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TSP Sampler Calibration
S1ITE
Project :High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd.
Date of calibration : Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model :TE-5170 MPC
Motor Model: TISCH
Motor Serial No.: 2095
CONDITIONS
Pressure of Ambient Adir (Pa) (mm Hg): 758
Temperature of Ambient Air (Ta) (K): 300
Average Pressure (Ps)(mm Hg): 758
Average Temperature (Ts) (K]: 301
CALTBRATION ORIFICE
Make : Tisch Qstd Slope: 2.01542
Model : TE-5025A Qatd Intercept: -0.01837
Serialf: S
CALIBRATIONS
Plate or H,0 Qskd I IC LINEAR
Test # {in) {m'/min) (chart) (corrected) REGRESSTION
1 13.40 1.817 60.0 59.72 Elope = 32.808B0
2 10.80 1.632 54.0 53.75 Intercept = 0.3166
3 7.80 1.389 45.0 44.79 Corr. coaff. = 0.99%2
4 5.20 1.136 38.0 a7.82
s 3.30 0.907 30.0 29.86 f# of Observations: 5

Calibrated by:

Approved by
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90,90,94 VOUOOULYGEA I1VIIDOUY IVATIUHNII NFINNA 10250 Tn3ivi (662) 3200277-8



A Bilay
AR,
HiERE 3
D e GO
e 3 1
Iudhnstrial Beallh fsscckation of Aska II1tertEk
l!]!‘ll’l'.ll[|'a:;'i'i'.'." E:!Z-MI.'ILIJ\'.-';!I!I.I.E\!:I.HI.';[]
TSP Sampler Calibration
SITE
Project :High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd.
Date of calibration : Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model :TE-5170 MPC
Motor Model: TISCH
Motor Serial No.: 2182
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg): 758
Temperature of Ambient Air (Ta) (K): 300
Average Pressure (Ps) (mm Hg): 758
Average Temperature (Ts) (E): ipl
CALIBERATION ORIFICE
Make : Tiach Qetd Slcpe: 2.01542
Model : TE-5025A Qstd Intercept: =0.01897
Serialf§f: 5
CALITBRATIONS
Plate or H,O Qstd 1 Ic LINEAR
Test # (in) {m’/min) (chart) (corrected) REGRESSION
o B 13.00 1,730 58.0 57.73 Slope = 33.1113
2 10.50 1.610 E2.0 51.76 Intercept = =1.3646
3 B.50 1.4489 48.0 47,78 Corr. coeff.= D.9969
4 5.20 1.136 ias. o 34.84
5 3.00 0.865 28.0 27.87 ¥ of Observations: 5

Calibrated by:

Approved by

90,90,94 HOUBBUYBES IVIIDBUYY (VAT IUNAIL AFANNA 10250 Tnsfiv (662) 3200277-8



\guﬂnn,
AR
EERI
St
H‘;lﬂ"'s# ™
Il1|lu.'i:rl. Hanlth Associntion of Aaia |I'I=tET'tE|(
drwmndeAEniand s laaniio
TSP Sampler Calibration
BITE
Project :High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd.
Date of calibration : Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model :TE-5170 MPC
Motor Model: TISCH
Motor Serial No.: 2184
CONDITIONS
Pressure of Ambient Rir (Pa) (mm Hg): 758
Temperature of Ambient ARir (Ta) (K): ioo
Average Pressure (Ps)(mm Hg): 758
hverage Temperature (Tsg) (K): iol
CALIBRATION ORIFICE
Make : Tisch Qstd Blope: 2.01542
Model : TE-S5025A Qstd Intercept: -0.01897
Serialf#: &
CALIBRATIONS
Plate or H;0 Qstd I IC LINEAR
Teat # {in) {m’fml.n'.i {chart) (corrected) REGRESSION
1 11.50 1.684 58.0 57.73 Slope = 32,1128
2 9.50 1.532 52.0 51.76 Intercept = 3.0732
3 T.40 1.353 46.0 45.79 Corr. coeff.= 0.9971
& 4.40 1.045 38.0 37.82
5 2.90 0.850 0.0 29.8B6 # of Observations: 5

Calibrated by:

Approved by

Industriiifﬂxgi e Specialist
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PM10 Sampler Calibration
SITE
Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration: Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2094
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg): 758
Tempurerature of Ambient Air (Ta) (K): ioo
Average Pressure (Ps) (mm Hg): 758
Average Temperature (Ts} (K): 3ol
CALIBRATION ORIFICE
Make : Tisch Slope t 1.26202
Model : TE-5025h Intercept: =0.01176
Serialfi: 5
CALIBRATION
Plate or H,0 Qa I Ic LINEAR
Test # {in) (m'/min)  (chart) (corrected) REGRESSION
1 11.20 1.678 55.0 34.560 Slope = 18.5512
2 5.40 1.538 50.0 31.46 Intercept = 3.2399
3 T7.30 1.356 45.0 28.31 Corr. coeff.s= 0.5953
4 4,20 1.031 36.0 22 .65 SFR = 1.126
5 2.40 0,782 28.0 17.62 8SPF = 37.75
# of Observations: 5

Calibrated by:

Approved by
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PM10 Sampler Calibration
BITE
Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration : Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model :TE-6070 PM-10
Motor Model: TISCH
Motor Serail MNo,: 2179
CONDITIONS
Presgsure of Ambient Air (Pa) (mm Hg): 758
Tempurerature of Ambient Air (Ta) (K): o0
Average Pressure (Ps) (mm Hg): 758
Average Temperature (Ts)] (K): anl
CALIBRATION ORIFICE
Make : Tisch Slope 3 1.26202
Model : TE-5025h Intercept: =0.01176
Serial#: 5
CALIBRATION
Flate or Hy0 Qa I Ic LINEAR
Teskt # {inm} tm?f-in] {chart) (corrected) REGRESSION
1 0.70 1.640 56.0 59.0 Slope = 29.4756
2 B.80 l.488 51.0 55.0 Intercept = 10.6709
3 T.00 1.328 45.0 50.0 Corr. coeff.= 0.9961
4 4.60 1.078 i6.0 41.0 SFR = 1.126
5 2.50 0.7%8 25.0 35.0 58P = A7.75
# of Observations: 5

Calibrated by:

Approved by

iene Specialist
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PM10 Sampler Calibration
SITE
Project :High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration : Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail Mo, : 2185
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg): 158
Tempurerature of Ambient Air (Ta) (K): 300
Average Pressure (Ps) (mm Hg): 758
Rverage Temperature (Ts) (K): 301
CALIBRATION ORIFICE
Make : Tiach Slope 1 1.26202
Model : TE-5025A Intercept: -0.01176
Serialft: 5
CALIBRATION
Plate or H,O Qa I IC LINEAR
Test # {in) (=" /min) {chart) (corrected) REGRESSION
1 10.860 l.832 57.0 35.86 Slope = 22.0873
2 B.40 1.454 50.0 31.46 Intercept = =0.4500
3 7.00 1.328 46.0 28.94 Corr. coeff.= 0.9587
4 4.50 1.067 36.0 22 .85 SFR = 1.126
5 2.90 0.858 ip.0 18.87 85P = 37.75
# of Observations: 5

Calibrated by:

Approved by :
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601078 Model : BDX-I
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-03
Mext Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (Ifmin) Deviation |Permissible
Reading (Ifmin) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.55 0.50 0.517 0.0289 +0.05 Pass
1.0 1.05 1.15 1.15 1.117 0.0577 +0.10 Pass
2.0 2.00 2.05 2.05 2.033 0.0289 +0.15 Pass
3.0 3.00 3.15 3.15 3.100 0.0866 +0.20 Pass

4 T

z | Calibrated b

E 37 .
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g, |

z 2

L=

=

|

E L Approved by
n. :

0.0 0.5 1.0 1.5 2.0 25 3.0 35
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601080 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-04
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min}) Deviation | Permissible
Reading {I/min) Deviation Status
1 2 3 Average
(/min)
0.5 0.50 0.55 0.50 0.517 0.0289 +0.05 Pass
1.0 1.05 1.15 1.15 1117 0.0577 +0.10 Pass
2.0 2.00 2.10 210 2.067 0.0577 +0.15 Pass
3.0 3.00 3.00 2.80 2.933 0.1155 +0.20 Pass
_— o |
|
= | Calibrated by
E 3 - - —— i
2 :
& !
3_ z 2= = ‘
=
.
=
21 +— |
| Z , Approved by
. | -
- 1] Liit]

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
| Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104062 Model : BDX-II

Manufacture ; Gilian

Date of Calibration : MARCH 11, 2023 GN-08
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading {l/min}) Deviation Status
1 2 3 Average
(Umin)
0.5 0.50 0.45 0.45 0.467 0.0289 +0.05 Pass
1.0 1.00 1.05 1.05 1.033 0.0289 +0.10 Pass
2.0 2.00 1.80 1.90 1.800 0.1000 +0.15 Pass
3.0 3.00 290 2.85 2917 0.0764 +0.15 Pass
T |
= || calibrated by
E3- !
:_3 |
| &
=
x 2
_E |
=
F
E I - Approved by
(1]

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104064 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-10
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading {Ifmin) Deviation Status
1 2 3 Average
{Vmin)
0.5 0.45 0.45 0.50 0.4867 0.0288 +0.05 Pass
1.0 1.00 1.10 1.00 1.033 0.0577 +0.10 Pass
2.0 2.05 2.10 2.05 2.067 0.0288 +0.15 Pass
3.0 2.90 2.90 2.90 2.800 0.0000 +0.20 Pass
4 T
: !
= ; I Calibrated by
E‘_ 3 - : I
2
2
p 2
=
=
E |
g1 | Approved b
< |
|
0

0.0 0.5 1.0 1.5 2.0 15 3.0 3.5
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104065 Model : BDX-I|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-11
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (Vmin) Deviation |Permissible
Reading (/rnin) Deviation Status
1 2 3 Average
{l/min)
0.5 0.45 0.45 0.50 0.467 0.0289 +0.05 Pass
1.0 1.00 1.15 1.05 1.067 0.0764 +0.10 Pass
2.0 2.00 1.85 1.95 1.967 0.0289 +0.15 Pass
3.0 3.00 3.05 3.05 3.033 0.0289 +0.20 Pass

Calibrated by,

fad

| Approved by

Actual Flow Rate (Vmin)
el

| 0 ! EEEE. ! :
0.0 0.5 1.0 1.5 2.0 25 3.0 35
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMFPLER (High Flow) Serial No. 20170104066 Model : BDX-I|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-12
MNext Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ230 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading {I/min) Deviation Status
1 s 3 Average
{I/min)
0.5 0.50 0.45 0.45 0.467 0.0289 +0.05 Pass
1.0 1.05 1.15 1.15 1.117 0.0577 +0.10 Pass
2.0 2.00 1.85 1.95 1.933 0.0764 +0.10 Pass
3.0 3.00 2.90 2.80 2.846 0.1000 +0.15 Pass

4
T Calibrated by
E 3
=
e
3
P 2
=
=
E
& 1 Approved by
-

0 |

0.0 0.5 1.0 1.5 2.0 15 3.0 3.5

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104067 Model : EDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-13
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Meodel1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (Imin} Deviation |Permissible
Reading {I/min) Deviation Status
1 2 3 Average
(Vmin)
0.5 0.50 0.45 0.50 0.483 0.0289 +0.05 Pass
1.0 1.10 1.10 1.05 1.083 0.0289 +0.10 Pass
2.0 1.95 1.85 1.85 1.883 0.0577 +0.15 Pass
3.0 2.95 2.80 2.80 2.883 0.0764 +0.15 Pass
: 4
| 2 Calibrated by
E3
=
i
=
= ]
> &
=
=
g
£ Approved by
=
0

0.0 0.5 1.0 1.5 2.0 25 30 3.5
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104068 Model : BDX-1|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min} Deviation | Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(lfmin)
0.5 0.55 0.50 0.55 0.533 0.0289 +0.05 Pass
1.0 0.95 1.00 0.95 0.967 0.0289 +0.10 Pass
2.0 2.00 1.85 1.80 1.883 0.1041 +0.15 Pass
3.0 3.00 2.80 2.90 2.900 0.1000 +0.20 Pass

4
z Calibrated by
E 3
=
o
2
£ 2
=
=
-
21 Approved b
-
0 -

0.0 0.5 1.0 L5 0 25 30 3.5
Rota meter Reading

industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR. CHECK SAMPLER (High Flow) Serial No. 20170104069 Model : BDX-I
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-15
MNext Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355E230 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min}) Deviation |Permissible
Reading (Ifmin) Deviation Status
1 2 3 Average
(Umin)
0.5 0.50 0.50 0.45 0.483 0.0289 +0.05 Pass
1.0 1.00 1.00 1.05 1.017 0.0289 +0.10 Pass
2.0 2.00 2.00 1.90 1.967 0.0577 +0.15 Pass
a.0 2.90 3.00 2.90 2.933 0.0577 +0.20 Pass
4

L]

Actual Flow Rate (I/min)
=

' 00 05 10 1.5 20 25 30 35
Rota meter Reading

Calibrated by

Approved by

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601078 Model : BDX-I|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-03
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperatura = 25.0 "C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
{I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.20 0.20 0.19 0.197 0.0058 +0.20 Pass

Calibrated b

=
(¥

0.1 -

Approved b

Actual Flow Rate (Vmin)

0 L B . |
0.00 0.05 0.10 015 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601080 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-04
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Mater Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading {I/rmin) Deviation Status
1 2 3 Average
{I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.10 0.10 0.100 0.0000 +0.15 Pass
0.20 0.20 0.20 0.20 0.200 0.0000 +0.20 Pass
0.25 e
bl |
| & o etk S || calibrated by
E | |
r ! I
fors 4 ——— I
o | |
z ! .
£ 01 +—-
T | EsEsd |
=t | | |
2 0.0s E==s | R S i Approved by
| e
u e — 1 e — N
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist

90,92,94 UDUBOUWHES UNWDDUKY LUATIWWAN NTINWY 10250 Tnadwi (662)3200277-8
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104062 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-08
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (l/min} Deviation |Permissible
Reading {limin) Deviation Status
1 2 3 Average
{'min})
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.08 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.19 0.20 0.20 0.197 0.0058 +0.15 Pass
0.25 - r — T
| | | | |
g 0.2 Lo _;__ I ] LN S L __; I Cﬂlihrateﬁ b?‘
E [ | [ [ |
= ! ; ' ]
2 0.15 | ! | —
(-4 [ | [
: | | |
E 0.1 ST BN Er CRL w e = =
E ‘
E 0.05 | 5 Approved by
f !
,“. B |

0.00 0.05 0.10 0.15 0.20 0,25
Rota meter Reading

i Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104064 Model : BDX-lI

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-10
Mext Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (min) Deviation Status
1 2 3 Average
{l/min)
0.01 0.01 0.1 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.10 0.087 0.0058 +0.15 Pass
0.20 0.20 0.19 0.20 0.197 0.0058 +0.20 Pass
| 025 - — T .
| | |
| | |
| aon Pk ‘ Calibrated by
E ! i . '
| 2 | - ! ||
| 2015 - — — ]
= | |
™ |
2 01 - e
E | :
2005 ..i_ | Approved by
! | f
R O | | | |
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104065 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GMN-11
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (l/min) Deviation |Permissible
Reading {Ifmin} Deviation Status
1 2 3 Average
{I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.09 0.093 0.0058 +0.15 Pass
0.20 0.19 0.19 0.20 0.193 0.0058 +0.20 Pass

0.15

Actual Flow Rate (/min)

U.‘I S Ay L e [

0.10

0.15

Rota meter Reading

0.20

0.25

Calibrated by

Approved by

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104066 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-12
MNext Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 *C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.09 0.083 0.0058 +0.10 Pass
0.20 0.19 0.20 0.20 0.200 0.0058 +0.15 Pass
0.25 - — |
! | | =
0 = i Calibrated by
g i
=
L
=
=
x
2
=
E
E Approved by

1] : = Staais B S i

0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER {Low Flow) Serial No. 20170104067 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-13
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
{l/min})
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.10 0.087 0.0058 +0.15 Pass
0.20 0.19 0.19 0.20 0.193 0.0058 +0.15 Pass
0.25 =m
| |
E 0.2 | v b e 07 2 _____E . 3 o i o | Calibrated by
E .
£ |
2015 r = '
-
b i ] |
g 0l I ___________ i B e . |
E | | |
| 2 0.05 - N —— _|____ = Approved b
REsacdissefesiic it
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Read

ygiene specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104068 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 (Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (/min) Deviation | Permissible
Reading (I/mnin) Deviation Status
1 2 3 Average
{(Vmin)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.10 0.097 0.0058 +0.15 Pass
0.20 0.21 0.20 0.18 0.200 0.0100 +0.20 Pass

Actual Flow Rate (I/min)

Calibrated by

Approved by

.00 0.05 010 0.15 0.20 0.25
Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104069 Model : BDX-1I
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-15
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Ifmin) Deviation Status
1 2 3 Average
{I/rin}
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.10 0.097 0.0058 +0.15 Pass
0.20 0.19 0.20 0.20 0.187 0.0058 +0.20 Pass

Actual Flow Rate (I/min)

i
0.05 010

0.15

Rota meter Reading

Calibrated by

| Approved b

Industrial Hygiene Specialist
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwaeck Rd. Bangpai Bangkae Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th AsrerRne Vs

e 0 o xee

CALIBRATION CERTIFICATE

Certificate No. : AD2203-096-0001
Date Issued : 10-Mar-22

Customer : Life & Environment Co.,Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok, Thailand 10250

Equipment : Rotameter

Manufacturer : Brooks Instruments Division
Model : 1355EZ30

Serial No. : 0107070345011/003

ID No./Tag No. : ROTA CAL.02

Date Received : 07-Mar-22

Date Calibrated : 10-Mar-22

Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-34 by comparison against mass flow calibrator.

