4000 -0.8 -0.7 -0.8 0.40 3.6

4. Electrical signal test of frequency weightings
Deviation from response cirve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat

() (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.0 0.0 -0.2 0.20 2.5
125 0.0 0.0 -0.1 0.20 2.0
250 0.0 0.0 0.0 0.20 1.9
500 0.0 0.0 0.0 0.20 1.9
1000 0.0 0.0 0.0 0.20 14
2 000 0.1 0.1 0.1 0.20 26
4000 0.0 0.1 0.1 0.20 36
8 000 0.2 02 0.1 0.20 5.6

T e
Date of Calibration  : 8-10 Nov. 2021 @@_&-J '-*t“'l/ 4/8
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

MTC No. EEL. BP. 15/1164

TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4

Flat 94.0 0.0 0.20 0.4

5.2 Time weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)

Fast 94.0 0.0 0.20 0.3

Slow 94.0 0.0 0.20 0.3

Leq 94.0 0.0 0.20 03

6. Level linearity on the reference level range

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)

125 125.0 0.0 0.30 1.4

124 124.0 0.0 0.30 14

123 123.0 0.0 0.30 1.4

122 122.0 0.0 0.30 1.4

121 121.0 0.0 0.30 14

120 120.0 0.0 0.30 1.4

119 119.0 0.0 0.30 1.4

114 114.0 0.0 0.30 1.4

109 109.0 0.0 0.3:{2__‘ 4 o

Date of Calibration : 8-10 Nov. 2021 ( II t .,U 5 g
S— e g
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6. Level linearity on the reference level range (con.)

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.1 0.1 0.30 14
79 79.0 0.0 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.0 0.0 0.30 14
64 64.0 0.0 0.30 1.4
59 59.0 0.0. 0.30 1.4
54 54.0 0.0 0.30 1.4
49 48.9 -0.1 0.30 14
44 44.0 0.0 0.30 1.4
39 38.9 -0.1 0.30 14
34 34.0 0.0 0.30 1.4
33 331 0.1 0.30 1.4
32 321 0.1 0.30 1.4
31 31.1 0.1 0.30 1.4
30 30.1 0.1 0.30 1.4
29 29.2 0.2 0.30 14
28 28.2 0.2 0.30 1.4
Date of Calibration :8-10 Nov. 2021
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (&dB)
40-130 125 125.0 0.0 0.30 14
30-120 115 115.0 0.0 0.30 14
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 14
20-80 75 75.1 0.1 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb | Value (dB)| Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 116.0 0.0 0.20 *1.3
Fast 2 99.0 0.0 0.20 +1.3;-2.8
0.25 89.9 -0.1 0.20 +1.8;-5.3
200 109.6 0.0 0.20 +1.3
Slow 2 90.0 0.0 0.20 +1.3;-5.3
200 110.0 0.0 0.20 *1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration  : 8-10 Nov. 2021
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9. Peak C sound level
Number of cycles in |  Anticipated Measured Deviated value | Uncertainty | Tolerence limits |
test signal value (dR) value (dB), (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 125.1 -0.3 0.20 2.4
Positive half cycle 124.4 124.2 -0.2 0.20 14
Negative half cycle 124.4 124.2 -0.2 0.20 14
10. Overload indication
Measured value (dB) ]
e Negative Deviated value Uncertainty Tolerance Limits
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
135.6 135.6 0.0 0.30 18
Calibrated by : Abproved by ;

e

(Mr. Panya Phasingsri)

(Mr. Tawikiat lamsamran)

Date of Calibration

Date of Issue

: 8-10 Nov. 2021
: 16 Nov. 2021

End of Certificate

(Mr.

A FisTH

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref; 2011264110504565002
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CALIBRATION CERTIFICATE 9. Power Amplifier Brilel&Kjzr 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

Submitted by  : Eastermn Thai Consulting 1992 Co., Ltd. 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Calibration Procedure :

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on TBC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 1 (23+3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manpufacturer  : Rion Relative Humidity ~ : (50+15) % direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

Model :NL-21 Ambient Pressure  : (101.325+1.5) kPa measurement method.

Serial No. 101209915 (No.20) This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Microphone : Type UC-52 No.177387 Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

Preamplifier : Type NH-21 Ne.34624
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494.
. Condenser Microphone Brilel&Kjer 4180 S/N 2633526.

measured values only.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

_Decade Attenuator Ando AL-205 S/N 00464602, k=2, providing a level of confidence of approximately 95%.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

[ S - N N

. Measuring Amplifier Briiel&Kjeer 2636 S/N 1537484.

Date of Receipt =13 Tul. 2021 @ /\ g
Dateof Calibration+ 16:17 Aug 2021 (_: ‘@ta“; 118 Date of Calibration : 16-17 Aug. 2021 i 2158
~ O = Bl o
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncertainty | Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.90 114.2 113.9 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

was then completed at the display of 110.9 dB.

2. Self-generated noise

2.1 Normal test
Measured value Uncertainty
(dB) (xdB)
16.4 0.10

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

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 16.7 2.40
C-Weighting 22.8 2.90
Flat 279 1.25

: 16-17 Aug. 2021
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3. Acoustical signal test of frequency weightings

Deviation from response curviz
Frequency - Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.3 0.1 0.1 0.40 20
1000 0.4 -0.4 -04 0.40 14
4000 -1.3 -1.3 -1.2 0.40 3.
4. Electrical signal test of fiequency weightings
Deviation from response curv
Frequency T Uncertainty Tolerance Limits
A-weighting C-weighting Flat
i (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.0 -0.1 -0.1 0.20 2.5
125 -0.1 0.0  -0.1 0.20 2.0
250 0.0 0.1 0.1 0.20 19
500 0.0 0.0 0.0 0.20 1.9
1000 0.0 0.0 _ 0.0 0.20 14
2000 0.1 0.1 0.1 0.20 2.6
4 000 0. 0.1 0.1 0.20 3.6
8 000 0.2 03 0.1 0.20 5.6
Date of Calibration : 16-17 Aug. 2021 %J’ 3‘
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 04
C-weighting 94.0 0.0 0.20 04
Flat 94.0 0.0 0.20 04
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
> Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
125 125.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
123 123.0 0.0 0.30 14
122 122.0 0.0 0.30 14
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0. 30 M/
Date of Calibration : 1617 Aug. 2021 év"/ Us /8
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6. Level linearity on the reference level range (con.)

Anticipated Measnred Deviated Value Uncertainty Tolerance Limits
Value (dB) Vahie (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.1 0.1 0.30 14
79 79.0 0.0 0.30 14
74 74.0 0.0 0.30 1.4
69 69.0 0.0 0.30 14
64 64.0 0.0 0.30 14
59 59.0 0.0 0.30 1.4
54 54.1 0.1 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 33.9 -0.1 0.30 1.4
33 32.9 -0.1 0.30 1.4
32 31.8 -0.2 0.30 1.4
31 30.9 -0.1 0.30 14
30 29.8 -0.2 0.30 14
29 28.8 0.2 0.30 14
28 27.8 -0.2 0.30 1.4

Date of Calibration
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (xdB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 14
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 030 14
20-950 85 85.0 0.0 0.30 14
20-80 75 75.1 0.1 0.30 14
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb |Value (dB)| Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 116.1 0.1 0.20 +13
Fast 2 99.0 0.0 0.20 +1.3;-2.8
0.25 89.9 -0.1 0.20 +1.8;-5.3
200 109.5 -0.1 0.20 +13
Slow
2 90.0 0.0 0.20 +1.3;-5.3
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3

Date of Calibration
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Number of cycles in | Anticipated Measured Deviated value | Uncertainty | Tolerence limits

test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 125.1 -0.3 0.20 24
Positive half cycle 124.4 124.1 -0.3 0.20 14
Negative half cycle 124.4 124.1 -0.3 0.20 14

10. Overload indlication
Measured valce (dB) |
Deyviate!l value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (d}_;) (+dB) Class 2 (+dB)
135.6 135.6 0.0 0.30 1.8
Calibrated by : Approved by

Date of Calibration
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9. Peak C sound level
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5

(Mr. Panya Phasingsri)
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Electrical and Electronic Standards Laboratory
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CALIBRATION CERTIFICATE

Submitted by  : Eastern Thai Consulting 1992 Co., Ltd.

Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated :

Description : Sound Level Meter

Manufacturer  :Rion

Model :NL-21
Serial No. : 01209912 (No.18)
Microphone : Type UC-52 No.157154

Preamplifier : Type NH-19 No.54250

Standards used :

—

00 N N W A~ W N

Date of Receipt : 11 Oct. 2021

Date of Calibration  : 20-27 Oct. 2021

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.

. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
. Measuring Amplifier Britel&Kjar 2636 S/N 1537484,

Ambient Environment

Temperature :(23+£3)°C
Relative Humidity  : (50 + 15) %
Ambient Pressure : (101.325+1.5) kPa

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Funetion Synthesizer NF Electronic Instruments DF-193A S/N 122037.

The results relate only to the items tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results except iri full are prohibited untess written permission is obtained from the governor of TISTR
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9. Power Amplifier Britel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300. |
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration :20-27 Oct. 2021

The results relate only to the items tested/calibrated or value assigned.
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust | After adjust (dB) (+dB) (+dB)
113.94 114.4 113.9 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

was then completed at the display of 117.8  dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
16.8 0.10

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

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 15.9 0.10
C-Weighting 22.7 0.10
Flat 27.5 0.10