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 Miracle International Technology Company Limited.

-CLRiIt r*DI

A

Approved by : 1 bace 1 of2
agel o




Certificate No. : AD2203-096-0001

Environment : Ambien! temiperature : ( 23 +2)°C
Relative humidity : ( 50 +15)%RIH

Capacity Range : 5 1/min

Calibration Media : Air

Type: Variable Area Flowmeter

Unit Under Calibration Reference Condition : Pressure 101.325 kPa(abs) , 21.1 °C, Air

Temperature Pressure UUC Reading STD Reading Error Uncertainty

{2C) (kPa) ( V/min ) ( Vmin ) ( /min ) (£ l/min)
22.90 101.23 0.02 0.020362 * -0.000362 0.029
2298 101.46 0.1 0.09033 0.00967 0.029
22.94 101.46 ‘ 1.0 0.9677 0.0323 0.060
22.93 101.60 2.0 2.0016 -0.0016 0.062
23.02 102.07 3.0 2.993 0.007 0.17

Error = Unit Under Calibration - Standard

Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.

! i
sl ERROR CHART |
£ | i ———Lmiidcs SR R s ;
= 0.2 +— = e e e e AR E R
-4 |
S 0.1 - e |

|
5 0.0 -1-43 = "'-‘1x — - N e — !
2 0, 1.0 2.0 3.0 :
= -] BN - At i - LK Era— - gLy pras—— - { §
= 0.1 ? i |
S 20,2 - e e e e |
| :--ow-wmm-uu—--mu-ﬂt«s—-«-wmﬂ-amu—q—u-mwmwumue—hamumun
< -0.3 - - =5 R T {
“ f
ﬁ *  Error ( I/min ) = === Upper Limit ( I/min) = =< Lower Limit ( I/min )

FLOWRATE ( I/min )

Note :Flow Rate was corrected for non-standard operating condition by using equation :

L, 7 M
Qsmndnm' = (Q:\vfem — Erro,a X ‘/ﬂ % Z Standard X Staneard

Swundard ??Heas MMcas
where Q = Flow rate P = Absolute pressure T = Absolute temperature

M = Gas molecular weight , Mstandard ( Air ) =28.964643] g/mol
Subscript "Meas" = Measurement condition
. Subscript "Standard” = Standard condition
Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.
Traceability of Certificate :

The International System of Units (SI) through

MIT Calibration Certificate No. AD2011-309-0001 for Mass Flow Calibrator (200 SCCM) Serial No. 96093001 W, Due
22-Nov-22

MIT Calibration Certificate No. AD2109-180-0001 for Mass Flow Calibrator (2000 SCCM) Serial No. 96093001 W, Due
10-Sep-23

MIT Calibration Certificate No. AD2109-180-0002 for Mass Flow Calibrator (20 SCM) Serial No. 96093001 W, Due 11-Sep-23
End of Certificate
Page 2 of 2
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SPC Calibration (

NSC-TISI-TIS 17025
Ll lorariaw ST

Equipment:
Mode!;
Serial No. (or ID.):
Manufacturer:
Condition:

Customer:

Environment Condition;

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceabllity:

KT

Part of DK5H Group

s B& Certificate of Calibration

Balance Certificate No.: C01221034
LA130S-F Issued Date: 28 March 2022
16908811 (EP-AB-01/47) Job No.: KSPR2203782
Sartorius Page: 1of 2

In condition

LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Temperature 26 °C + 05°C
Humidity 42 %RH % 1.5 %RH

LIFE & ENVIRONMENT CO., LTD. ( Air(TSP/PM10)Testing Laboratory )
80, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Mr. Suphakorn Sookmee
25 March 2022
In-house method, SPCC-WI-47, based on UKAS Lab 14

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02212684

SERT

Ui oadd ondi drfim
SPC RT Co.. Lid

Authorized signatory

This certificate is issved the units of measurament according to the Intemational System of Units (S1). Il provides traceability of measuramant lo
International or national standard or other recognized national standard laboratories,

The measwement uncartainty slaled s the expanded uncerainty which is obtained from the standard uncanainty multiplied by the coverage factor (k=2) 1o
provide a level of confidence of approximately 95%. It ks delermined in accordanca with the Guide to Expression of Uncartainty in Measurament (GLM).

These results may be affected by deviafions from specified conditions. The results relate only Io tha fams lasted, callbraled or sampled, Tha report shall
not be reproduced except in full without approval of 5PC RT Co., Lid.

widn AT 0T dafa
SPC RT CO. LT,

sl 00003 1S4 vorrirEruala 57 uuyeTe 10U BVUHYIN EWTE TG AaEEAT 10280
Bronch 00000 1154 Sal Wockirathomaathil 57, Sukhusmd? 4014 Roed, Bargehek, Prrakhonong. Banghos 10200 Trailond
Tek: 0 2385 4373 Exd. 3300-3008 Fox: 0 2165 £424 E-molt infuspccBeapo-ricom Webale: www.ape1lcom SPCC-FM-C01-11: 28 Dec 2021



SPC Calibration Center | SP
2K

’ Part of DKSH Group
Certificate No.: C01221034 Page:2of 2
Calibration Results:
Without Adjustment
Eccantric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
- - Nominal Test Value 5 (a)
©) Reference Polnts (g)
) A [ 5 ] c ] o | =
- 0.0000 -0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g

Nominal tast value (g) Standard Deviation
1 0.00003
10 0.00004
Ermor of indication from nominal or conventional mass value., Readability 0.0001  (g)
Mominal Value | Conventional Mass Displayed Value Eror of Indication Uncaertainty o
(9) (a) (9) (0) (a)
1 1.00000 1.0000 0.0000 0.000097 2.02
2 2.00001 2.0000 0.0000 0.000098 2.02 -
3 3.00001 3.0000 0.0000 0.00010 2.02
4 4.00002 4.0000 0.0000 0.00010 2m
= 5.00000 5.0000 0.0000 0.00010 2,02
6 6.00000 6.0000 0.0000 0.00010 2.m
7 7.00000 7.0000 0.0000 0.00011 2m
8 8.00001 8.0000 0.0000 0.00011 2.01
g 9.00002 9.0000 0.0000 0.00011 2.1
10 9.99998 10.0000 0.0000 0.00010 2,02
The End of Certificate

uiin ienAd o dafe

8PC BT CO. LTDL

wvf 00003 1994 sewrtveruniEa 57 auugyein 1001 SYHERIIN ey AwRETERT K260

Bronch 00003 1194 Sol Wochinaihomanthit 57, Sukhumwil 1047 Fiood. Bangchas, Prvskhonong, Banghsk #0260 Thallond

Tel: 0 285 4333 Ext, 33003308 Foe 0 F1B5 4624 E-mal infageeBopericom Webale: waw aporl com SPCC-FM-CO1-11: 28 Dec 2021



N/{C TEST REPORT
CUSTOMER NAME : All=Quip Co., Lid. (udsm apa A% saim (duinemlng))
EQRIPMENT NAME . 50, Analyzer
MANUFACTURER . HORIBA MODEL : APSA-370 SERIAL NO : TELX1955
STANDARD GAS CONCENTRATION (PPM) : 53.29 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE {F‘EI} . 1,400 PSI CERTIFIED DATE - 12/05,2020
CERTIFIED BY : AIRGAS EXPIRED DATE 120522028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL ACTUAL ERROR “ERROR
ZERO 0.00 0.300 0.30 -
1 100.00 101.840 1.8 1.84
2 200.00 201.400 1.4 0.70
3 300.00 301.600 1.6 0.53
4 400,00 400,900 0.9 0.22
AVERAGE (%) 0.82
PPR
S00.00
400,00 —

300,00 .
——IDEAL
200,00 <= == NCTUAL
100,00
0.00 PR
0,00 100.00 200.00 200.00 400.00 500.00
P E———
CALIBRATED BY :.... | — } DATE |: ..... al1o fvs .
NAL A/10/)is

CHECKED BY :......... Mo Mt BT, AT Jod S

geanategavasimmaiiadindy mibfidhorinmaaniame , Tn1 02-86B-0812 ¥ 16-16 , E-Mail ; Enginecr@jirmnatoe.com

o - »
B G2 14-18,67/35-30 DU BEIAENAEN 7,771 twtanus wsssTadimee I.ll'l..ll-lﬂll'n.l'l-l'u A 10600 Iw1 oz-gsa-or12-13 Inven oz-so8-1880

FO-EN-206 RO1/22-10-14



NAC CHECK LIST

PR AN ATTE ARSCLALLS (60 1T
CUSTOMER NAME - All-Quip Co., Ltd, (U39 saa #d S (ddnamnivg)]
EQUIPMENT MAME : 50, Analyzer
MANUFACTURER  : HORIBA MODEL : APSA-3T0 SERIAL NO. : TXLX1955
TEST VALUES
NO. | Ambient SO, Monitor UNIT BEFORE AFTER
1 |SIGNAL mV (Voltage of the measured 50, Value) 8.30 9.20
2 LAMP mV (200mV to 1200 mVy ) 37780 384.40
3 CELL *C (Ambient tembient temperature +{5°C to 15°C)) 30.10 36.40
4 PLUMP kPa (65 kPa ar less) 41.90 42,90
5 AMBIENT kPa 100.70 100.80
6 SAMPLE L/min { 0.6 L/min to 1.0 L/min )
T DC2qv Vi2aVv+05V) 23.90 23.90
8 DChHV VISV+05V) 5.00 5.00
9 SAMPLE 502 Reading |PPB 1.20 0.10
10 |Zero PPB 0.40 0.30
11 Span FFB 381.10 a00.90

Remark : Reference EX-EN-019-56 , Ambient 502 Monitor APSA-370 Operetion Manual Page HT8
{ Ambeint temperature = 5°C to 40°C )

=
BIMTIVATITNUY

sEazBuan AU
-yhArasemIruy | vh Calibration Zero/Span , Multipoint , 18R Dianostics

HamIRLiung

- Guuias wiswnrsonudunseneinldrmnng

e

DATE ‘ﬂ"lrm“b

 NAC

seiseedal | ATE ASSINTAE B, YT

4106

CHECKED BY i.ovrenins DATE :

fasnnsfayevrafumaliaiiudy : dwbidodmandnise , ns 02-868-0812 # 15-16 , E-Mail ; Engineergjiranatee.com

wnd 63/14-15 , 67/35-36 wooiwmmal T,7/1 manwosimel weaeimimz wmrananlunl njaven 10600 Tns ; 02-868-0812-13 Twaans : 02-B66- 1889
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MULTI POINT CALIBRATION REPORT

USTOMER NAME : U3t Thusshiuansan S0

EQUIPMENT MAME : SO, Analyzer

MAMUFACTURER : Teledyna - API MODEL : 100E SERIAL NUMBER : 2661
STANDARD GAS CONCENTRATION (PPM) : 33.79 CERTIFIED DATE : CCT45168
CYLINDER PRESSURE (PSIG) : 1600 CERTIFIED DATE : Mar 10 2021

[[CERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10 2029

[onuermare o -

1G&LIBBEEQM_EE$_ULIE
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) | ACTUAL SO, (PPM)| ERROR S0, (PPM)| % ERROR 50,
ZEROD 0.0 0.2 0.1 0.0

1 100.0 100.1 0.1 0.10

2 200.0 206.9 6.9 3.45

3 300.0 300.6 0.6 0:20

4 400.0 401.5 1.5 0.38

AVERAGE (%) 0.010
500.0
y=1.00312x + 1.23400 =M=ICTUN, Bz [PEU)
R#= 0.98968
4000 - _—
E — Lineas {ACTUAL 502
& [PPM)}
E 300,00
£
g 2000 - = -
g
E 100.00 +—
u‘u 1 ] T T
0.0 100.0 200.0 300.0 400.0 500.0
Input Concentration (PPM)
DATE : 2002/

[Feanrsdayamadrumatiniiandin - -md'wﬁ : 02-515-8987

Lamid 388 nuufErnfien wadunainuy LIReRSNT nennwy 10000 Twedwed : 0-2515-8009  Twsens : 0-2515-8988 E-Mal : Info@kinetics.ca.th




EQKINETICS

uitin laudad sadleisdu in

KINETICS CORPORATION LTD,

: J‘I utlb_ I '3 e

A/NAY [ waean - USEm Firuashawanaay 410n

swdaqunsnl / inTaeite - 50, Analyzer

furasgunenl / indasile : 1008

e

QUN : 200022566
USEMEHER : Teledyne AP
winmnaginsal / 1aTeails - 2661

o —
TEST VALUES
APl MODEL 100E BEFORE AFTER
1 |RANGE 50 - 20,000 FFE 500 500
2 |STABILITY < 1FFB 0.17 0.0
3 |PRESSURE 25-35in - Hg-A 298 209
4 [SAMPLE FLOW B50 + 10% co/min GE.B G7.6
5 |PMT miy 111.8 102.1
& |NORM PMT miy 1116 101.6
7 |uvLamp 1000 - 4800 mv 3988.5 40866
8 |LAMP RATIO 30 To 120 % 98.6 103.6
8 |STRAY LIGHT <100 PPB 28.66 51.85
10 |DARK PMT -50 4 200 mV 1.7 1078
11 |DARK LAMP -50 + 200 mV 0.6 3.4
12 |so2sLoPE 1.0£0.3 0,970 0.996
13 |soz OFFSET < 250 my 59.1 836
14 |Hves 400 - 800V Ba1 641
15 |RX CELL TEMP s0+1°c 50.0 50.0
16 [BOX TEMP AMBIENT +5 'C 323 33
17 |PMT TEME 7+2°C 8.3 a4
18 [S02 SAMPLE READING PPB 354 1.05
19 |OPTIC TEST 2000 £ 1000 mv 31308 23716
20 |ELECTRICAL TEST 2000 £ 1000 my 21022 12028
| 21 |vOLTAGE TEST 46V +12V  #15V  -15V 5251123315 67/-15.7 §.25/12.33115.67/-15.7
[ 22 Jzero cas 0.00 PPB 38,66 0.18 1
23 |SPAN GAS 400,00 FFB 180.5 401.5
WHTHAWE

5 u.li'\'nu 55 Filter 1 PC £ wlffru O-ting 2 PCs

v
Aaud Wi (Signature)

TneAwd : 0-2515-8987
- - e - -
1T 388 OUUFIAAEN WISimTIneE ReRdng Ny 10900 Tnedwl: 0-2515-8999 Tnsens < 0-2515-8888 E-Mall : info@kinetics.co.th
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= Airgas Specialty Gases
Alrgas USA, LLC
AI rgas 5141 Easton Road

. Bldgz
an Alr Liquida eornpany Plumsteadville, PA 18040
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A0622 Reference Number: 160-402045851-1
Cylinder Number: CC745169 Cylinder Volume: 144.4 CF
Laberatory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number; A12021 Valve Qutlet; 660

Gas Code: CO,NO,NOX, S02 BALN Certification Date:  Mar 10, 2021

Expiration Date: Mar 10, 2029

Certfication performed in accondance with "EPA Traceabity Protocel for Asssy and Certification of Gaseous Callbeasan Standards (May 2012)" document EPA
BO0R-12/531, using the assay procedures fisied, Analytical Methodalogy doas not requine corsction for analytical interfarence. This cylindar has a total analytical
uncartainty as stated below with a confidence leved of 95%. There are no significant impurities which affect the use of this cabration mixtune. All concentrations are on o
molefmale basis unless otherwise noted,

Do Mot Lise This Cylindar below 100 psi e 07 r:ugu.p-ml;

—= — —
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 0370372021, 0311052021
NITRIC OXIDE 53.00 PPM 53.40 PPM G +- 1.1% MIST Traceable 03032021, 03M0/2021
SULFUR DIOXIDE 53.00 PPM £3.79 PPM G1 +- 0.9% NIST Traceable 03032021, 0AMO2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +/- (L6% NIST Traceable 03/04/2021

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EBDOTE116 100.3 PPM NITRIC OXIDEMNITROGEN +-1.0% Jul 23, 2023
PRM 12386 DBes02S 5.91 PPM AIRMNITROGEN DICXIDE 2.0% Feb 20, 2020
GMIS 124206889 Cccazaror #.028 PPM NITROGEN DIOXIDENITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KALDO3087 57.69 PPM SULFUR DIOXIDENITROGEN +-0.8% Dec 23, 2021

NTRM DB012341 KALOD4AT18 4857 PPM CARBON MONOXIDEMITROGEN +- 0.6% Jun Q7 2024
The SAM. PRM or RGM noted above Is anly in roference to the GMIS used in ihe Besoy and not part of the analysis

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

SIEMENS ULTRAMAT & N1KDS79 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Fab 11, 2021
Micolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iEﬁL'r-FTIR N.LF‘EO 10245 502 .FTIR - - Feb 18, 2021

Triad Data Avallable Upon Request

NOTES:
Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

Page 1 of 160-402045691-1




SITHIPORN

associates

Test Report Calibration

Ecotech EC9850 Sulphur Dioxide Analyzer

Issued By Sithiporn Associates Company Limited

Owner Name Life & Environment Co.,Ltd.
Certificate Number  17690-2

Calibration Date
Product Brand
Type Systematic

2-Mar-2023
Ecotech

Analyzer Ambient Monitoring

Model : EC9850 Serial Number : 02-0314
Calibration Standard equipment : Std. Gas Mixture Cylinder Number EB0140749 Expired Date 10-Mar-2024
Brand Airgas
Components Concentration
Carbon Monoxide (CO) 4408 PPM
Nitric Oxide (NO) 4569 PPM
Sulfur Dioxide (SO,) 45,54 PPM
Nitrogen (N,) Balance
Calibration Setting
Span instrument Gain 13.219 Start Time 13:00
Reading (Before Adj.)
Span Expected Analyzer Response Error
Set Point Concentration (PPB) (PPB) %
= F
Zero 1] 0 -
Span 400 400 0.00
Span Instrument Gain 25.833 Finish Time 13:35
av A

UIHN

Signature

USHN anéns uadlddiad 9nm

nEnsuealrdea 31N
S COMPANY LIMITED

Approved

Sithiporn Associates Co., Ltd.