I'.-I;-:‘: l(' /_‘\1\‘ @Y
%‘V 3/8 4

: 20-27 Oct. 2021
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3. Acoustical signal test of frejuency weightings
Frequency Deviatton from msponse curve Uncertainty Tolerance Limits
(1) A-weighting C-weighting Fllat
(dB) (dB) (dB) (:dB) Class 2 (+dB)
125 0.1 0.2 01 0.40 2.0
1000 0.4 -0.3 -03 0.40 14
4000 0.8 0.7 07 0.40 3.6
4. Electrical signal test of frecuency weightings
Frequency Deviation from response curve Uncertzinty Tolerance Lisits
) A-weighling C-weighting Fl;s.t
(dB) (dB) (dp3) (=dB) Class 2 (+dB)
63 0.0 -0.1 -0.1 0.20 2.5
125 -0.1 0.0 olo 0.20 2.0
250 0.0 -0.1 -G.1 0.20 1.9
500 0.0 0.0 0'{0 0.20 1.9
1000 0.0 0.0 00 0.20 14
2000 0.1 0.1 01 0.20 2.6
4000 0.0 0.1 0l 0.20 3.6
8000 0.2 0.2 O.fl 0.20 5.6
s P — .
Date of Calibration  :20-27 Oct. 2021 IE D@‘J vCoars
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz 6. Level linearity on the reference level range (continue)
Frequency Measured Deviated Value Uncertainty Tolerance Linits Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4 [ 104 104.0 0.0 0.30 14
C-weighting 94.0 0.0 0.20 04 ? 99 99.0 0.0 0.30 1.4
Flat 94.0 0.0 0.20 04 ! 94 94.0 0.0 0.30 1.4
| 89 89.0 0.0 0.30 1.4
5.2 Time weightings at 1 kHz 84 84.1 0.1 0.30 1.4
Frequency Measured Deviated Value Uncertainty | Tolerance Limits i 79 79.0 0.0 0.30 L4
Weighting Value {dB) (dB) (+dB) Class 2 (+dB) [ 74 74.1 0.1 0.30 1.4
Fast 94.0 0.0 0.20 0.3 69 69.1 0.1 0.30 1.4
Slow 94.0 0.0 0.20 0.3 [ 64 64.0 0.0 0.30 14
Leq 94.0 0.0 0.20 0.3 i 59 59.1 0.1 030 1.4
: 54 54.0 0.0 0.30 14
6. Level linearity on the reference level range i 49 49.0 0.0 0.30 1.4
Anticipated Measured Deviated Value Uncertainty Tolerance Limits ' 44 4.1 0.1 0.30 1.4
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) 39 389 0.1 0.30 1.4
125 125.0 0.0 0.30 14 34 34.0 0.0 0.30 14
124 124.0 0.0 0.30 14 33 33.0 0.0 0.30 1.4
123 123.0 0.0 0.30 1.4 32 31.9 -0.1 0.30 14
122 122.0 0.0 0.30 14 | 31 31.0 0.0 0.30 14
121 121.0 0.0 0.30 1.4 30 30.0 0.0 0.30 14
120 120.0 0.0 0.30 14 29 289 0.1 0.30 14
119 119.0 0.0 0.30 14 28 27.9 -0.1 0.30 14
114 114.0 0.0 0.30 14
109 109.0 0.0 0.30 1.4
Date of Calibration :20-27 Oct. 2021 — @WX 5/8 “ Date of Calibration  : 20-27 Oct. 2021 F\\' {f’.—?\I 1 ; / _ 6/8 4
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7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 030 14
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 0.30 14
20-90 85 85.0 0.0 0.30 14
20-80 75 75.1 0.1 0.30 14
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limitg
Uncertainty
Weighting| Duration, Tb | Value Value Class 2
(ms) (dB) (dB) (+dB) {dB)
200 116.1 0.1 0.20 +1.3
Fast 2 990 0.0 0.20 +1.3; -2.8
0.25 89.9 -0.1 0.20 +1.8;-5.3
- 200 109.6 0.0 0.20 +1.3
2 90.0 0.0 0.20 +1.3;-5.3
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3; 2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
-R-\\(f"
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9, Peak C sound|level

Number of cyclesin | Anticipated Measured I deviated value | Uncertainty |Tolerence limits|
test signal value (dB) value (dB) I (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 1250 | | -04 0.20 24
Positive half cycle 124.4 1241 | | -03 0.20 1.4
Negative half cycle 124.4 1241 | | -03 0.20 14
10. Overload indization
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (xdB) Class 2 (+dB)
135.6 135.6 0.0 0.30 1.8
Calibrated by : Approved by :

(Mr. Tawikiat JTamsamran)

Elictrical and Electronic Standards Laboratory

Date of Calibration :20-27 Oct. 2021 Incustrial Metrology and Testing Service Centre

Date of Issue : 28 Oct. 2021

Ref: 2011264101104187001
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Request No. 21-64/0618 MTC No. EEL. BP. 40/0664 Request No. 21-64/0618 MTC No. EEL. B /

9. Power Amplifier Brilel&Kjzr 2706 S/N 1517650.
CALIBRATION CERTIFICATE
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

. ) . 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.
Submitted by  : Eastern Thai Consulting 1992 Co., Ltd.

Address : 683 Moo 11, Sukhapibarn 8, Nongkham, Sriracha, Chonburi 20230.
Calibration Procedure :

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

Instrument Calibrated : Ambient Environment
- procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Description : Sound Level Meter Temperature :(23£3)°C
. . . direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Manufacturer  : Rion Relative Humidity (50 +15)%
measurement method.
Model :NL-21 Ambient Pressure :(101.325%1.5) kPa
. This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Serial No. : 00310456
i y i it: National Institute of
Microphone - Type UC-52 No.153489 Laboratory (EEL), which are traceable to the International System of Units through the National Institute o

Preamplifier  : Type NH-21 No.34625 Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494.

. Condenser Microphone Briiel&Kjzr 4180 S/N 2633526.

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.
. Decade Attenuator Ando AL-205 S/N 00464602.