451-451/1 QUUASUGS WOXUNNTING WAUNNAR NSINNC 10700 INS. 0-2433-8331, 0-2435-8800, 0-2434-9191 WY : 0-2433-1679, 0-2434-0510

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700 Thailand Tel. (662) 433-8331, 435-8800, 434-9191 Fax: (662) 433-1679, 434-9510
EMAIL:center@sithiphorn.com  www.sithiphorn.com



Airgas Specialty Gases

Airgas USA, LLC
b 6141 Easton Road
& A Liquice compety/ g}ldlmg 2 teadville, PA 18949
el
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A00V3 Reference Number: 160-402036564-1
Cylinder Number: EB0140749 Cylinder Volume: 1444 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: - 660

Gas Code: CO,NO,NOX,S0O2 BALN Certification Date: Mar 10, 2021

Einration Date: Mar 10, 2024 E——
Certification of Gaseous Calibration Standards (May 2012)" document EPA

Certification performed in accordance with “EPA Traceability Protocol for Assay and

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cxlinder below 100 ESiE’ i.e. 0.7 megaﬁscal&
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.70 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4498 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
NITROGEN Balance )
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN D!OXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KAL003190 49.67 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Jun 20, 2022
NTRM 08012341 KAL004716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.6 Kg
PO# 5221000722

(AccREDITED)

CERT 3082.05

Approved for Release Page 1 of 160-402036564-1



MULTI POINT CALIBRATION REPORT

||lcusTOMER NAME : utv FussRauanaan S

HEGUIPMENT NAME : NO, Analyzor

HMHNUFACWHEH : Teladyna AP MODEL : 200E

SERIAL NUMBER : 2287

HETA.NNFID GAS CONCENTRATION (PPM) : 534 CERTIFIED DATE : CCT451689
FYLINDER PRESSURE (PSIG) : 1600 CERTIFIED DATE : Mar 10 2021

ICERTIF!ED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10 2029

ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) (ACTUAL MO (PPMNY ERROR NO (PPMI| % ERROR RO ICTUAL MO, IFFMIEHM MO, (FPME| % ERROR NO,
ZERO 0.00 0.20 0.00 0.00 0.40 0.00 0.00
1 100.00 10010 0,10 0.10 100.00 100.9 0.50
2 200.00 205,30 5.30 285 200,00 200.4 1.00
3 300.00 303.10 3.10 1.03 300.00 308.7 152
4 400.00 390,80 0.20 -0.05 400.00 399.9 1.99
AVERAGE (%) 0.00 0,01
500.0
y = 1.002200x + 1.260000 e AL yrPA
R*=10.999772
40005 — - — e il ACTUAL NO' (PFM)
=
& —d— AGTUAL NOX (FPM)
&0 eo00 H
e it (DAL (PRI
2000 -
g 1000
00 4 T T T nj
0.0 100.0 200.0 300.0 400.0 500.0
Inpui: Concentration (PPM)
[eacsraeo ov - oare 22022506
faansdayamafumata LRy ' 02-515-8987
¥ 388 pULFEMTEN UTHSUNTINEY IRARENT ngawy 10800 TwsdAwyi : 0-2515-8999 Twsmns : 0-2515-8988 E-Mail | Info@kinetics co.th




K4 KINETICS

uitn lafad sefilesdu in

KINETICS CORPORATION LTD.
sranuHanMsiasuazlfufisugnsninssinamunwaIna

Uit © 2200212566

UTEMEHAR : Toledyno AP

winmasgingal  wiaslla - 2267

ANAT / wdanetu : uSdw Fiuasfawanday 4100
sedogunsal / wwinsila : NO, Analyzer

& ' - ™~

gurEegUnIni / tAFeaile ; 200E

|| TEST VALUES

" API MODEL 200E BEFORE AFTER
1 |RANGE 50 - 20,000 FPM 500.0 500.0
2 |STABILITY <1PPM 0.4 0
3 |SAMPLE FLOW 500 £ 10% cc/min 506 513
4 |OZOME FLOW BO 1 10% co/min 81 80
5 |PMT miy 53.8 615
6 [NORM PMT v 5.7 316
7 |AZERO -20 To 150 mV 46.4 393
B |HPVS 400 - 800V 753 756
g |RX CELL TEMP s0+1°C 50.0 50.0
10 |BOX TEMP AMBIENT £ 5'C 30.0 0.5
11 |PMT TEMP 7:2% 6.6 6.7
12 |MOLY TEMP M5+5°0C 5.7 314.6
13 |RX CELL PRESSURE < 10in - Hg-A 75 T
14 |SAMPLE PRESSURE 25-35in - Hg-A 281 28.4
15 |MOX SLOPE 10203 0.924 1.070
16 [MOX OFFSET -50 To 150 19 54
17 |NOsLOPE 10203 0.842 0.943
18 |NO OFFSET -50 To 150 1.0 2.7
19 |NO SAMPLE READING PP 1.5 56
20 |NOZ2 SAMPLE READING FPM 18.8 10.4
21 [NOX SAMPLE READING EPM 20.3 16.1
22 |oPTiC TEST 2000 + 1000 my 21785 21885
23 |ELECTRICAL TEST 2000 + 1000 mv/ 1724.2 1728.2
24 [VOLTAGE TEST +5Y  +12V  #15V  -15V 518/ 12.40 /15,400 -15.18 5,20/ 12.50 /15.60/-15.14
25 [ZERC GAS NO/NOx 0.00 / 0,00 PPM 03136 0207
26 [SPANGAS  NOJNOx 400,00 / 400.00 PPM 341.9/3006 3598 /309.9

WHTHME

Fasmsfayniuimadumatin ngaadnge | ety wRaning
LAe 388 nunfraIfinn winadunaine RAREaNT nganme 10900 Tnadved : 0-2515-8099 Tnravr : 0-2515-8988 E-Mail ; Info@kinetics.co.th

- wieu 0 -Ring 6 PCs |, it SS Filter 3 PCs .Lﬂil'.ﬂu Spring 3 PCs

aund R (Signature)

Twsdvi ; 0-2515-8987




Airgas Specialty Gases

Alrgas USA, LLC
N 6141 Easton Road

. 1]
an Alr Liquide comparny P]_gfn:teadﬁﬂe. PA 18049
Adrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; EQ4NI99E15AD622 Reference Number: 160-402045651-1
Cylinder Number: CC745189 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: E60
Gas Code: CONONOX,502 BALN Certification Date: ~ Mar 10, 2021

Expiration Date: Mar 10 2028

Curtification performed in sceardance with "EPA Traceability Protocol for Assay and Certfication of Gaseous Calibration Slandards {May 2012}* documant EPA,
BOO/R-12/531, using the assay procedures listed. Analyscal Methodalogy does not require corraction far analylical imMerferonce. This cylindar has a total analytical
uncartainty as stated below with a confidence level of 95%. There are no significan| impurities which affect the use ol this calibration mixture, All concantrations @r on &
malaimale basis unless ctharwise noted.

Do Not Uise This Cylinder below 100 L& 0.7 me scaly. -
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
MNOX 53.00 PPM 53.40 PPM G1 +-1.1% NIST Traceable 03022021, Danor2021
NITRIC OXIDE 53,00 PPM 53.40 PPM G1 +i= 1.1% MIST Traceable 02/03/2021, 03 0r2021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +/- 0.9% NIST Traceable 030342021, 031102021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +- 0.6% NIST Traceable 03/04r2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM oroe0227 EBOOTO118 100.3 PPM NITRIC OXIDEMNITROGEN +- 1.0% Jul 23, 2023
PRM 12386 DE85025 8.891 PPM AIRMNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CCazarar 4.028 FPM NITROGEN DIOXIDE/MNITROGEN 21% Aug 15, 2021
NTRM 16010203 KALOD3087 97.69 PPM SULFUR DIOXIDEMNITROGEN +/-0.8% Dec 23, 2021
NTRM DB012341 HALOO4T16 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.8% Jun OF, 2024
The SRM, PRM of RGM noted above is anly in refersncs i the GMIS used in the assay and not part of the anafysis

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD5TS MDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Micolet iS50 FTIR AUP2010245 ND2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021
= — == == — = = — — == — =

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

Pprove r rRelease Page 1 of 160-402045891-1



MULTI POINT CALIBRATION REPORT

[CUSTOMER NAME uidm TiussRananfey $1in

[EQUIPMENT NAME : NO, Analyzer

[MAMUFACTURER : Toledyne AFI

MODEL : 200E

SERIAL NUMBER : 2288

[STANDARD GAS CONCENTRATION (PPM) 534 CERTIFIED DATE : CCT45169
ICYLINDER PRESSURE (PSIG) : 1600 CERTIFIED DATE : Mar 10 2021
CERTIFIED BY : AIRGAS SPECIALTY GASES IEX.'F'IRED DATE : Mar 10 2028
CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IBEAL (PPM) [ACTUAL NG (PPMY ERROR MO (PPM)| % ERROR MO AOTUAL NO, [PPM| ERROR NG, (PPM)| % ERROR MO,
ZEROD 0.00 0.10 0.10 - 0,00 0.00
1 100.00 100.10 0.10 010 100.60 0.60 0.50
2 200,00 206.40 6.40 3.20 208.70 B.70 435
3 300.00 305.40 5.40 1.80 307,30 7.30 243
4 40000 388.50 =050 -0.13 A00.50 0.50 0.13
AVERAGE (%) D.01 0.m
500.0
y = 1.004100x + 1480000 =ML PP
R* = (0.999581
-4 4000 S - — — L I i
=
& ACTUAL MO (PP
‘5" 3000 A4——
B —— ot OEA, (PPN
E 200.0
5}
§ 100,00 4 - —
0.0 - T T T T
0.0 100.0 200.0 300.0 400.0 500.0
Input’ Concantration (PPM)
causrareo sy - (R |oate

REamsteyA A ATiAuRuR ; _ 02-515-8987

Iwafl 388 OUUTIRIAIEN WEIITUNRINYN IRSASTT NTan 10000 TwsdAmyd : 0-2515-8999 TnmemnT : 0-2515-89688 E-Mall : Infofkinetics co.th




K€ KINETICS

uisn lawdad Aaddairdu dnm

KINETICS CORPORATION LTD.

i [ o & e

ANAT / wdane ; uidm Tiuachaandan 4100 Fufl © 2000202566

swiagUngal / inTesila | NO, Analyzer TR : Teledyne AP|

fusnegungnd / wwinaile : 2006 winewaunsnl / waalia : 2288

TEST VALUES
APl MODEL 200E BEFORE AFTER

1 |RANGE 50 - 20,000 PPM 500.0 500.0
2 |STABILITY <1 PEM 0.2 0.1
3 [SAMPLE FLOW 500 + 10% cc/min 488 488
4 |OZOME FLOW 80 £ 10% eafmin 80 B0
5 |PMT my 61.1 580
6 |NORM PMT my 5.1 0.0
7 |azEROD -20 To 150 mv 56,8 B14
B |Hevs 400 - 800V 728 736
9 |RX CELL TEMP s0x1'C 498 50.0
10 |BOX TEMP AMBIENT = 5 uc 2810 308
11 |PMT TEMP 7+2°% 6.8 69
12 |MOLY TEMP 315:5°C 3165 31585
13 |RX CELL PRESSURE < 10in~ Hg-A 5.1 5.1
14 |SAMPLE PRESSURE 25-35in-Hg-A 295 285
15 |NOX SLOPE 10403 1.038 1017
16 |NOX OFFSET -50 Ta 150 0.5 35
17 |NO SLOPE 1.0£03 0.998 FELD)
18 |NO OFFSET -50 To 150 -28 7.16
18 |NO SAMPLE READING PPM 16 12
20 |NO2 SAMPLE READING PPM 38 B4
21 |NOX SAMPLE READING PPM 55 9.6
22 |oPTIC TEST 2000 4 1000 mv 2613.6 26405
23 |ELECTRICAL TEST 2000 + 1000 mV 2477.2 24789
24 |VOLTAGE TEST +5W  #12V  +15V 15V 5,20/ 12.50 1560/ -15.14 5,20/ 12.50 115,60/ 15,14
25 |[ZEROGAS  NOD/NOx 0,00 /0,00 PPM 24127 -0.0 /0.0
26 [SPAM GAS NO/NOx 400.00 / 400,00 PPM 332.1/200.9 30996/ 399.8

UAILME

-t o -Ring 6 PCs, it S5 Filter 3 PCs ity Spring 3 PCs
i (Signature)
ﬁ'ﬂqmﬁﬂuﬂuﬁ'uﬁumqﬂ’wmﬁﬁn nyuninee : Arumsdy sdounimd Tnsdwl - 0-2515-8987

o w . o ,
ieef 388 ouuFaaiien wrHdunnnEY BRSRENs ngawy 10900 Tnedw: 0-2515-8909 Tweans : 0-2515-8988 E-Mail : infofkinetics.co.th



B Airgas Specialty Gases
Alrgas USA, LLC
: 6141 Easton Road

an Alr Liquide company Bldg 2

Plumsteadville, PA 18040
Aldrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISSE15A0622 Reference Number; 160-402045691-1

Cylinder Number: CC745183 Cylinder Volume: 144 4 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number A12021 Valve Qutlet: 660

Gas Code: CONO NOX S02 BALN Certification Date; Mar 10, 2021

Expiration Date: Mar 10 2029

Ceriification performed in accordance with "EPA Traceability Pratocal for Assay and Certfication of Gaseous Calibration Standards (May 2012)° document EPA
SO0/R-12/531, using the asssy procecures listed, Analytical Methodology does nat require comacsian for analytical interference, This cylinder has a total analytical

maole/mole basis unless otharwise noded

Do Mot Lise This Cylinder below 100 pai L Le 0.7 l'rlglpllflu. ) - =
I ANALYTICAL RESULTS

Component Requested Actual Protocaol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 53,00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 0032021, 03102021
I NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +- 1.1% NIST Traceable 0310372021, 03102021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +I- 0.9% NIST Traceabie 030312021, 0aNo2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +i- 0.8% NIST Traceable 03042021
I NITROGEMN Balance
CALIBRATION STANDARDS
i Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM oToe0227 EBOOTS116 100.3 PPM NITRIC OXIDEMITROGEN +- 1.0% Jull 23, 2023
PRM 12388 D&as025 8.91 PPM AIRMNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC3z2aror 4.028 PPM NITROGEN DICKIDEMITROGEN 2.1% Ausg 15, 2021
NTRM 16010203 KALDO3087 97.69 PPM SULFUR DIOXIDENITROGEN +/-0.8% Dec 23, 2021
NTRM 08012341 KALDD4T16 4857 PPM CARBON MONCOXIDEMITROGEN +I- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above (s omi In reference io the GMIS used In the uni and not part of the analysh,
ANALYTICAL EQUIPMENT
Instrument/Make/Maodel Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT B N1 KD575 NDIR Feb 28, 2021
Micolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Felb 22, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR Fib 18, 2021
=— — == = = —