AW N2

. Function/Arbitrary Waveform Generator Agitent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

8. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

~N N W

Date of Receipt -8 Jun. 2021
o Date of Calibration  : 1-2 Jul. 2021 2/8
Date of Calibration : 1-2 Jul. 2021 1/8 R 2
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written mm(h m )W‘)f TISTR B Advertising the Report/Certificate and publicity of the_resull‘s except in full are prohibited uniess'q\__!w : lgml the governor of TISTR
o L -
% & MM BLMTT.002 Rev FMBLMTC002 Rev
Head Office Office/Laboratory Office = Head Office Office/Laboratory Office
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1. Absolute Sensitivity

MTC No. EEL. BP’. 40/0664

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncertainty | Limit Class 2
(dB) Before adjust |  After adjust (dB) (+dB) (+dB)
113.90 114.2 1139 00 0.30 14

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong lLuang.

was then completed at the display of 115.8 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
18.3 0.10

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

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 16.0 0.10
C-Weighting 19.0 0.10
Flat 25.1 0.10

+ 1-2 Jul. 2021

The results relate only Lo the items tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written m@@
r— ¢ 1

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
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Reguest Na. 21-64/0618 MTC No. EEL. BP. 40/0664

3. Acoustical signal test of frequency weightings

Deviation from response cu|ve -
Frequency F Uncertainty Tolerance Limits
A-weighting C-weighting Flat

) (4B) (d4B) | (@B) (+dB) Class 2 (+dB)
125 0.0 0.2 |00 0.40 2.0
1000 0.0 -0 _ 0.0 0.40 1.4
4000 -0.9 -0.8 . -0.9 0.40 3.6

4. Electrical signal test of frequency weightings
Deviation from response cu-ve N
Frequency 1 Uncertainty Tolerance Limits
A-weighting C-weighting Flat

e (dB) (dB) . (dB) (+dB) Class 2 (+dB)
63 0.1 0.1 L0l 0.20 25
B 125 -0.1 0.0 _ 0.0 0.20 2.0
250 0.1 0.0 |00 0.20 1.9
500 0.0 0.0 |00 0.20 1.9
1000 2.0 0.0 | 00 | 02 1.4
2 000 0.1 0.1 o1 | 020 2.6
4000 0.0 0.0 T o [ 020 3.6
8 000 0.2 0.2 0.1 IIl 0.20 5.6

Date of Calibration  : 1-2 Jul. 2021

| D . ‘_. 4'.

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel (66) 0 2323 1672-80 ext. 115, 116

Fax (66) 0 2323 9165
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35Mu 3 fambon Khlone Ha, Amphoe Khlong Loang,

Changwat Pathumthani 12120, Thailand

Tel (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-rnail : rumoai@tistr.or th Websil e tistr 1 th

Office/Laboratory

Soi 1C, Bangpoo Industrial £ ate, Sukhumvit Road,
Amphoe Muang, Changwat 'L‘-‘i\u‘tﬂahn 1€280, Thailand

=P e

7 d /7 N

The results relate only to the items ':}I@:ﬂ::;lib.aled mue;ad{i;@ﬁ
. Gohibitad |.|r|lr_'§q‘ma'25| B‘mﬂsﬁg)

Advertising the Report/Certificate and publicity of the results except in Tull are