Triad Data Available Upon Request

NOTES:
Gross Weight 28.1 Kg
Net Weight 4.8 Kg

Page 1 of 160-402045691-1



SITHIPORN)

assocliates
Test Report Calibration

Ecotech EC9841 Nitrogen Oxides Analyzer

Sithiporn Associates Company Limited Calibration Date 2-Mar-2023
Product Brand Ecotech
Type Systematic Analyzer Ambient Monitoring

Issued By
Owner Name Life & Environment Co.,Ltd.
Certificate Number  17690-1

Model : EC9841 Serial Number : 02-0409

Calibration Standard equipment Std. Gas Mixture Cylinder Number EB01407489 Expired Date 10-Mar-2024

Brand : Airgas
Components Concentration
Carbon Monoxide (CO) 4498 PPM
Nitric Oxide (NO) 4569 PPM
Sulfur Dioxide (SO,) _ 4554 PPM
Nitrogen (N,) Balance
Calibration Setting
Span Instrument Gain 9.637 Start Time 13:00
Reading (After Adj.)
Span IExpected Analyzer Response Error
Set Point Concentration (PPB) {PPB} %
e —— . —_— e S
Zero NO 0 0 -
Zero NO, 0 1 -
Span NO 400 399 -0.25
Span NO, 400 401 0.25
Span Instrument Gain 13.546 Finish Time 13:35

VSN ansnsuealv¥sea 1Na

COMPANY LIMITED
Signature  _ Approved

US¥n andns uadludied 1A Sithiporn Associates Co., Ltd.
451-451/1 QUUASUSS l.lllD\'lU'l\'lﬁ']’l‘l§ WAUINAR NSIMH 1 10700 Ins. 0-2433-8331, 0-2435-8800, 0-2434-9191 llﬂﬂ'(i: 0-2433-1679, 0-2434-9510
451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700 Thailand Tel. (662) 433-8331, 435-8800, 434-9191 Fax: (662) 433-1679, 434-9510

EMAIL:center@sithiphorn.com  www.sithiphorn.com



Airgas Specialty Gases

Airgas USA, LLC
b 6141 Easton Road
& A Liquice compety/ g}ldlmg 2 teadville, PA 18949
el
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A00V3 Reference Number: 160-402036564-1
Cylinder Number: EB0140749 Cylinder Volume: 1444 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: - 660

Gas Code: CO,NO,NOX,S0O2 BALN Certification Date: Mar 10, 2021

Einration Date: Mar 10, 2024 E——
Certification of Gaseous Calibration Standards (May 2012)" document EPA

Certification performed in accordance with “EPA Traceability Protocol for Assay and

600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cxlinder below 100 ESiE’ i.e. 0.7 megaﬁscal&
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.70 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4498 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
NITROGEN Balance )
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN D!OXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KAL003190 49.67 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Jun 20, 2022
NTRM 08012341 KAL004716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.6 Kg
PO# 5221000722

(AccREDITED)

CERT 3082.05

Approved for Release Page 1 of 160-402036564-1



SITHIPORN

associates

et One Instrument
Date 31 January 2023

Data Logger : Metone

Maintenance and Calibration Report

Wind Direction Sensor

Model: 034B

Model: 466A

SIN. : Y1846
Start Time 14:30
SN Y1191

Customer : Life & Environment Co. Ltd.

Maintenance

Replace Front Bearing O Yes No
Replace Back Bearing O Yes [ No
Replace Potentiometer O Yes No
Calibration Result
Reading Analog Output ( Voit )
Expected Logger % Error Expected Measured
=
360,0 0 0.0 2.500 2.500
a0 a0 0.0 0.625 0.825
180 180 0.0 1.250 1.250
270 270 0.0 1.875 1.875
Finish Time 17:00
Comment ; Check the rotation of WD (potentiomeler) is change as characteristic.

Performed rotate the WD increase 90 degee per 1 step from 0,360 , 90, 180 and 270 degree.

Data Logger Metone Model 4664, 5. Y1191

Engrneer Name : IIIIIIIII -“..“.-I-III.




SITHIPORN)
SRInEete Maintenance and Calibration Report

Wind Speed Sensor

Met One Instrument Model: 034B S/N. : Y1846
Date 31 January 2023 Start Time 14:30
Calibrator : Metone Model: 053-220 SIN. W15225
Data Logger : Metone Model: 466A SIN.: Y1191

Customer : Life & Environment Co.,Ltd.

Maintenance
Replace Front Bearing O Yes o
Replace Back Bearing O Yes No
Replace Shaft Coupler [ Yes No
Replace Hub O Yes Na

Testing Result

Generate Speed Reatling
% Error
RPM Expect (MPS) Logger
0 0.30 0.30 0.0
100 294 310 54
200 5.61 _5._50 N _20
300 B | 8.27 ' 8.30 -0.4
400 1 10.93 11.10 _-I.E
i S00 . 13.60 | 13.50 0.7
Finish Time 17:00
Comment : Set the offset of WSis 0.3 m/s.

Test by force lo rotate the WS sensor from 0 - 500 round per second.

Data Logger Metone Model 4664, S/M. ¥1191

Engineer Name : - ..............




Certificate Number

Customer

Certificate of Calibration

: SPR23020564-1 Page: 1 of 3

S
o i,
o
. afan
igiﬁéﬁﬁéﬁ T St At B

Foe——f ACCAEDITED
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e
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Heiluhe MALATUREMAINT

DiLADTDAMAL
ALT - pis0

: Life and Environment Co., Ltd.

80, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
= Manufacturer

Model

Serial Mumber

ID. Number

Environmental Conditions

DETET

Ambient Temperature
Relative Humidity

= Location of Calibration

- Calibration Procedure

R Method of Calibration

Sound Level Meter

Pulsar

45

PN2449

N/A,

il i T o Received Date : 28 Feb 2023
50% T 15% Calibration Date : 01 Mar 2023
In-Lab Recommend Due Date ;01 Mar 2024
SP-CPE-04-01 Date of |ssue ;02 Mar 2023

This certifies that the above instrument was calibrated in compliance with the calibration system

ra requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

e received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncerainties and the customer must determing if the results mests their needs.

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

o Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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3 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate Number : SPR23020564-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/01686| 17 Jan 2024

JULEHIESHINARKINGEE MMM RLEY

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AR Naan Rrerdisies Rows
E Z AMECAMEDITED
“;{:“‘_f:\‘\‘\\? R e —
Sl CiLBRATION Akl
MHERIRAL MEAT AT NT
AT - 2O%0

Certificata No, : SPR23020564-1 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Seiting Fast Slow Fast Slow ()
94 941 84.1 0.1 0.1 0.15
114 113.8 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94 .1 0.1 0.1 0.15
114 113.9 113.8 -0.1 =07 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 941 94.1 0.1 0.1 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Certificate Number

Customer

.
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A=k
=
e
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ACCRAEDITED
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e e CALRNATION AND
! Mnlﬂ;ru WE AR AT

Certificate of Calibration

SPR23020564-2 Page: 1 of 3

. Life and Environment Co,, Lid.

90, 92, 94 Sol On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name
Manufacturer

Model

ne

Serial Number

= ID. Number

Environmental Conditions
Ambient Temperature
Relative Humidity

Location of Calibration

= Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar

45

PN2450

M/A

23°C T 3°C Received Date . 2B Feb 2023
50% T 15094 Calibration Date + 01 Mar 2023
In-Lab Recommend Due Date 01 Mar 2024
SP-CPE-04-01 Date of Issue t 02 Mar 2023

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

= received. Qur decision rule is to contact the customer if the item pass and fail calibration when the resulis

= include the uncertainties and the customer must determine if the results meels their neads.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

&) reproduced except in full without written approval of SP Metrology System (Thailand).

FBLEINE

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number

Calibration Report

: SPR23020564-2

Reference Standards

afae

e ey

Ha Lo CALMIRATION AND
AIT - poga

Page :2 of 3

Equipment Name

Model

Serial Mo.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the Intermnational System of Unit maintained at

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

ACCREDITED

DLATMECAAL EASLIECNT
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration e
Certificate No. : SPR23020564-2 Page: 3 of 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Readi E ]
Standard eading rror Uncertainty
Setting Fast Slow Fast Slow (%)
94 94.0 24.0 0.0 0.0 0.15
114 113.9 113.9 =0.1 -=0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 84.0 g4.0 0.0 0.0 0.15
114 1139 113.8 -0.1 =01 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0



Yy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Lo Certificate Number

Customer

Certificate of Calibration o
» SPR23020564-3 Page: 1 of 3

: Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Mame
Manufacturer
i1 Model

Serial Number

1D. Mumber

Environmental Conditions

Ambient Temperature
Relative Humidity

= Location of Calibration

~1 Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar

45

PN2451

MAA

s3*ot 3¢ Received Date ! 28 Feb 2023
50% tT15% Calibration Date ¢ 01 Mar 2023
In-Lab Recommend Due Date : 01 Mar 2024
SP-CPE-04-01 Date of Issue : 02 Mar 2023

This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISQYIEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, Mational metralogy institute, Natural physical constants,

consensus standards. The result reporied herein apply only to the calibration of the item described above as

recelved.Our decision rule is to contact the customer if the item pass and fail calibration when the results

- include the uncertainties and the customer must determine if the results meets their needs.

n || INLEE" M

All calibrations are performed within manufaciure's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

"Z:_m_ Calibrated by : _ Approved by

Calibration Officer

Authaorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23020564-3 Page :2 of 3

Reference Standards
l Equipment Name Model Serial No. Cerificate Mo. | Due. Date
iEﬂund Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ~ ~ —=5—
Certificate Mo. : SPR23020564-3 Page :3of 3
Range : 94 to 114  dB Function: @1kHz
Select A _Unit: dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 a4 1 0.1 0.1 015
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB _
Standard UUC Reading Error Uncertainty
Setling Fast Slow Fast Slow (£)
94 94.1 g94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Siow (£)
94 941 94,1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

-~ End of Certificate -

SP-FM-04-15 REV.0
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SCARLET [ TECH

CERTIFICATE OF CALIBRATION

NO. 20221215040

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820371
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Calibrated by

I. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: ~ OK
2. Type & serial No. of Microphone: AWA14425-54875 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency /Hz A C 7
10 -71.0 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 6.1 -0.4 2000 0.1 0.0 0.0
315 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 -0.2 0.0 12500 -5.6 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.1
500 3.2 0.0 0.0 20000 -23.8 -25.9 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

8.1dB(A) 8.7.dB(C) 13.4dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz)
Cycle One cycle nominal value Positive half nominal value | Negative half | nominal value
LCpeak-LC(dB) 35 35 2.3 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature:  _20 °C
Relative humidity: _ 60 %
Static pressure: ~ 101.8 kPa
References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215041

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820372
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

Calibrated by:

I. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: ~ OK
2. Type & serial No. of Microphone: AWA14425-52842 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency /Hz A C 7
10 -71.1 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.4 2000 0.1 0.0 0.0
315 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.2 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.6 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.6 dB(A) 10.4 dB(C) 14.5 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.1 / -36.0 -7.0
10. Peak C sound level (500Hz)
Cycle One cycle nominal value Positive half nominal value | Negative half | nominal value
LCpeak-LC(dB) 34 35 2.3 2.4 2.3 24

11. Overload indication: _Pass

12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature:  _20 °C
Relative humidity: _ 60 %
Static pressure: ~ 101.8 kPa
References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Certificate of Calibration

Certificate Number . SPR22050453-1 Page: 1 of 3
Customer . Life and Enwvironment Co., Ltd
], ¢ Sol On-Nuch 64, Srin R M Sua

Bar !
Equipment Name ¢ Sound Level Metar
Manufacturer . ACO
Model i B236
Serial Number - v 222219
D, Number WA

Environmeantal Conditions

Ambient Temperature 230 T 3 Received Date D 31 May 2022
Relative Humidity B9 T 15 9 Calibration Date » 06 Jun 202;
Location of Calibration In-Lab Recommend Due Date Pl A
Calibration Procedure SP-CPE-04-01 Date of Issue 17 Jun 2027

Method of Calibration

1 | armipliz ¥ 3
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| 1 W onl it the 1ten L 1
r ] | th i I }
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juced ex t approval of A ] |

Calibrated by : _ Approved by




‘ '.":- g

Calibration Report

éy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Ll b i, L [ 5

Certificate Number : SPR22050453-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No, Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022 |

Traceability

This certification is traceable to the International System of Unit maintained at

TISTR - Thailand Instilute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. : SPR22050453-1 Page:2of 3
HRange : g4 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Erfor Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 Q.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard * UUC Reading eror Uncertainty
Setting Fast Slow Fast Slow (£)
94 a4.1 4.1 a1 0.1 015
114 114.1 1141 0.1 0.1 0.15
Selact z Unit : dB
Standard UUC Reading Errar Uncertainty
Setting Fast Slow Fast Slow (%)
a4 g94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration anly.

This Ceartificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the ccwer’aue factor k = 2.00, providing a level of confidence approximately 95%.,
— End of Certificate -

SP-FM-04-15 REV.0
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— Certificate of Calibration

Certificate Number SPR22050453-2 Page

Customer ' Life and Environment Co,, Ltd

Banokok 1025

Equipment Name . Sound Level Meler

Manufacturer : ACO

Model

Serial Mumber 222220

ID. Number MN/A

Environmental Conditions

Ambient Temperature ;o 23 C T C Received Date D 31 May 2022
Relative Humidity : B0% T 459 Calibration Date ¢ 06 Jun 202
Location of Calibration i In-Lat Recommend Due Date MNIA

Calibration Procedure SP-CPE-04-01 Date of Issue

Method of Calibration

cartifies that the above instrument was calibrated in compliance with |
| I B | 15
Fy 1
! Ju
" thi i | Ith
| i[5} |
a ur I I
Al bra | arform i i i [
r | tt val of 5P Thaila

Callbrated by : - Approved by




Cerificate Number : SPR22050453-2 Page :2 of 3
Reference Standards
Equipment Name Model Serial Mo. Certificate No. | Due. Date
Sound Leval Calibrator SC-042 BO14058 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

This certification is traceable to the International System af Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration
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Certificate No. : SPR22050453-2 Page: 3 of 3
Range : 94 to 114 Function : @ 1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 G.15
Select C Unit : dB
Standard VUG Reading i Unceartainty
Setting Fast Slow Fasl Slow (%)
= 94 94.1 94.1 0.1 0.1 0.15
: 114 1141 1141 01 0.1 0.15
Select Z Unit : dB
g Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not cartified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurament is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximataly 95%.
- End of Certificate -

SP-FM-04-15 REV.D
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Certificate of Calibration

Certificate Number SPR22050453-3 Page: 1 of 3

Customer

90, 92, 94 Soi On-Much 64, Srinakarin Rd., On-Nuch, Suanluang,

Equipment Name . Sound Level Meter
Manufacturer : ACO

Model

Serial Mumber

|D. Number M A

Environmental Conditions

Ambient Temperature 23=*CT 3*C Received Date 31 May 2022
Relative Humidity : B0% T 15 % Calibration Date 06 Jun 2022
Location of Calibration In-Lat Recommend Due Date M/

Calibration Procedure SP-CPE-04-01 Date of Issue Q7 Jun 2022

Method of Calibration

tr
I (g]®]:
r | e | 1 i I
incluge I 1
A Bra ma 1 1
Calibrated by _ Approved by
Calibration Officer
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Certificate Number : SPR22050453-3 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| Sound Level Calibrator SC-942 BO14059 EEL.BP, 34/1264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. : SPRZ22050453-3 Page:3of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard JUL Heading Efg: Uncertainty
Setting Fast Slow Fast Slow (%)
g4 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Selecl C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
a4 Q4.1 941 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard JUC Reeding Ereor Unceartainty
Setting Fast Slow Fast Slow =
84 a4.1 Q4.1 0.1 o 0.15
114 114.0 114.0 .0 0.0 0.15

Note:
The result of callbration was found accurate as show on date and place of calibration anly.
This Certificate is not certified for any commercial transaction,

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2,00, providing a level ol confidence approximately 95%.