Tzl (66) 0 2223 1672-80 2t 115, 116

Fax. (66) 0 2323 9165

F-mail - mtretistr ar th

btair!ed%'.-’,rm the governcr ot TISTR
_ e -

. (/ . L HEMBLIMTC 002 3¢

Office

196 Phahonyothin Read, Chatuchak, Bangkok 1C9¢
Thailand

Tel (65) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax (66) 0 2579 8592

E il vl mamvde e b



At
-

NSC-TISI-TIS 17025

ITISTR E’f’f{;’fﬂ'gd’o"ﬁ ’3"3 °TISTH CALIBRATION 0037
THA[LAND- I'NSTITUTE OF S.C.[BI;IITI‘F;;T\-JD :FECHNOLEG[C-A;E-SI;;RCI(-:H_ST;) - - THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0618 MTC No. EEL. BP. 40/0664 Request No. 21-64/0618 MTC No. EEL. BP. 40/0664
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz 6. Level linearity on the reference level range (con.)
Frequency Measured Deviated Value Uncertainty Tolerance Limits Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4 104 104.0 0.0 0.30 1.4
C-weighting 94.0 0.0 0.20 0.4 99 99.0 0.0 0.30 1.4
Flat 94.0 0.0 0.20 0.4 94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 1.4
5.2 Time weightings at 1 kHz 84 83.9 -0.1 0.30 1.4
Frequency Measured Deviated Value Uncertainty Tolerance Limits | 79 79.0 0.0 0.30 14
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) ' 74 74.0 0.0 0.30 1.4
Fast 94.0 0.0 0.20 0.3 69 69.0 0.0 0.30 1.4
Slow 94.0 0.0 0.20 03 64 64.0 0.0 0.30 1.4
Leq 94.0 0.0 0.20 0.3 59 59.0 0.0 0.30 14
54 54.0 0.0 0.30 1.4
6. Level linearity on the reference level range 49 48.9 -0.1 0.30 1.4
Anticipated Measured Deviated Value Uncertainty Tolerance Limits 44 44.0 0.0 0.30 1.4
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) 39 389 -0.1 0.30 1.4
125 125.0 0.0 0.30 1.4 34 339 -0.1 0.30 1.4
124 124.0 0.0 0.30 1.4 33 32.9 -0.1 0.30 1.4
123 123.0 0.0 0.30 1.4 32 31.8 -0.2 0.30 1.4
122 122.0 0.0 0.30 14 31 30.9 -0.1 0.30 1.4
121 121.0 0.0 0.30 1.4 30 29.8 -0.2 0.30 1.4
120 120.0 0.0 0.30 1.4 29 28.6 -0.4 0.30 1.4
119 119.0 0.0 0.30 1.4 28 27.6 -0.4 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 14
Date of Calibration : 1-2 Jul. 2021 5/8 Date of Calibration : 1-2 Jul. 2021
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 14
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 0.30 14
20-90 85 85.0 0.0 0.30 1.4
20-80 75 75.1 0.1 030 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb | Value (dB)| Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 116.0 0.0 0.20 +13
Fast 2 99.0 0.0 0.20 +1.3;-2.8
0.25 89.9 -0.1 0.20 +1.8;-5.3
200 109.6 0.0 0.20 +13
Slow
2 90.0 0.0 0.20 +1.3;-5.3
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration : 1-2 Jul. 2021 718
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9, Peak C solnd levzl
—

Number of cyclesin | Anticipated Measurec. Deviaed value | Uncertainty | Tolercuce limits

i test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)

Complete cycle 1254 125.0 . -0.4 0.20 2.4
‘ Positive half cycle 124.4 124.1 -0.3 0.20 1.4
i Negative half cycle 124.4 124.1 -0.3 0.20 1.4
|

10. Overload indication
‘ Measured value (dB) .
Dievihted value Uncertainty Tolerance Limits

‘ Positive Negative

one-half cycle one-half cycle :(dB) (+dB) Class 2 (+dB)

135.7 1357 [00 0.30 1.8

Calibrated by :

D 2

(Mr, Panya Phasmgsri)

Daie of Calibration

Date of Issue

Advertlsmg the Rr.port/('ertlﬂcato and pub |crky

Head Office
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Submitted by

Address
Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 16/1164

CALIBRATION CERTIFICATE

: Eastern Thai Consulting 1992 Co.,Ltd.
: 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi, 20230.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muaog, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer  : Rion Relative Humidity  : (50 +15) %
Model : NL-21 Ammnbient Pressure - (101.325+1.5) kPa
Serial No. 100209071 (No.15)

Microphone : Type UC-52 No.186090

Preamplifier : Type NH-21 No.00836

Standards used :

Date of Receipt

Date of Calibration

o~ N B W

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjzr 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484.

: 5 Nov. 2021
: 8-10 Nov. 2021

SO,

The results relate only to the items tested/calibrated or value .\s-_-lé‘r?ﬁ."
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Head Office

35 Mu 3 Tambon Khione Ha. Amphoe Khlong Luang,
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Request No. 21-65/0071

9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Pro grammai)le Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

MTC No. EEL. BP. 16/1164

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International Systern of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty muitiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration

: 8-10 Nov. 2021

- 2/8
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1. Absolute Sensitivity

MTC No. EEL. BP. 16/1164

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncertainty | Limit Class 2
(dB) Before adjust | After adjust (dB) (+dB) (+dB)
113.90 114.0 1139 0.0 0.30 1.4

Note: The extemal calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 111.8 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
18.3 0.10

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

Date of Calibration

: 8-10 Nov.

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 163 0.10
C-Weighting 25.6 0.10
Flat 313 0.10
I /
=oRY,
2021 (&) 1378
e B = R

A

The results relate only to the items tested/calibrated or value assigned.
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MTC No. EEL. BP. 16/1164

3. Acoustical signal test of frequency weightings

Frequency Deviation from response cu. ve Uncertainty o
A-weighting C-weighting Flat
) (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.4 0.5 0.4 0.40 2.0
1000 0.1 -0.1 0.0 0.40 14
4000 0.4 0.4 0.4 0.40 3.6
4. Electrical signal test of frequency weightings
Deviation from response cq:rve
Frequency f Uncertainty Tolerance Limits
A-wsighting C-weighting Flat
L (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 -0.1 -0.1 -0.2 0.20 2.5
125 0.1 0.0 -0.1 0.20 2.0
250 -0.1 0.0 . 00 0.20 1.9
500 0.0 0.0 0.0 0.20 19
1000 0.0 0.0 0.0 0.20 14
2 000 0.1 0.1 0.1 0.20 2.6
4000 0.0 0.1 0.1 0.20 3.6
8 000 0.2 0.2 | 01 0.20 5.6

Date of Calibration  : 8-10 Nov, 2021 ( @\ — 4/8
: LN k" ! 11 g" N
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 04
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 03
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
125 125.0 0.0 0.30 14
124 124.0 0.0 0.30 14
123 123.0 0.0 0.30 14 |
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 14
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 14
109 109.0 0.0 0.30 = L <\
Date of Calibration  : 8-10 Nov. 2021 (_ ,_),l__;?{vbf)s
— e s <
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Request No. 21-65/0071