- End of Certificate

SP-FM-04-15 REV.O
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Certificate of Calibration

Certificate Number SPR22050453-4 Page : 1 of 3
Customer : Life and Environment Co., Ltd
i Sai Nuch Srinakarin Rd \ 1, S

= 1k
Equipment Name © Sound Level Meter
Manufacturer ALK
Model G236
Serial Number 2ADIID
ID. Number MNIA

Environmental Conditions

Ambiant Temperature ;AT 3¢ Received Date 31 May 2022
Relative Humidity 50 % = 15 % Calibration Date v 0B Jun 2022
Location of Calibration In-Lab Recommend Due Date A
Calibration Procedure SP-CPE-04-01 Date of Issue 07 Jun 202:
Method of Calibration
i nla i1
l- i ith rafarar o .l | F
¥ ) =] i
f | ik I e a
| 1 r r { | I |
| ¢ TVEr Im | {
All calibrations are perf inf specinca f i nat be
P Met f -

Calibration Officer




é‘y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPRZ2050453-4 Page:2 of 3

Reference Standards

| Equipment Name Model Sarial No. Certificate No. | Due. Date
I Sound Level Calibrator SC-042 BO14059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thalland Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

L e
i‘ E'&::E ﬁ{-'-.!:_-

[ p————
T —, ACCMEDITED
A
& o N LTS
T b bt T I

e . Tt L
&CT - FOAD

Certificate No. : SPR22050453-4 Page:3of 3
Range : 94 114 Function : @1kHz
Select A Unit : dB
Standard e — Uncertainty
Setting Fast Slow Fast Slow (%)
94 93.9 83.9 -0.1 0.1 0.15
114 113.9 113.9 ~0.1 -0.1 0:15
Selact C Unit : dB
Stahiar *UUC Reading Errar Uncerainty
Sefting Fast Slow Fast Slow ()
g4 53.9 93.9 -0.1 -0.1 0.15
114 113.9 113.9 =0.1 -0.1 0.15
Salect Z Unit: dB
Standard e QL Uncertainty
Selling Fast Slow Fast Slow (%)
04 g93.9 a3.9 -0.1 ~0.1 0.15
114 113.9 113.8 -0.1 =0.1 0.15
MNote:

The result of callbration was found accurate as show on date and place of calibration only.

This Certificate is not cerified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level ol confidence approximately 95%,

- End of Certilicate -

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

. SPR22050032-5

. Life and Environment Co., Lid.

i h e g
Ao

?§§<<¢

£

Page :

-\'I.“|“.| i,

nfan

A et b b B
..-""'/..:..""-..‘\_:: ACCREDITED
g — S ——
Wdl 1 CALSRATION dsed)
ih DSATMEANAL MEATLRCWDNT

25T~ 3080

1of 3

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name

Moise Dose Meter

Manufacturer SOUNDTEK

Model ST-130

Serial Number 170800272

ID. Number NT-01

Environmental Conditions

Ambient Temperature s Rl Received Date 04 May 2022
Relative Humidity 50% T 15 % Calibration Date 06 May 2022
Location of Calibration In-Lab Recommend Due Date N/A
Calibration Procedure SP-CPE-04-01 Date of Issue 07 May 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The resull reporled hersin apply only to the calibration of the itern described above as
recelved.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officar

Approved by

Autherized Signatory

SP-FM-04-15 rev.0
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Calibration Report o
Certificate Number : SPR22050032-5 Page : 2 of 3
5 Reference Standards
s Equipment Name Maodel Serial No. Certificate No. | Due. Date
5 Sound Level Calibrator 5C-942 BO14059 EEL.BF. 34/1264 | 22 Dec 2022
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thalland Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration o
Certificate No. :  SPR22050032-5 Page:30f 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 1141 1141 0.1 0.1 0.15
Select C© Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Sglect 2 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 g94.0 g4.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.O



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration
Certificate Number : SPR22050032-6 Page: 1 of 3

Customer : Life and Environment Co., Lid.

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name

¢ MNoise Dose Meter

Manufacturer SOUNDTEK

Model 8T-130

Serial Number 170800296

ID. Number NT-02

Environmental Conditions

Ambient Temperature 23°G:T 3% Received Date 04 May 2022
Relative Humidity 50% * 15 % Calibration Date 06 May 2022
Location of Calibration In-Lab Recommend Due Date MN/A
Calibration Procedure SP-CPE-04-01 Date of Issue 07 May 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISONEC 170252017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fall calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report
Certificate Number : SPR22050032-6 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibratar SC-942 BO14059 EEL.BP. 341264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Techneological Research

SP-FM-04-15 rev.0
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Result of Calibration -
Certificate No. : SPR22050032-6 Page:3of3
Range : 94 to i14 dB Function: @1kHz
Select A Unit : dB _
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
94 Q4.0 4.0 0.0 0.0 0.15
114 113.8 113.9 0.1 =01 0.15
Select ©C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select i Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
a4 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Mote:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate Is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Mumber

Customer

+ SPR22050032-9

: Life and Enviranment Co., Ltd.

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

SN
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Page: 1 of 3

80, 92, 94 Sol On-Much 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

1D. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Moise Dose Meter

SOUNDTEK
ST-130
190500072

NT-05

Al B ol
50% T15%

In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

04 May 2022
08 May 2022

MNIA

07 May 2022

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure, Standards used to perform

this calibration are cerified by to MIST or equivalent, National metrology Institute, Matural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration cerificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number © SPR22050032-8 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Lavel Calibrator SC-842 8014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration o
Certificate No. : SPR22050032-9 Page : 3 0of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 a4.0 0.0 0.0 0.15
114 113.9 113.8 =01 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 g4.0 94.0 .0 0.0 .15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded unceriainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

= End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

gt Certificate Number : SPR22050032-8 Page : 1 of 3

Customer . Life and Environment Co., Lid.

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name ¢ Noise Dose Meter
Manufacturer ¢ SOUNDTEK
Model + 8T-130

Serial Number ¢ 190500073

ID. Number t ONT-04

Environmental Conditions

Ambient Temperature B30T 3% Received Date T 04 May 2022
Relative Humidity : 50% T15% Calibration Date : 06 May 2022
Location of Calibration . In-Lab Recommend Due Date TONIA

Calibration Procedure : SP-CPE-04-01 Date of Issue : 07 May 2022

Method of Calibration

This certifies thal the above instrument was calibrated in compliance with the calibration system

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrelogy institute, Natural physical constants,
consensus siandards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule |s to contact the customer if the item pass and fail calibration when the resulis
inciude the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration cerificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

i Calibrated by : _ Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

. SPR22050032-8

Reference Standards
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Page :2? of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

SC-942

BO14059

EEL.BP. 34/1264

22 Dec 2022

Traceability

This certification is traceable to the Intemational System of Unit maintained at :

TISTR. - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration S

Certificate No. : SPR22050032-8 Page:3of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 =0.1 -0.1 0.15
114 114.1 114.1 01 0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 g94.0 0.0 0.0 0.15
114 1141 114.1 0.1 0.1 0.15
Select £ Unit : dB _
Standard UUC Reading Error Uncertainty
Setling Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.1 114.1 0.1 0.1 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 REV.0



MEC-TISI-TIS 17025
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0217 MTC No. EEL. BP. 10/0165

CALIBRATION CERTIFICATE

Submitted by : Life and Environment Co.,Ltd.
Address : 90,92,94 Soi On-Nuch 64, Srinakarin Rd, On-Nuch, Suanluag, Bangkok, 10250.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description + Acoustic Calibrator Temperature +(23+3)°C
Manufacturer : Quest Technologies Relative Humidity : (50 + 15) %

Model 1 QC-20 Ambient Pressure (101,325 £ 1.500) kPa
Serial No. :QOF110014

Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 5/N 1537484,

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

4. Digital Multimeter Agilent 34401 A S/N MY 44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Hicmphunc Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of instrument was
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 Intemational 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 ¢ 6Jan. 2022
Date of Calibration + 19 Jan, 2022 1/3 d/

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

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 M 3 Tambon Khlone Ha, Amphoe Khlone Luane,  5oi 1C, Bangpoo Industrial Estate, Sukbumit Road, 154 Phahomyothin Road, Chatuchak, Banghkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland — Thadland
Ted, (66) 0 2577 9000 Tel (A6) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Face (66) 0 2577 2009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mall - rumpaigtistr.orth Webshterwwew tistrorth  E-mail : micgtistr.orth E-mall ; sumalesgtistr.orth



NSC-TERI-TIS 17028
A-TISTR CALTBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0217 MTC No. EEL. BP. 10/0165
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%.

Nominal Output of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Qutput in dB re 204Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure Dcviatcd.va]ue Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC6&0942:2003 Class |
1/2 inch Broel&Kjaer 4180 94.04 0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz}) (Hz) {Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.4 0.6 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjacr 4180 2.75 +0.70 +3.0%

Note : 1. No adjustment.
2, The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 19 Jan. 2022 2/3 \V

Thee results relate only to the items tested/calibrated or value assigned
Advertising the Report/Centificate and publicity of the results except in full are prohibited unless written parmission is obtalned from the govemnar of TISTR

FLBLMTC.00Z Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha, Amphoe Fhlong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhunvwit Road, 196 Phahonyathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Senutprakan 10280, Thadand  Thailand

Tel. (66) O 2577 5000 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 9145 Fax. (66) 0 2579 8592

E-mail : rumpaigtistr.orth Websitessawtistr.orth E-mall : micgtistr.orth E-mail : surmaleegtistr.orth




NSC-TISI-TIS 17024

11-TISTR CALTBEATION (937

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-65/0217 MTC No. EEL. BP.

Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz

Request No. 10/0165

Acoustic Output in dB re 20Pa , 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.04 0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 990.3 -0.7 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.42 +0.50 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3, The microphone volume correction was not included. 2

Calibrated by : Approved by :

 Acting Directon
Electrical and Electronic Standards Laboratory

Date of Calibration 19 Jan. 2022 Industrial Metrology and Testing Service Cenire
Date of Issue 20 Jan. 2022 Ref : 2011265010600040001
End of Certificate 3/3
The results relate only 1o the items tested/calibrated or value assiened
Achvertising thae Report/Cartificate and publicity of the results except in full ane prohibited unless written parmission s obiained from the povemor of TISTH

FM.BLLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tamben Khlong Ha, Armphoe Fhlong Luang Sob 1C, Banepoo ndustrial Estate, Sukhurmit Foad 196 Phahoryothin Road, Chatuchak, Banghok 10900,
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thailand — Thailand

Ted, (66) 0 2577 2000 Tasl

Faw. (6&) 0 2577 9009

(66) 0 2323 167280 ext. 115, 116
Fax. (66) 0 2323 2165

E-mail

Tel. (66) 0 257% 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2579 8592

E-mail : rumpaigtistr.orth Websiteweaw tistronth mitcgtistr.ontn E-mail : sumaleeg@tistr.osth



I-TISTRA MSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221 MTC No. EEL. BP. 158/0166

CALIBRATION CERTIFICATE

Submitted by : Life and Environment Co.,Ltd.
Address : 90,9294 Soi On-MNuch 64, Srinakarin Rd., On-Nuch, Suanluang, Bangkok, 10250,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Quest Technologies Relative Humidity :(50+ 15) %

Model : QC-20 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. :QOF110014

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

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

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

4, Digital Multimeter Agilent 34401 A S/N MY 44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
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 ¢ 16 Jan. 2023

Date of Calibration : 23 Jan. 2023 1/3 W,

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

FM.BLMTC.002 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phahonyothin Aoad, Chatuchak, Bangkok 10900,
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland
Tel. (66) 0 2577 9000 Tel. (66) O 2323 1672-80 ext. 115, 116 Tel. (68) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax (66) 0 2323 9165 Fax. (66) 0 2579 8502

E-mail : rumpaigitistr.orth Websiteswwwtistrorth  E-mall : mitcgitistr.or.th E-mail : sumalesg@tistr.onth
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NSC-TISI-TIS 17025
CALIBRATION 0037

Q7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221 MTC No. EEL. BP. 158/0166
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%.

Nominal Qutput of Unit Under Test =94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20puPa , 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) TECH0942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.95 -0.05 +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 Bruel&Kjaer 4180 999.4 -0.6 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 2.65 +0.70 +3.0%

Note : 1. No adjustiment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included,

Date of Calibration : 23 Jan. 2023 2/ V

The results relate only to the items tested/calibrated or value assigned
Actvertising the ReportCertificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR,

FAWLBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khang Ha, Amphoe Khlong Luane, 5ol 1C, Bangpoo Industrial Estate, Sukhurmwvit Road, 196 Phahomypothin Aoad, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thadland

Tel. (64) 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 9145 Fax. (66) 0 2579 8592

E-mail ; rumpaigtistr.or.th Website:wwwetistrorth  E-mail : mitcgtistr.or.th E-mall : sumalee@tistr.orth




A3TISTR NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0221 MTC No. EEL. BP. 158/0166
Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPPa, 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 |
1/2 inch Bruel&Kjaer 4180 113.95 -0.05 +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 Bruel&Kjaer 4180 999.4 -0.6 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.40 +0.50 +3.0%

MNote : 1. No adjustment.
2. The calibrator pressure correction was not included,
3. The microphone volume correction was not included.

Calibrated by : Approved by :

m o 5
\ ADFEETH
Elecirical and Electronic Standards Laboratory

Date of Calibration : 23 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue ; 24 Jan, 2023 Ref : 201126601 1600170001
End of Certificate 3/3

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 weitten permission is obtained from the governor of TISTR,

FRMLBLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambeon Khlong Ha. Amphoe Khlong Luang  Sal 1C, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel, (64) 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 2009 Fax. (56) D 2323 9165 Fax. (66) 0 2579 B592

E-mall : rumpaigtistr.orth Websitewwaw tistrorth  E-mail : micgtistr.orth E-mail : sumaleegtistr.octh




B WSt v lweudda Siia
; BARA SCIENTIFIC CO., LTD.

PREVENTIVE MAINTENANCE/
CALIBRATION

GC SYSTEM
GC-14B/C-R5A

ID HO.

REPORT HMNO. 1 C=-A3-TK-6511-0370
DATE OF REPORT :15 Hovember 2022
COMPLETION DATE :15 Wovember 2022
NEXT DUE DATE +0n November 2023

GAS CHROMATOGRAPHY

SERIAL NUMBER C10733000756SA
CUSTOMER ILIFE AND ENVIROMMENT CO., LTD.
90,92,94 SOI ON-NUCH 64,

ADDRESS
SRINAKARIN ROAD, ON-NUCH
SUANLUANG, BANGKOK 10250.
ATTENTION KHUN TUNYALUCK KREEPANICH
PHONE 02-320-0277-8 EXT.304,308
FAX 023200293
DONE BY Mr.Thanawat Pumpaka

SERVICE REPORT No. TK-6511-0370

SIGHMED FOR AMND ON BEHALF OF

BARR SCIENTIFIC CO. LTD.

ouiElisud 3 fwen 2553 FM=-58-15 Rev. 00
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f J BARA SCIENTIFIC CO,, LTD.

CERTIFICATE

THIS CERTIFIES THE PERFORMANCE OF SHIMADZU GAS CHROMATOGRAPHY AT

LIFE AND ENVIROMENT CO., LTD.ADDRESS : 980,92,94 SOI ON-NUCH 64,
SRINAKARIN ROAD, SURNLUANG, BANGHOK 10250.

SYSTEM CONFIGURATION : GC-14B, C-RSA

DETECTOR TYPE : FLAME IONIZATION DETECTOR (FID)

METHOD : SENSITIVITY TEST OF FID BY SHIMADZIU CORPORATION, JAPAN.

CHEMICAL : N-HEXADECANE(Ci¢) 100ng/ul (HEPTANE SOVENT)

SPECIFICATION OF FID :5(C/g)OF Cl6 IS MORE THAN 0.01(c/qg)

RESULT : SENSITIVITY OF FID CH1 = 0,0103 c/g

REPRODUCIBILITY : Area Value CH1 CV < 10.00 % = 0.660 &
Retention Time CH1 CV < 2.00 % = 0.298 &

ISSUED ON : 15 November 2022

ISSUED AT : SERVICE SECTION, BARASCIENTIFIC CO.,LTD.

APPROVED BY

SERVICE ENGIHEER



Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huayk : g, HL....,)' . a, Bangk "10310 SA?TO? I bg
Tel: +66 2643 8361-6 , e-mail: service thailand@sartorius.com

NSC-TISI-TIS 17025
CALIBRATION No.0426

of Calibration
Model Number: MSE125P-100-DU Certificate No. : 22BC|0254 o
Description : Semi-micro Balance Issued Date:  Monday, September 19, 2022
Serial Number: 28606077 Reference No.: 193856
Manufacturer : Sartorius Page No. : 10f3

Customer Name : Life and Environment Co.,Ltd.
90,92,94 Soi On-Nuch 64, Srinakarin Rd., Suanluang Suanluang Bangkok 10250 Thailand.

Calibrated Place : Lab Room

Calibrated By : Mr. Chonchai Inthana Calibration

Calibration Date : Friday, September 16, 2022 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:
Capacity:  60/120 g Readability : 0.01/0.1 mg Temperature : 24.7°C + 5.0°C
_ Humidity : 44.0% RH + 10.0%RH
Reasons for calibration Pressure t -
] New Installation  [_] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications,

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 |Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT C02212565 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD SPC-RT C19220444 5-Sep-2023

. This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except wit
the prior written approval of the Verification Operation Division
Sartorius (Thailand) Co., Ltd.