MTC No. EEL. BP. 16/1164

6. Level linearity on the reference level range (con.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 14
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 14
84 84.1 0.1 0.30 14
79 79.0 0.0 0.30 14
74 74.0 0.0 0.30 14
69 69.0 0.0 0.30 14
64 64.0 0.0 0.30 1.4
59 59.0 0.0 0.30 14
54 54.0 0.0 0.30 14
49 489 -0.1 0.30 14
44 44.0 0.0 0.30 14
39 389 -0.1 0.30 14
34 339 -0.1 0.30 14
33 33.0 0.0 0.30 1.4
32 31.9 -0.1 0.30 1.4
31 30.9 -0.1 0.30 14
30 29.9 -0.1 0.30 14
29 28.9 -0.1 0.30 1.4
28 28.0 0.0 0.30 14
Date of Calibration : 8-10 Nov. 2021
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (3dB) (+dB)
40-130 125 125.0 0.0 0.30 14
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 14
20-80 75 75.1 0.1 030 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits
Unpcertainty
Weighting| Duration, Tb | Value (dB)| Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 116.0 0.0 0.20 +1.3
Fast 2 98.9 -0.1 0.20 +1.3;-2.8
0.25 89.9 -0.1 0.20 +1.8;-5.3
200 109.6 0.0 0.20 +13
- 2 90.0 0.0 0.20 +1.3;-5.3
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.8 -0.2 0.20 +1.8;-5.3
Date of Calibration : 8-10 Nov. 2021
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9. Peak C spund level

MTC No. EEL. BP. 16/1164
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Number of cycles in | Anticipated Measured! Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (d.B}‘I (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 1250 | 04 0.20 24
Positive half cycle 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 124 4 124.1 -0.3 0.20 14
10. Overloag indication
Measured value (dB)
T Negative Dev)ated value Uncertainty Tolerance Limits
one-half cycle one-half cycle | (dB) (+dB) Class 2 (+dB)
135.6 135.6 0.0 0.30 1.8
Calibrated by : Approved by :

(Mr. Tawikiat Iamsamran)

Date of Calibration

Date of Issue

: 8-10 Nov. 2021

: 16 Nov. 2021 R

End of Certificate

STR

Electrical and Electronic Standards Laboratory

-

Industrial Metrology and Testing Service Centre

.
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NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CAS8889



ISSUED BY Cirrus Research plc
DATE OF ISSUE  14/01/22 CERTIFICATE NUMBER 168429
Page 1 of 1
Cirrus Research plc =
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby . Electronically signed:
North Yorkshire
Y014 OPH .
United Kingdom AN
= RN -
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Model: CR:110A
20230
Serial number; CAB8889
Firmware version: 504
Test summary

Date of calibration: ~ 14/01/22
The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1 :2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Multimeter Fluke 8845A 9440020
Signal Generator TTi TGA1241 419342
Multimeter Fluke 8845A 2490007
Notes
=
! CJ
This certificate provides | bility of 1o the S! system of units and/or to uniis of fised at the National Physical
Lab y or other i ianal logy inslitutes. This cerificate may not be repraduced other than in full, excapt with the priar written
approval of the issuing laboratory. The results within this cartificate relate only to the items calit ted jed y is based on a

standard uncertainty mullipliad by & covarage Factor k=2, providing a coverage probability of approximatsly 95%,




NOISE DOSI METER
MODEL . CR:110A

SERIAL No. : CB0644



ISSUED BY

DATE OF ISSUE 14/01/22

Cirrus Research plc

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 168440

Page 1 of 1
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanb Electronically signed:
North Yorkshire Y
YO14 OPH
United Kingdom \Q R >%
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Modet: CR:110A
20230
Serial number: CB0644
Firmware version: 504
Test summary
Date of calibration:  14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator Tn TGA1241 419342

Multimeter Fluke 8B845A 9440020

Muitimeter Fluke B8845A 2490007

Notes

This certificate provides tra

iy ote

Lab: y or other

approval of the issuing laboralory. The results

to the SI system of units and/or to units of
gy instilutes. This cartificate may not be reproduced

within this certificate ralate only to the items calit . The rep
y multiplied by a ge factor k=2, providing a coverage probability of approximately 95%.

fised at the Nationat Physical

other than in full, except with the prior written
d. Th iy ¥

inty Is basad on a




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0958



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc
DATE OF ISSUE  14/01/22 CERTIFICATE NUMBER 168438
Page 1 of 1
Cirrus Research pic =
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby ) Electronically signed:
North Yorkshire
YO14 0PH
United Kingdom ANOIR )g
Dosemeter
Instrument information
Manufacturer: Cirrus Researeh plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Modei: CR:110A
20230
Serial number; CB0958

Firmware version: 504

Test summary

Date of calibration: 14/01/22

The calibration was perfarmed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serlal number
Multimeter Fluke 8845A 9440020
Signal Generator TTi TGA1241 419342
Muitimeter Fluke 8845A 2490007
Notes
\"
<t
This certificate provides t bility of 1o the SI system of unils andlor 1o units of i at the Nationa!l Physical
Lat y or ather ional matralogy inslilutes. This cerificate may nol be reproduced olher than in full, excep! with the prior wiitten
approval of the issuing laboratory. The results within this cartificate relate only to the items calit . The rep inly is based on a
inty mullipiied by a f1e factor k=2, providing a ge prabability of approximately 95%.
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SERIAL No. : CB0955