TE>—-H0

SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com

Model Number :

MSE125P-100-DU

Description : Semi-micro Balance
Serial Number: 28606077
Manufacturer : Sartorius

Calibration Results : Without Adjustment

SARTORILS

of Calibration

Certificate No. : 22BCI0254

Issued Date:  Monday, September 19, 2022
Reference No. : 193856

Page No. ; 20f3

Repeatability

The reproducibility is the ability of a weighing instrument to display nearly identical readouts

under constant test conditions when the same load within a

express reproducibility quantitatively,

ement series is pli

repeatedly on the weighing pan in the same manner. The standard deviation is used to

Eccentricity (Off-center loading error)

The off-center loading eror is yielded by the difference between the
readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
middie of the weighing pan and between each of four additional
measurement points ( positions defined according to OIML R78).

Nominal Value : (Low Load) 5.00001 50.00002 Nominal value : 50 g
5 g 5.00001 50.00002 Tolerance 0.00015 g
Tolerance 5.00001 50.00002
0.000015 g 5.00001 50.00002 Difference
5.00002 50.00002 1 _
Nominal Value : (High Load) 5.00001 50.00001 2 | -0.00003
50 g 5.00002 50.00001 3 0.00000
Tolerance 5.00002 50.00001 7 3 4 0.00000
0.000015 g 5.00001 50.00002 5 | -0.00003
5.00001 50.00002 7 7 6 -
Standard Deviation 0.000005 0.000005
Linearity
The linearity, also called linearity error. Describes the devialion of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.00004 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) () (9) (@) (9)
0.01 0.01000 0.01000 0.00000 0.000013
0.1 0.10000 0.10000 0.00000 0.000014
1 1.00000 1.00000 0.00000 0.000017
2 2.00002 2.00002 0.00000 0.000019
5 5.00002 5.00002 0.00000 0.000023
10 10.00002 10.00003 0.00001 0.000029
20 20.00000 20.00001 0.00001 0.000047
30 30.00002 30.00003 0.00001 0.000089
40 40.00003 40.00004 0.00001 0.000089
50 50.00002 50.00002 0.00000 0.000089

SOP FM 33 03 February 2022




Sartorius (Thailand)

Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 B361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com

SARTORILS

of Calibration
Model Number: ~ MSE125P-100-DU Certificate No. : 22BCI0254
Description : Semi-micro Balance Issued Date:  Monday, September 19, 2022
Serial Number: 28606077 Reference No, : 193856
Manufacturer : Sartorius Page No. : 30f3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatediy on the weighing pan in the same manner. The standard deviation is used fo middie of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R78).
Nominal Value : (Low Load) 100.0000 Nominal value : 50 g
g 100.0000  plerance 0.00015 g
Tolerance 100.0000
0.00006 g 100.0000 Difference
100.0000 1 -
Nominal Value : (High Load) 100.0000 2 -
100 g 100.0000 3 ==
Tolerance 100.0000 i 4 -
0.00006 g 100.0000 5 "
100.0000 3 6 =
Standard Deviation 0.00000
Linearity
The linearity, also called li 'y error. Describes the deviation of the ch tic curve of a weighing instrument from the linear slope.
Tolerance  0.00015 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (9) () (9) (9)
65 65.0001 65.0001 0.0000 0.00014
70 70.0000 70.0001 0.0001 0.00013
75 75.0000 75.0001 0.0001 0.00015
80 80.0000 80.0001 0.0001 0.00015
85 85.0001 85.0001 0.0000 0.00017
S0 90.0001 90.0001 0.0000 0.00017
95 95.0001 95.0001 0.0000 0.00019
100 100.0000 100.0000 0.0000 0.00026
L 110 110.0000 110.0000 0.0000 0.00026
| 120 120.0000 120.0000 0.0000 0.00026

End of Report.

SOP FM 33 03 February 2022
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llacwrA Certificate of Calibration

o NEC-TISE-TIS 1025
Calibrst g Bn)

Equipment: SPECTROPHOTOMETER Certificate No.: CO06220637
Model: CE 1011 Issued Date: 14 December 2022
Serial No. (or ID.): 920-252 Job No.: KSPR2215667
Manufacturer: CECIL Page: 1 of 2
Condition; In Condition

Customer: LIFE & ENVIRONMENT CO., LTD.

80, 92, 84 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand.
Environment Condition: Temperatura 248 °C % 0.4 C
Humidity 53.5 %RH + 2.3 %RH
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand.

Calibration By: Mr.Siwapan Srijan

Calibration Date: 14 December 2022

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starma Scientific Limited.
The standard for Wavelength Certificate MNo. 83907 and 93914
The standard for Photometric Certificate No. 84010

Person in charge Authorized signatory

This cartificate is Issued the unils of measurement according to the IMemational System of Units (51). It provides tracesbilily of measwement (o intemnational or
nalional standard or ather recognized national standard laboralories,

The measutement uncerainty stated |s the expanded uncertainty which is obtained from the standard uncenainly muliplied by the coverage factor (x=2) 1o
provide & level of confidance of approsdmalely 85%. 1L ks determingd in accordance with the Guids to Expression of Uncertainty in Measurement (GLM],

Thess resulls may be affectod by doviations from specified conditions, The resulls refale only to the ilams lested, calfbwaled or sampled. The repon shall nol be
reproduced excepl In full without approval of DKSH Technology Limited,

uhifn Muomomes innTuTel d9fa

DKSH Techralogy Limiled

2533 puugyei™ wuruen et Tugs Ay 10260

2823 Sulhurmvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: #66 2613 TOO0  Emall: info.cafibrationidksh.com  Websio. wew dksh.comisclentific-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C0B-15: 12 Sep 2022



&z DKSH

Certificate No.: CO6220637 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 8 nm
Standard Wavelength Unit Under Calibration Correclion Uncartalnty
418.40 421.2 -2.80 0.13
447.20 450.5 -3.30 0.13
459,30 459.8 -0.50 0,13
537.00 539.5 -2.50 0.13
638.00 641.3 -3.30 0.13
585,56 589.5 -3.94 0.13
Photometric Accuracy (Absorbanca)
Wavealangth Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5816 0.580 0.0016 0.0045
420 nm
0.7130 0.715 -0.0020 0.0045
1.0151 1.018 -0.0029 0.0045
0.0000 0.000 0.0000 0.0045
0.5649 0.560 0.0049 0.0045
440 nm
0.7012 0.697 0.0042 0.,0045
0.9982 0.952 0.0062 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.523 0.0019 0.0045
465 nm
0.6621 0.660 0.0021 0.0045
0.9420 0.939 0.0030 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.519 0.0024 0.0045
546.1 nm
0.6982 0.697 0.0012 0.0045
0.9947 0,992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.551 0.0039 0.0045
590 nm
0.7736 0.765 0.0086 0.0045
1.1041 1.080 0.0141 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.559 0.0031 0.0045
635 nm
0.7630 0.757 0.0060 0.0045
e e 1.0890 1.080 0.0090 0.0045
DKSH Technalogy Limited
2533 Ay W HUHTIN vean s T TR 10260 Thﬂ Eﬂd 'Df Cﬂrtlﬁmtﬂ

2533 Sulkhumyvit Road, Bangchak, Phrakhanong, Banghok 10260
Phonn: #66 2639 7000  Emall; info.calibrationi@dksh.com  Webaibe: www.dksh comscioniific-talland

Delivering Growth - in Asia and Beyond.

CAL-FM-COE-15: 12 Sep 2022
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SITHIPDRN

Envircnmental | Hygiens Depanmon] (ENV)

Wak 508 @ wwew, siisiphorn.com 8 E-mail; service 2 emiaithipherm com

HEATER SYSTEM CALIBRATION

Samplig System Equipment Information

Calibration Conditions

Console Modal Number

MC 572 Date [Time 28-Nov-22 | 9:30 AM
Console Serial Number 605186 Calibration Reference No. ZAPEGGI010
DGM Model Number SK25EX Barometric Pressure 760 mm Hg
DGM Serial Number 0005288
Probe Heater Standard Method 5 Assemblies
Heated Fliter Box Model SB-2M
Results
Reference | Thermocouble Temperatrue
System Heat Control Acceptance thermometer | potentiometer difference
temperatrue | temperatrue
°C °C °c °c
Probe Heater 120°C+14°C 120 124 -1.02
System for Probe 6 Ft.
Heated Filter Box 120 °C+14 °C 120 125 -1.27

Mote: Check Acceptance Limits, capable of maintaining 120 °C +14 °C at 20-Ipm flow rate

Signature

Service Engineer




SITHIPDRN

Environmental | Hyglene Degariment (ENV)

Web sile : www.slibipharm.com § E-mallk: uwitliinvgsllhlpimrn.:um

THERMOCOUPLES SYSTEM CALIBRATION

Sam plig System Equipment Information

Calibration Conditions

Console Model Numbar MC-572 Date [Time 28-Now-22 9:30 AM
Console Serial Number 605186 Calibration Reference No. 2ZAPEGBOO1D
DGM Model Number SK25EX Barometric Pressure 760 mm Hag
DGM Serial Number 0005288 Reference Thermometer FLUKE 714
Meter Box Model Number JENCO TE5-KF Serial Number 9038005
Meter Box Serial Number JC 10225
Results
Console Thermocouple Simulator
Meter Box Channal Temperature Reading (°C )
Channal and test point =151 38.0 | 93.0 | 149.0] 260.0] 371.0] 482.0] 593.0] 816.0] 1038.0
Stack -16 25 38 94 151 | 261 | 373 | 485 | 596 | 820 | 1045
Probe -16 25 38 94 151
Filter -16 25 38 a4 151
Aux -16 25 38 94 151
Exit -16 25 38
Tolerance Range
Stack + 1.50% Absolute Aux +3.0"C
Probe +30°C Exit +2.0"C
Filter +30°

Temperature difference < 1.5%

Signature

ervice Enaineer




SITHIPORN

Emvironmenial [ Hyglena Departmal

i (ENV)

Web glle | www alhighorn.cam 8 E-mal gervical-arwiffaithiphorn.coem

NOZZLE CALIBRATION

Samplig System
Equipment Informa

Calibration Conditions

Console Model Number MC 572 [Date [Time 28-Nov-22 2:30 AM
Console Serial Number 605186 |Calibration Reference No. 2ZAPEGG0010
DGM Model Number SK25EX |Barometric Pressure 760 mm Hg
DGM Serial Number 0005288 |Calibration Vernier ,0-150mm |0.01 mm increments
Method Reference LS. EPA Method
Calibration Data Results
Nozzle 1D Nozzie Diameter Different (D, +D.+D,)13
Sizes D, D, D, AD Davg
mm mim mm mm mm mm

4 3.2 3.18 3.23 3.20 0.025 3.203

6 4.8 4.46 4.45 4.49 0.021 4 467

8 6.4 6.26 6.23 6.28 0.025 6.257

10 8.0 7.75 7.71 7.78 0.035 7.747

12 9.5 0.42 9.46 9.43 0.021 9.437

14 11.1 10.94 10.89 10.95 0.032 10.927

16 12.7 12.61 12.74 12.79 0.093 12.713

D1, D2, D3 = There difference nozzle diamiters atl 60 degrees to each other,

each measured to the nearest 0,025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
Davg = (Dy+D;+Dy)/ 3
D, D,
D,
Signature

Service Engineer




SITHIPORN, Sampling Probe and Pitot validation

associates
Samplig System Equipment Information
Probe Sheat Apex1in. 31
Probe Mumber n'a
Pitot tube Number BATTE
Pitot tube Type S Type 378 Inc.
Validation method Standard Proba validation. with

pitot tubs (S)
Sampling Probe
=

} b :'th:lﬁmmlm}_...._#,_w

Calibration Conditions and Equipment

Referance No.

Digltal Calipers  Mitutoyo 11400118

Digltal Inclinomater Lasaeriner ADJ21L0270

Temperatule 25.0 °c
Reative Humnidity 60.0 % RH
‘Validation Date

Validation with Tune up

: Measure and Alinmeant with 172" Sampling Nozzle{ 12.7T mm }

Measured Standard Range
L1 = 1946 mm. { 19.05 mm. or 34 in. )
L2 = 50.23 mm. { 50.8 mem. or 2.0 in. )
DT = 9.57 mm. { 9.525 mm., 38 in. }
A= 2232 mm {21DTsA £3DT)
A2DT = 1.166 mm. (1.05PAI/DTSA 51.5)

_..-wf-'.‘:';a
=
— x

Pitot Tube Validations and Engles measurement Result
: Measure Resull after Maintanance and Adjustable

o2=

2=

Engles measuremeant

0.05¢

Z Z = 325 ¢°
=

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cpis)

Solong as standard range.

Signatwre

Service Engineer

PB Size Standard Range
145° £10°
1.75° 5 5°
PA Size
0.80 ° =107
245° £5°
Calculated Result Standard Range

0.018 mm W < 0.794 mm ( 1/32in. )

1,267 mm Z <3175 mm{ 1/8in. )
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SITHIPORN/

- = = * -
a550Ciates

TEMPERATURE SYSTEM CALIBRATION

|Enviranmental f Hygione Dopartmant (ENV)
Web site : www.sithiphorn.com # E-mall: service2-env@sithiphom.com

Samplig System Equipment Information
Consocle Model No. MC 572
Console Serial No. 605186
Meter Box Model No. JENCO TE5-KF
Meter Box Serial No. JC 13490

Control Temp.Model No. WATLOW_EZ-ZONE
Control Temp.Model No. PM3IC1CC

Calibration Conditions

Date | Time

28/11/2022 | 13:00:00 AM

Calibration Reference No.

EQE0000

Barometric Pressure

755 |mm Hg

Reference Thermometer

MASTECH MS7220

Serial Number

12010008857

Results

Console Thermocouple Simulator

Channal and test point

Meter Box Channal Temperature Reading_ ({°C)

-18.0| 0.0 | 10.0 | 20.0 | 50.0 | 100.0 | 150.0 | 200.0 | 250.0 | 350.0 | 450.0 | 550.0
Aux -16 0 10 20 50 101 152 | 201 250 351 452 553
Stack -16 0 1 20 50 101 152 | 201 250 351 452 553
Filter -16 0 10 20 50 101 182 | 201 250
Exit -16 1] 10 20 S0 101 152 | 201 250
Meter
Temperature Controller Thermocouple Simulator (°C )
Probe Temperature =16 0 10 20 50 101 152 | 20 250 351 452 553
Tolarance Range
Stack + 1.50% Absolute Meter +3.0°C
Probe +30°C Exit +2.0°C
Filter £3.0°C
Signatura

Service Enginner



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certificate No. : 23P40
Page: 1of 2

Equipment : Digital Manometear
Manufacturar: Dwyer This cerificate may nol be reproduced other than in full,
excapl with the prior written approval of the head of
Model : 477 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 477-5-FM
1D Ma.: SP-362

Condition As-Received; Used ltem

Received Date: 08 January 2023
Calibration Date: 10 January 2023
Reference: 2301-0202WN Submitted by: LIFE & ENVIRONMENT CO., LTD.

Ambient Temperature: ( 23 £ 2) °C
80, 92, 94 Sol On-Nuch 64, Srinakarin Road,

On-Much, Suanluang, Bangkok 10250

Relative Humidity: {50 £15) %

Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according 1o in-house calibration procedure CP-P04, using " DKD-R 6-1 | Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines,

Condition of this result of calibration

1.Reference standards Instuments

Instrumént Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1184 MP-0137-22 24 Aug 2023

2 This Instrument was installed in horizontal orientation and center of connector was used as the reference level,
3.This result of calibration was made on requested al the point specified by customer.
4. Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This Instrumant was used clean air as pressure media,
6. This instrument was callbrated by applied pressure to high-port (+) side and low-port (-] side open to atmospheric pressure.
7.The certificate is valid only to thiz item calibrated on date and place of calibration.
8.This Certification is traceable to lhe International System of Unit maintained at:-
-Mational Institute of Metrology Thaitand (NIMT)

Issue Date : 11 January 202 [ ]Phalinee Prabpaipal

[ ]1Sura Suwannasr
LT Attapol Panurach

B 0305319



Cert.MNo.: 23P40

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 mmHg to 1034 mmHg
Function:- Pressure Measurement Resolution ; 1 mmHg
Increasing Pressura
Applied Pressure (mmHg) 0.0 £9.9 1946.9 209.89 395.8 499.8 590.7 699.7 799.6 B99.6 | 1033.5
UUC* Indication {(mmHg) 0 100 200 298 399 499 598 698 798 898 1032
Errar {(mmHg) 0.0 0.1 0.1 -0.8 -0.8 -0.8 1.7 1.7 -1.6 -1.6 -1.5
Dm:raasing Pressure
Applied Pressure (mmHg) | 1033.5 | B8998 799.6 B99.7 598.7 499.8 399.8 25999 188.9 89.9 0.0
UUGC* Indication {(mmHg) 1032 898 798 698 598 -459 359 298 200 100 0
Error (mmHg) 1.5 -1.6 -1.6 1.7 -1.7 -0.8 -0.8 0.9 0.1 0.1 0.0
The uncertainty of measurement was £ 1.1 mmHg
* UUC = Unit Under Calibration

The reported uncerainty of measurement was based on a standard uncerainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85 %.
-olo-
Atapol P.

a 1141997




ENT=ZCIH

Instrument description
Instrumeant model H
Instrument serial no.