ISSUED BY

DATE OF ISSUE 14/01/22

Cirrus Research plc

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 168433

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 of 1

Approved signatory
N.Smith
Electronically signed:

SRR SN

Dosemeter

Instrument Information

Manufacturer:

Cirrus Research plc

Model: CR:110A

Serial number:

CB0955

Firmware version: 504

Notes: Eastern Thai Consuiting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi

20230

Test summary
Date of calibration:

14/01/22
The calibration was perfarmed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equlpment Manufacturer Model Serial number
Multimeter Fluke 8845A 2490007
Signal Generator TTi TGA1241 419342
Multimeter Fluke 8845A 9440020

Notes

CBRY

This cedificate provides traceability of measurement to the Sl system of units and/for to units of
Lab ¥ pednd

y or other

trolagy instilutes. This cerfificate may not be
approval of the issuing laboratory. The resulls
: Hiplied by a ¢

within this cartificate relate only to the items

<
fised at the: 1al Physical

reproduced other than in full, excep! with the prior written

'y P

ge factor k=2, iding a

The rep
ge probability of approximately 85%.

inty Iz based on a




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0954



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc
DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168445
Page 1 of 1
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby . Electronically signed:
North Yorkshire
YO14 OPH
United Kingdom \Q N >§\:
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Model: CR:110A 20230
Serial number: CB0954

Fimmware version: 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Multimeter Fluke B8845A © 9440020
Muitimeter Fluke 8845A 2490007
Signal Generator TTi TGA1241 419342
Notes
P
SR
g S
This eestificate pravides t ility of to the Si system of units and/for to units of measurement Fsed at the National Physical
Lak y or other ised national gy inslitutes. This certificate may not be reproduced ather than in full, except with the prior written
appma:oﬂheissdnglahomw.Themsoluwimmtamrﬁﬁmre{alsmlymtnai!m it d. The rap i axp inty is based on a
standard uncerainty multiplied by a ge factor k=2, wling a ge prak y of approximately 95%.
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168425

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
Y014 OPH

United Kingdom

Page 1 of 1

Approved signatory
N.Smith
Electronically signed:

DNy

Dosemeter
Instrument information
Manufacturer Cirrus Research pic Notes: Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo 11
Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Model: CR:110A
20230
Serial number: CAB888

Firmware version: 504

Test summary

Date of calibration:

14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1 :2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TGA1241 419342

Multimeter Fluke 8845A 2490007

Multimeter Fluke B8845A 9440020
Notes

=
= AP Y
& =l
This certificate provid lity of 1o the SI system of units and/or lo units of lised at the National Physical
L Y or other recogni i trology institutes. This cestificate may not be reproducad other than in ful, excepl with the prior w;:::d
i d. The rep fed yis ona

apprwalal!heisauhgImhowatcry.meresnuswnhinwsmmmmatacmmtham
tandard i ltiplied by a ge factor k=2, providing a ge probability of approxi ly 859%.,
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ISSUED BY

DATE OF ISSUE  14/01/22

Cirrus Research pic

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 168428

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanb
North Yo
YO14 OPH
United Kingdom

shire

Page 1 of 1

Approved signatory
N.Smith
Electronically signed:

WS

Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Eastemn Thai Consulting 1892 Co.,Ltd. 683 Moo 11
. Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi
Model: CR:110A 20230
Serial number: CAB8879

Firmware version: 504

Test summary
Date of calibration:

14/01/22
The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Multimeter Fluke 8845A 2490007
Signal Generator TTi TGA1241 419342

Muitimeter Fluke 8845A 9440020

Notes
L~ L DAY
1 (8.

This certificale p ility of to the S1 system of units and/or 1o units of lised at the National Physical
Lab ¥ or olher i lrology insti This eerificate may not be repraduced other than in full, except with the prior wrillen

approval of the issuing labaratory. The results within this cartificale relate only lo the items callbrated, The reportad expanded uncertainty is based on a
i iliplied by a s

ge factor k=2, p

ga ge probabilily of spproximately 95%.
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168439

Thegetof 1
Cirrus Research plc — — -
Acoustic House Approved signatory
Bridlington Road N.Smith

Hunmanby Electronically signed

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter

Instrument information

Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co. Ltd.
149/119 Moo 2, Krung Non-Chong Thanom Rd ..

Megel. EREOA Mahasawat, Bang Kruy, Nonthaburi 11130 Thailand
Serial number: CB0451
Firmware version: 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017

The dosimeter submitted for testing successfully completed the periodic tests of 1FC 61252-104931 &1 7004

The dosimeter submitted for testing conforms to the specifications in [EC 61252-1993+A1:2000

Test equipment

Equipment ! Manufacturer Model S;Fa‘l‘;lhl;m—b.;r_—_
Signal Generator TTi TGA1241 419342

Multimeter Fluke 8845A 2490007

Multimeter Fluke B845A 9440020

Notes

This certificate provides traceability of measurement to the Si system of units and/or to units of measurement realised at the National Physical
Laboralory or other recognlsed national metrology institutes. This certificate may not be reproduced other than in full. excepl with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncerainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




Dose Meter

Serial No. : CB0452



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc
DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168443
. Page 1 of 1
Cirrus Research plc =
Acoustic House Approved signatory
Bridlington Road N.Simith
Hunmanby Electronically signed
North Yorkshire
YO14 0PH
United Kingdom L'
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co..Lid.