1D no, or control no. §
Manufacturer

Probe description

Probe model :
Probe serial H
Customer name

Customer addrass

Total pages of certificate :
Receiving no. :

Receiving date. s
Parameter of calibration :

Condition of UUC. ¢
Ambient condition

Calibration place

Calibration procedure no. :

Calibration Certificate

Certificate No: G 660057
Date of issue : 01-Feb-23

Gas Analyzer
EC 9832 Series CO
13-1210

Ecotech

Life & Environment Co., Ltd. (Head Office)
90,52,94 Soi On-Nuch 64, Srinakarin Road, Suanluang, Bangkok 10250

2 Pages

L-230196 B
29-Jan-23 -
Gas Calibration (Carbon Monoxide 1003 ppm)

Used
All of the Measurment ware caried out the stabilized labotary

Termperatre 123 £5°C
Humidity : 55 £ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Tocngsonghong, Laksi, Bangkok 10210

WI-CL-19-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multinlied by coverage factor k=2, which for 8 normal distribution cormespands £ & coverage probabilily of approvdmately 259,

This certificate is apolied only to item wnder test Environmental condliion,

This Calibration Certificate may not be reporduced other than in flf except with the permission of the ssuing laboratory.
Calibration certifcates without signature and seal not valid,

This calibration certificate documants are tracebility to national standards, which realize rmeasuremeant oconding o ihe

International System of Units (51

Date of calibration

Fni-CL-09-C Rev.B

Entech Industrial Solution Co.Ltd.

30-Jan-23
Calibration Technician Technical Manager
Page 1of 2 Issued Date 26/02/16

177121 Soi Ngamwongwan 47 Yaek 48, Toongsonghone, Laksl Bangkok 10210 THAILAND Tel 0-2772-BBEBB CalorationBentach.coth

Tax D 0105536035521  www.entechcoth



ENTECIH Calibration Certificate

G e Certificate No.: G 660057

Standard References (Table 1)

Standard Certificate No. Vendor Due date

Carbon Manaxide { €O ) 1003 ppm 2583/22 Linde 09-Aug-24

Measured room conditions

Temperature : 223 °C Humidity : 58.5 %RH Pressure i 10127 mbar
Calibration conditions .
Gas Temperature : 23 °C  Fowrate : 1,500 mi/min Gas pressure 10204 mbar "

Calibration Results (without adjustment) (Table 2)

Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
CO {ppm} 1003 1218.61 215,61 12
Remark : 1 pmol/mol = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page2af 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd,
17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2772-8888 CalibrationBentech.co.th
Tax 1D 0105536035591  www.entech.coth




FOSC-TVR- TTS: §ITS
CALHIAATION SEP

ENTEECIH Calibration Certificate

Gl Certificate No: G 650087
Date of issue : 14-Feb-23

Instrument description @ Flue gas Analyzer

Instrument model :  Testo 300-M

Instrument serial no. : 00255285

1D no. or control no. !

Manufacturer 1 Testo SE & Co. KGaA

Probe description g

Probe model

Probe serial 2 =

Customer name 3 Life & Environment Co., Lid. {Head Office)

Customer address :  90,92,94 Soi On-Nuch 64, Srinakarin Road, Suanluang, Bangkok 10250

Total pages of certificate : 2 Pages

Receiving no. s L-230292

Recelving date. : 13-Feb-23

Parameter of calibration :  Gas Calibration{Oxygen 2.498,10,04,21.02 %vol, Carbon Monoxide B0.14,309.9,1003 ppm)

Condition of UUC. :  Used

Ambient condition : Al of the Measurment ware caried out the stabilized labotary
Temperature 1 23 25°0
Hurnbdity : 55 % 15 %RH

Calibration place ! 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsenghong, Laksi, Bangkok 10210
Calibration procedure no.:  WI-CL-28-C

The calibration cerfificate expanded uncertainty of measurement is stated as the standard uncertainly of measurent
Multiplied by coverage factor k=2, wiich for & normal distrbution corresponds (o @ coverage probabilly of approximately 95%.

This certificate fs anpiied only fo item under test Environmental condlition.

This Calibration Certificate may not be reparduced other than in full except with the permission of the issuing laboratory.
Calfbration certiffcates without signature and seal nat valid,

This calibration certificate documents are fracebility to national standards, which realize measurement accorging to the

Intemational Systern of Uinits (S
Date of calibration A 13-Feb-23

Calibration Technician Technical Manager
FM-CL-09-C Rev.B Page 1of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.




ENTEECIH Calibration Certificate

Certificate No.: G 660087 ™"

I:.'.‘_I\-'Lu"""'LI

Standard References (Table 1)

Standard Certificate Mo. Vendor Due date
Choygen ( 02 ) 2.498 % Val 421921 Linde 30-Sep-25
Oreygen ( O2 ) 10,04 % Vol CG-0153-21 Mimk 18-Nov-26
Cneygen (102 ) 21.02 % Vol CG-0041-22 Mimt 10-Feb-27
Carbon monaxide ( CO ) B0.14 ppm CG-0040-22 Mimt 14-Feb-27
Carbon monodde ( CO ) 309.9 ppm 2803721 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2583/22 Linde 09-Aug-24

Measured room conditions

Temperature - 230 °C  Humidity :62.9 9%RH Pressure : 10125 mbar
Calibration conditions
Gas Temperature : 23 °C FRowrate : 1,000 mi/min Gas pressure ! 1018.2 mbar
Calibration Results Before Adjustment (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [2)
02 (%Vol) 2.498 26 0.102 0.20
02 (%oVol) 10.04 10.2 0.16 0.40
02 (%Vol) 21.02 21.2 0.18 0.80
CO (ppm) 80.14 75 5.14 3.0
CO {ppm) 099 298 -11.9 6.0
CO (ppm) 1003 972 31 12

Calibration Results After Adjustment (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [}
02 (%Vel) 2.498 2.6 0.102 0.20
02 (%Vol) 10.04 10.2 0.16 0.40
02 (%6Vel) 21.02 212 0.18 0,80
€O (ppm) BO0.14 79 -1.14 30
CO (ppm) 300.9 307 -2.9 B0
€O (ppm) 1003 996 7 12

Remark : 1 cnol/mol = 1 %wval. , 1 pmolfmol = 1 ppm.

End of Report

Fivi-CL-09-C Rev.8

Entech Industrial Solution Co,Ltd,

Page 20f 2 Issued Date 26/02/16

17121 Sol Mgamwongwan 47 Yask 4B, Toongsonghong, Laksl, Bangkok 10210 THAILAND Tel 0-27T2-8888 Calbration@entech.co.th

W YA EETMVROVOIE R A e e L



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Y
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %

TEL. 0-2717-3000-24 FAX, 0-2719-9484 MEC-TISHTIS17023
CALHIRATION DoDE

Certificate of Calibration Certificate No. : 23P137
Page: 1of 2

Equipment : Baromeler
Manufacturer: Barigo This cerificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3. Equipment Calibration and Testing Services.
Serial No.: -
1D No.: BM-06

Condition As-Received: Used Item

Received Date: 17 January 2023
Calibration Date: 18 January 2023
Reference: 2301-0533WN Submitted by: LIFE & ENVIRONMENT CO., LTDu

Ambient Temperature: ( 23 & 2 ) °C
90, 92, 94 Sol On-Nuch 64, Srinakarin Road,

On-Nuch, Suanluang, Bangkok 10250

Relative Humidity: {50 %£15)%

Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to fin-house calibralion procedure CP-P10, using * DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial Mo, Certificate No. Due Date
1) Standard Barometer OPI142 1422505046 MP-0076-22 02 May 2023

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level,
A.This result of calibration was made on requeasted al the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
B.This Instrument was usaed clean air as pressura madia.
7.The cedificate is valld only to the item callbrated on date and place of calibration,
8.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Matrology Thailand (NIMT)

catvrated by : [ ENNEEEENN Approved Signatory

Issue Date : 20 January 2023 [ ]Phalinee Prabpaipal
| 1Sura Suwannasri

{//J Attapo!l Panurach

B 0306396



ull lib := Without adjustment Range : 730 mmHg o 770 mmHg
Function:- A P Scale Interval : 1 mmHg { The Fifth Estimate )

Increasing Pressure

Apphed Pressure (mmHg) | 733,35 | 742.21 | 751.56 | 759.89 | 769.02

UUC* Indication (mmHg) 730.0 T40.0 750.0 T60.0 7700

Error {mmHg) =3.35 =2.21 -1.56 0.11 0.98

Decreasing Pressure

Applied Pressure (mmHg) | 768.01 | 759.90 | 751.57 | 742.23 | 733.37

LUC* Indication {(mmHg) T70.0 T60.0 750.0 740.0 730.0

Error (mmHg) 0.99 0.10 -1.57 -2.23 -3.37

The uncertainty of measurement was £ 0.24 mmHg
* UUGC = Unit Under Calibration

The reporied uncerainty of measurement was based on a standard uncertainly multiplied
by & coverage factor k = 2, providing a level of confidence of approximately 85 %

-olo-

Cert.No.: 23P137
Page; 2 of 2

‘,qH-a_paf P

a 1144141



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIFMENT CALIDRATION AND TESTING SERVICES 15-: ,r"’;'-_--,"‘\\\}-?

% : - .

534 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROE 10250 by il 1
HEC-TISI-TIS1T02%

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 9008

Cert.No.; 23CHZB
Page.; 1of 2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Hanna

Model : HI 3222

Serial No. : 08645111

1D Ne. : -

Condition As-Received: Used Item

Received Date : 09 January 2023

Calibration Date : 10 January 2023

Reference : 2301-0202WN-1

Submitted by : LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-MNuch 64, Srinakarin Road,
On-Nuch, Suanluang, Bangkok 10250

Ambient Temperature : . (26 £+ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

- CP-CHS by direct measuremeant with standard
voltage calibrator and direct measureament
with cerlified reference material (CRM)

Calibrated by :

Approved by :
Approved Signatory

{/ 1 Malee Butkruea

( ) Saithip Meangmai

( ) Warakormn Lerngagtrakul

Issue Date : 16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certilicate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services

A 0049339



Cert. No.:  23CH28

Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument ;-
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030042 130RC116 22E2769 24 Aug 2023
This certification is traceable to the International System of Unit maintained at:-
- Traceable to MNational Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ Mational Accreditation Board, Accredited Mo. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 03 July 2024
pH 6.287 CPA chem 826589 09 July 2023
pH 10.008 CPA chem 826590 09 July 2023

3. This certificate is valid only to the itam calibrated on date and place of calibration,

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

: Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH rr!:\f mV pH (2mV) '
pH Meter 4.000 177.48° 177.2 4.000 0.058 2.00
SiM.: 08645111 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) () k
pH Electrode .4.008 4,010 171.2 0.0045 200
S/N.: 092B818FN 6.987 6.990 0.7 0.0084 2.00
10.008 10.006 -174.5 0.0065 2.00

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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5@%% Certificate of Calibration
e
R e
Equipment: Cooled Incubator Certificate No.: C31222140
Model: i250 Issued Date: 11 November 2022
Serial No.(or ID): 0812-0416 ( W-BOD-01/55) Job No.: KSPR2214212
Manufacturer: Accuplus Page: 10of 3
Condition: In Condition Ventilation Valve: None
Shelves(pc.): 2
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Environment Condition:  Temperature: 24 *C t 1.7 *C
Humidity: 53 %RH % 55 %RH
Voltage: 230 VAC t 33 VAC
Calibration Place: LIFE & ENVIRONMENT CO.,, LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch B4, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 08 Movember 2022
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220008

Person in charge Authorized signatory

This certiicate Is Issued he unils of measuremenl according o the International Sysiem of Units (S1). It provides Iraceability of measurament 1o
inlarnational or national standard or other recognized national standard laboralores.

Thia measurement uncerlainty stated ks the expanded uncartainty which Is oblalined from the standand uncedainty mulliplied by the covorage factor
{k=2) to provide a level of confidance of approxmately 85%. It is defarmined in accordance with the Guide 1o Expression of Uncerlalnty in Measurement
{GLM).

These results may be affected by deviations from specified condiflons. The results relate only o the Hems lested, callbraled or sampled. The report
shall not bo reproduced excapt In full without approval of DKSH Technology Limited.

vtdn Mapoitios ivenTuTnd daln

DKSH Technology Limited

2533 ranfy BTHIHAIN eam s T rpETamue 10260

2533 Sukhumit Road, Bangchak, Phrakhanaong, Banghkok 10250

Phora: +506 2630 7000  Emal info.calibrationfiidesh.com  Wabsha: www.dicah, comissaniific-thaland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31222140 Page: 2of 3
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Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)
Inside chamber: W= 50 (cm) D= 50 (cm) H= 104 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d= 5 (cm) h= 30 (cm)
Standard Localions (#5, #6, #7, #8): w= 5§ (cm) d= 5 (cm) h= 10 {cm)
#5: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #a
Channel of Logger 1 2 3 4 5 6 7 B 9

Definitions
Indicating Tempearature: The average reading of indicaling device which forms the integral part of the enclosure.
Measured Temperalurs: The average reading of standards at any positions or location.

Measured Unlformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed al same time or at close observation lime as
possible to delermine the lemperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber,

Maasured Stabliify: The one-half of grealest maximum difference of measured temperatures at any one probe.

Overall Varatiom. The difference of maximum and minimum measured temperatures throughout observation time.

utdn Rumoauns nTuTal dafin

DHSH Technology Limited

2533 uslayl v G HUHEIN tomrn Tuud rperanans 10260

2533 Bukhumwit Road, B , Phrakhanong, Banghkok 10260

Prone: +66 2638 7000  Emalt: info.calibmtion@dkshoom  WabsSe: www.dish.comisclantific-haliand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31222140 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 *C
— T:ﬂr:::urar:.ﬂu Correction of UUC, Uncertainty
(*c) (*C) (£°C)

# 20.14 0.14 0.32
#2 20.27 0.27 0.28
#3 20.02 0.02 0.34
i 2017 0.17 0.30
#5 19.99 -0.01 0.34
#a 2016 0.16 0.26
#7 19.83 047 0.38
#8 19.93 -0.07 0.26
#a 20.18 0.18 0.27

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations ("C) Uncertainty
("C) {"C) {*C) #1 #2 #3 i #5 #E #7 #8 #9 (x*C)*
20.0 20.0 20,0 20.14 | 20.27 | 20.02 | 20.17 | 19.99 | 20,16 | 19.83 | 19.93 | 20.18 0.38
Chamber Characterization
Indicaling Measured Uniformity Measured Stability Overall Variation
(*C) ("C) (£ °C) ("C)
20.0 0.51 0.26 0.85
Mote: * Maximum uncertainty of the each position
The End of Certificate

i Rempitioe (rATuTald dvin
DXSH Technology Limiled

2533 muauyiiin REHUIHT e s T rprenuns 10280

2533 Sukhurm® Road, Bangehak, Phmkhanaong, Bangkok 10280
Phama: +56 2636 7000  Emalt: Info.calibmtionfidksh.com  Wabsle: wesw.dksh com/sclantific-halland

Delivering Growth - in Asla and Beyond.

CAL-FM-C31-10; 12 Sep 2022
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%ﬂ Certificate of Calibration
e nﬂm:ﬂms
Equipment: Cooled Incubator Cerificate No.: C31222139
Model 1250 Issued Date; 15 November 2022
Serial No.(or ID):  0812-0414 ( W-RE-01/55 ) Job No.: KSPR2214210
Manufacturer: Accuplus Page: 10of 3
Condition: In Condition Ventilation Valve: None
Shelves(pc.): 2
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Environment Condition:  Temperature: 24°C + 089 °C
Humidity: 52 %RH + 49 %RH
Voltage: 229 VAC + 2.7 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 08 November 2022
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceabllity: This certificate is traceable to the S1 Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220009

Authorized signatory

Person in charge

This certificate Is lssued the wnits of measuremend according 1o the Inlemational System of Unlis (SI). It provides traceabliity of measwemant o
Imamational or national standard or other recognized national standard laboraiores,

The measureman] uncertainty staled |s tha expanded uncertainty which Is oblained from tha standand uncartainty multipied by the coverage facior
{(#=2) to provida @ level of confidence of approximately 85%. It is determined in accondance with the Guide 1o Exprassion of Unceralnty In Measurament
(GUM).