149/118 Moo 2, Krung Non-Chong Thanom Rd.

ege CRSHOE Mahasawat, Bang Kruy. Nonthaburt 11130 Thailand
Serial number: CB0452
Firmware version: 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 170252017,

The dosimeter submitted for testing successfully completed the periodic tests of IFC 61252-13993+A ! 2000

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1933+A 12000

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TGA1241 419342

Multimeter Fluke 8845A 2490007

Multimeter Fluke B845A 9440020

Notes

ﬁé

o

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the Nallonal Physical

Laboratory or other recagnised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




Dose Meter

Serial No. : CB0453



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168435

. Page 1 of 1
Cirrus Research plc 2 .

Acoustic House

Zﬁpr_ovem_éignatlory

Bridlington Road N.Smith
Hunmanby Electronically signed
North Yorkshire
YO14 OPH
United Kingdom + ‘
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co..l.td.
" 149/119 Moo 2. Krung Non-Chong Thanom Rd.
Model: CR:110A Mahasawat, Bang Kruy, Nonthahuri 11130 Thailand
Serial number: CB0453
Firmware version: 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017,

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993rA1 2000

The dosimeter subimitted for testing conforms to the specifications in IEC 6§1252-1953+A1 2000

Test equipment

Equipment Manufacturer Model Serial number

Multimeter Fluke 8845A 2490007

Multimeter Fluke 8845A 9440020
Signal Generator TTi TGA1241 419342

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to unils of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated The reported expanded uncertainty is based on a
slandard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




Dose Meter

Serial No. : CB0454



CERTIFICATE OF CALIBRATION

ISSUéD BY Cirrus Research plc
DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168436
_ - Pagelofi
Cirrus Research pic —————————
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby ) Electronically signed
North Yorkshire
YO14 OPH
United Kingdom 1
Dosemeter
Instrument information
Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co., Ltd.
} 149/119 Moo 2. Krung Non-Chong Thanom Rd.
Model: CR:110A Mahasawat, Bang Kruy, Nonthaburi 11130 Thailand
Serial number: CB0454
Firmware version; 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IFC 61257-1392 A1 2000

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1 2000

Test equipment

Equipment Manufacturer Model Serial number

Multimeter Fluke B845A 2490007
Signal Generator TTi TGA1241 419342

Multimeter Fluke 8845A 9440020

Notes

at lhe National Physical

Laboratory or other racognised national metrology institutes. This cedificate may not be repraduced other than in full, except with the prior written
approval of the issuing laboratory The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised




Dose Meter

Serial No. : CB0455



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168444

. Page 1 of 1
Cirrus Research plc s

Acoustic House Approved signatory

Bridlington Road N.Smith
Hunmanby Electronically signed
North Yorkshire

YO14 0PH

United Kingdom t

Dosemeter

Instrument information

Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co..Ltd,

' 149/119 Moo 2, Krung Nen-Chong Thanom Rd,
Model: CR:110A Mahasawat, Bang Kruy, Nonthahur 11130 Thailand
Serial number: CB0455
Firmware version; 504

Test summary

Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of [EC 61262-1993 A1 2000.

The dosimeter submitted for testing conforms to the specifications in IEC §1252-1993+A1 2000

Test equipment

Equipment ‘Manufacturer Model Serial number
Multimeter Fluke B845A 9440020
Multimeter Fluke 8845A 2490007

Signal Generator TTi TGA1241 419342 b

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or ather recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty muitiplied by a coverage factor k=2, providing a coverage probability of approximately 95%,




Dose Meter

Serial No. : CB0631



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/01/22 CERTIFICATE NUMBER 168437

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 of 1

Approved &gnato:y
N.Smith
Electronically signed

Dosemeter

Instrument information
Manufacturer: Cirrus Research plc Notes: Viridian Environmental Service Co.,Ltd.

) 149/119 Moo 2, Krung Non-Chong Thanom Radi..
Model: CR:110A Mahasawat, Bang Kruy, Nonthaburi 11130 Thailand
Serial number: CB0831
Firmware version. 504
Test summary
Date of calibration: 14/01/22

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993 A1 2000

The dosimeter submitted for testing conforms to the specifications in [EC 61252-1993 ¢ A1:2000

Test equipment

Equipment Manufacturer Model Serial number |
Multimeter Fluke 8845A 2490007

Signal Generator TTi TGA1241 419342 a
Multimeter Fluke 8845A 9440020

Notes

‘,p:ﬁ?
Al T"‘b

"f, A m f\-’

Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior wnuen

approval of the issuing labaratory. The results within this certificate relate only to the items callbrated. The reported expanded uncertainty is based on a

standard uncertainty mulliplied by a coverage factor k=2, providing a coverage probability of spproximately 95%.