These resulls may be affected by deviations from specified condiions. The resulls relate only to the ilems lasted, calibraled or sampled. The report
shall nol be reproduced except in full without approval of DESH Technology Limited.

uhin Mamomes inTulal dafe

DESH Technology Limied

2533 prandyuiin BN teem e Trug npeoneeum 10260

2533 Sukhumv® Road, Bangchak, Phrakhanong, Bangiok 10280

Phana: +66 2630 T000  Emalk: info.calibration@idcah.com  Wabshe: waw.dksh.comdscantific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: 31222139 Page: 20f 3
g . P F 3
,.,.:_.,.:..* :- _____
L e#2 yao
i At
L T
e o
#1 ! 3 H
i
i ®#9
i :
| 6
S E ot
’J _____ Lo
O ESTWETTT
J':'--:J‘ #
- W b

Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)

Inside chamber: W= 50 (cm) D= 50 (cm) H= 104 (cm)
Standard Localions (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h= 30 {cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (em) h= 10 {(cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 4 #5 #E #7 #8 #9

Channel of Logger 1 2 3 4 5 6 7 8 ]

Definitions
Indicating Temperafure. The average reading of indicating device which forms the integral part of the enclosure.
Maasured Tempsrature: The average reading of standards at any positions or location.

Measured Uniformiffy: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homegeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Maasured Stablify: The one-half of greatest maximum difference of measured temperalures at any one probe.

Overall Varatiom The difference of maximum and minimum measured temperatures throughout observation time.

utin Bswomos ;nTuTal e

DKSH Technology Limited

2533 puumytn BTHIHEIN s Tasd npaormemusT 10260

2533 Sukbumil Road, Bangchak, Phrakhanong, Banghok 10280

Prone: +68 2836 TO00  Emalt info.calbmtondish.com  Wabsita: wwiw dish. comisclantific-halland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Seo 2022
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Certificate No.: C31222139 Page: 3of 3
Calibration Results:
Before adjustment
Setting: Indicating: #1:  #2:  #3: #4:  #5: #6: #T. #8. #9%
4.0 4.0 396 376 435 3.B4 562 485 441 451 432
After adjustment
Measurement Temperalure at Spread Locations, Indicating of Unit Under Calibration: 4.0 *C
iR Tiﬂr::?rlarrja Correction of UUC. Uncertaintly
("c) ("C) (£ "C)
#1 3.59 -0.41 0.98
#2 3.38 -0.61 0.98
#3 379 -0.21 0.76
#4 3.39 -0.61 1.2
#5 512 1.12 072
HE 4.07 0.07 0.82
#7 4.00 0.00 0.7
#8 3.89 -0.11 0.74
#9 3.80 -0.20 0.79
Temperature Distribution
Desired Sefting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
("C) ("C) ("C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (£ *-C)*
4.0 4.0 4.0 3.59 | 330 | 3.79 | 3.39 | 512 | 4.07 | 4.00 | 3.89 | 3.80 1.2
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (£ "C) (*C)
4.0 1.76 0.94 2.96
Mote: * Maximum uncertainty of the each position
The End of Certificate

whin Bimomos raTuTald dwin
DK5H Technology Limited
2533 Ay in BHIrHen veem e T npoemre 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10280
Phona; +56 2635 7000  Emall: info.calibrationfidksh.com  Websha: www.dicah.comiscieniific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sen 2022



SPC Calibration Center S%RT

Part of DKSH Group
0y,
Y
=T Certificate of Calibration
T wEpe
Equipment: Hot Air Oven Certificate No.; C31220976
Maodel: UFE 400 Issued Date: 17 May 2022
Serial No.(or 1D} G412.002 Job No.: KSPR2205311
Manufacturer; Memmert Page: 1of 5
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 1
Customer; LIFE & ENVIRONMENT CO., LTD.
80, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thalland
Environment Condition: Temperature: 26 °C % 0.7 *C
Humidity: 58 %RH : 5 52 %RH
Valtage: 224 VAC t 25 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Siwapan Srijan
Calibration Date: 17 May 2022
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceabllity: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210011

SERT

UiSn oafld endd driia
SPC RT Co,, Ltd,

Person in charge Authaorized signatory

This certificate ks Issued the units of measwement according lo the Intarnational System of Units (S1). i provides traceability of measurement (o
intemational or national standard or other recognized national standard laboralories.

Thie measurement uncertainty stated ks the expanded uncertainty which is obtained from the standard uncerainty mulliplied by the coverage fachar
{k=2} lo provide a lavel of confidenca of approximately 85%. Il is detesmined in accordance with the Guide to Expression of Uncertainty in Maasurement
(GUM).

These resulls may be affected by deviations from specified conditions. The results relate only to the Rems testad, calbrated or sampled, The repor
ghall not be reproduced excepl in full without spproval of SPC AT Co., Lid.

uhin enfd prii 4l

SPG RT CO. LTD.

A 00003 19 sordTaTenile 57 ouusyee 100 Bviarnn aawelvel R 10260

Beonch 00003 1194 Sal Wechimmomesthll 57, Skl 107 Rocd, Borgohak, Phrokharong. Bongok 10260 Thailond

Tol: 0 2185 4333 Exl. 3300-3308 Fax: 0 MBS 4424 E-mail: indrapocBopodl.oom Watnle wwwapc-l.com SPCC-FM-C31-08; 05 Apr 2022



%MIE’UEJ Calibration Center S%RT

Part of DKSH Group

Certificate No.: C31220976 Page: 2of 5

Ll

-
E

B

-.1{--?4 :r .....
E o2 H#ao
e F o B
Pt B at i
T T
#1e o3
® H
H
L]
:
; e#9
. H
: iH/2
o ByG !
= et e
P ook st e [
OESTWE T =
A Wz .~ D2
< W >
Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (ecm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h= 5 (cm)
#9: Geometric center of the chamber
Position of Std i #2 #3 #H4 #5 #a #7 #8 #a
Channel of Logger 1 2 3 4 5 ] 7 B 8

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure,
Measured Temperature; The average reading of slandards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed al same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is prefarably located in the geometric center of the chamber,

Measured Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Variatiorr The difference of maximum and minimum measured temperatures throughout observation time.

SPC BT CO, LT
arl 00003 1194 veurierienilia 57 suugyudn 10U EvAT omerelveg pysmTIET 10080

Beonch 0O003 1194 Soi 'Wachirn®amaathil SIMIMHMMWWWW

Tat: 0 2185 4333 Exi. 3300-3308 Fac 0 2185 4424 E-molt nduspoclepcricom Wibells: www.apc-rf.com SPCC-FM-C31-08: 05 Apr 2022
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SPC Calibration Center

C

Part of DKSH Group
Certificate No.: C31220976 Page: 3of5
Calibration Resuilts:
Without adjustment
Measurement Temparature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
o T:’:::';'::m Correction of UUC. | Uncertainty

(*C) (*c) (£°C)
#1 104.37 0.37 0.39
#2 104.28 0.28 0.39
#3 103.42 -0.58 0.39
#4 104.01 0.01 0.38
#5 104.16 0.16 0.39
#E 104,22 0.22 0.39
7 104.24 0.24 0.29
#8 104.35 0.35 0.39
#9 103.84 -0.16 0.39

Temperature Distribution
Desired | Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(*C) ("c) (°c) #1 | #2 | w3 | wa | #5 | #6 | #7 | w8 | #o (2 °C)*
104.0 104.0 104.0 [104.37104.28/103.42{104.01 1D¢.1EI104.22 104.24]104.35/103.84 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Ovarall Variation
(*C) "C) (x°C) {*C)
104.0 0.62 0.14 1.18

Nota: * Maximum uncertainty of the each position

v mndd ovid dafa
8PC RT GO, LTD.

il 00003 1194 woenTreranhida 5T cungydn 1014 SV vaeelYn AR TLAT 10260

Bronch D003 1954 Sol Wochl ST, Sukt

1017 Apod, Borgerek, Prrckienong. Bangkok 10260 Theliond

Tel: O 2185 £333 Exd, 3300-3300 Fox: 0 2005 4424 E-mok Inkuspcclmpc-ricon Webals: www.spc-t.com

SPCC-FM-C31-08: 05 Apr 2022
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SPC Calibration Center

BRI

Part of DKSH Group
Certificate No.: C31220976 Page: 4 of 5
Without adjustment (Cont.) -
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 150.0 °C
oot T::::'r"a’f:m Correction of UUC. | Uncertainty
(*C) (*C) (£*C)
#1 150.57 0.57 0.38
w2 150.37 0.37 0.41
#3 149.12 -0.88 0.40
#4 150.05 0.05 0.40
#5 150.42 0.42 0.41
#G 150.51 0.51 0.41
#7 150.30 0.30 0.43
#8 150.71 0.7 0.41
#9 149.76 -0.24 0.40
Temperature Distribution
Desired | Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) (*C) (*C) #1 #2 #3 #a #5 #6 #7 #a #a (x*C)"
150.0 150.0 150.0 [150.57|150.37(149.12150.05]150.42{150.51[150.30}150.71[149.76 043
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) (*C) {(£*C) ("C)
150.0 1.05 0.16 1.76

Note: * Maximum uncertainty of the each position

win waRd el dfa

SPC RT CO., LTIL

#wh 00003 1994 soeriiereda 57 ouugyuie 0014 eviuHRT eewrelvie AparmenER 10260

Bronch D0OD3 1904 Bel Wochkalhompalhll 57, Sukdwerwil 10U Roos, Bengehok, Preokhanong, Bongkok 10280 Thailand

Tl 0 2185 4333 Ex). 33003308 Foo O 285 44240 E-malt infsoccisperizom Weballe wywwape som SPCC-FM-C31-08; 05 Apr 2022
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SPC Calibration Center

LRI

Part of DKSH Group
Certificate No.: C31220976 Page: 5of 5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Measured 5
—— Tomoartue Correction of UUC, Uncertainty
(*C) {"C) (£°C)

#1 180.71 0.71 0.46
#2 180,43 043 0.45
#3 178,79 -1.21 047
i 179.96 -0.04 0.45
#5 180.57 057 0.46
#E 180.60 0.60 0.45
#7 180.17 0.7 0.48
#a 180.89 0.89 0.45
#a 179.59 -0.41 0.45

Temperature Distribution

Desired | Sefting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) (*C) (*C) # #2 #3 4 #5 #6 #7 #8 #9 (x*C)*
180.0 180.0 180.0 [180.71180.43(178.79]179.98/180.57|180.60[180.17[180.89(179.58 0.48
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) ("C) {£°C) ("C)
180.0 1.38 0.16 233
Mote: * Maximum uncertainty of the each position
The End of Certificate

vl wmRd e e
8PC BT GO, LTDL

00003 W34 vorriaTINnEs ST ouugyee 100 EVIOIVN EwTElTe rpEmIRGT 10260

Beonch DOOCY 1494 Sol Wachinthasesthll 57, Sukwmedl 1M/ Rood, Borgohol, Phrokhoneng, Bonglok 10260 Thallond
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Equipment: Hot Air Oven Certificate No.: C31231015
Model: UFE 400 Issued Date: 16 May 2023
Serial No.{or 1D): G412.0022 Job Mo.: KSPR2307253
Manufacturer: Memmert Page: 1of 5
Condition: In Condition Ventilation Valve: Closed
Shelves{pc.): 1
Customer: LIFE & ENVIRONMENT CO., LTD.
a0, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand
Environment Condition: = Temperature: 27 *C £ 11 *C
Humidity: 58 %RH + 5.2 %RH
Voltage: 224 VAC + 1.4 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD.( Water & Soil Testing Laboratory )
a0, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand
Calibration By: Mr. Boven Jannantha
Calibration Date: 16 May 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by Mational Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230015

Person in charge Authorized signatory

This certificate ks ssued the units of measurement acconding to the International System of Units (S1). It provides traceability of measuremen to
International or national slandard or olher recognlzed national standard laboratories.

The measurement uncerainty stated Is the expanded uncartainty which is oblained from the standard uncedainty multipied by the coverage factor
{k=2} to provide a level of confidence of approximately 95%. It Is determined in accordanca wilh the Guide lo Expression of Uncertainty in Measurement
(GLIM).

These nesulls may be affected by deviations from specified condilions. The resufls relata only fo the Hems tested, calibratad or sampled. The report
shall nol be reproducad excepl in full withou! approval of DKSH Technology Limited.

1 Mamomo i Tulall dfim

DOkSH Technology Limited

2533 pauaguth B areen twemie T nammoewss 10250

2533 Sukhumwit Road, Bangchak, Phrakhanong, Banghkok 10280

Phona: +56 2630 T000  Emait infocalibrationfdish.com  Wealishia: waw.dksh. com/ssiantific-thaland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31231015 Page: 20of 5
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)

Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 {cm) d= 5 {cm) h= 5 {cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d=5 {cm) h= 5 {em)

#9: Geomelric center of the chamber

Position of Std #1 #2 #3 #4 #5 #6 #7 #a #a

Channel of Logger 1 2 | 3 4 5 6 | 7 B8 | 9

Definitions
Indicating Temperafure: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperalure: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured lemperatures between of any probes and the
measured tempearature at the reference location which are observed at same lime or at close observation time as
possible o determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geomelric center of the chamber,

Measured Stablity: The one-half of greatest maximum difference of measured lemperatures at any one probe.

Cvarall Varatiom. The difference of maximum and minimum measured temperatures throughout observation time.

witin Avsodioy mnTuTed d1fa

DHKSH Technology Limited

2533 outaifpTh LN runvesTang iy meas 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Banglok 10260

Phona: #66 2639 7000 Email: infocalibrationfdksh.com  Waebslo: waw.dish comisdentific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31231015 Page: 30of5
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
. T:‘::::xﬁa Correction of UUC. | Uncertainty

(c) (c) (£°C)
#1 104.26 0.26 0.38
#2 104.22 0.22 0.39
#3 103.67 -0.33 0.39
#a 103.89 -0.11 0.389
#5 104,09 0.09 0.39
#6 103.69 -0.31 0.38
#7 103.88 -0.02 0.39
#8 104.11 0.1 0.39
#3 103.82 -0.18 0.39

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Localions (°C) Uncertainty
("C) ("C) (*C) # #2 #3 #4 #5 #E6 #7 #8 #3 (£*C)*
104.0 104.0 104.0 [104.26[104.221103.67 1US.EEF04,09|103,EQI103,BBI1D4.11 Tﬂ3,32| 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Owerall Variation
(*C) (*C) (x*C) (*C)
104.0 0.48 0.09 0.70

Mote: * Maximum uncertainly of the each position

i Funcosiers imaTuTal dafa

DKSH Technelogy Limilad

2533 puuiyuIn warauasn wmess Tuug nfaommamTang 10280
2533 Bukhumvil Road, Bangchak, Phrakhanong, Banghok 10260
Phone: +86 2638 TO0D  Emalk info.calbmalon@dch.com  Websiba: www,dksh, comisciantific-thailand

Delivering Growth - in Asia and Beyond.
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Cerificate No.: C31231015 Page: 4 of 5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 150.0 °C
Locations T:d;:::fia Correction of UUC. Uncertainty

("C) "G (®°C)

#1 150.43 0.43 D.39

#2 150.43 0.43 0.39

#3 149.54 -0.46 0.38

#4 149.78 -0.22 0.39

#5 150.30 0.30 0.38

#6 149.56 -0.44 0.38

#r 149.86 -0.14 0.38

#8 150.05 0.05 0.39

#9 149.86 -0.14 0.38

Temperature Distribution
Desired Sefting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°C) (“C) (“C) #1 | #2 | #3 | #4a | #5 | #c | #7 | w8 | #9 (£*C)

150.0 150.0 150.0 150,43'150.43 149.54|149.78{150.30]149.56{149.86 150.ﬂ5|149,36 0.39

Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) {°C) {x*C) *c)
150.0 0.61 0.10 1.05

MNote: * Maximum uncertainly of the each position

uhain Murpioe i TuTal dvia

DHSH Technology Limited

2533 cnauiyh RN wawse T npnewemang 10260

2533 Sukhumwit Rosd, Bangchak, Phrakhancng, Bangkak 10280

Phona: +65 2639 TO00  Emall: info.calibralion@dksh.com  Wabskin: www,dksh.comiscientific-thalland

Delivering Growth - In Asia and Beyond.
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Certificate No.: C31231015 Page: 50f5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Locations T;ﬂr:::;:fre Correction of UUC., Uncertainty
(c) ('c) (£°C)

#1 180.53 0.53 0.42
#2 180.59 0.59 0.42
#3 179.43 -0.57 0.42
i 179.66 -0.34 0.42
#5 180.53 0.53 0.42
#a 179.48 -0.52 0.42
#7 179.93 -0.07 0.42
#a 180.10 0.10 0.42
#4 180.00 0.00 0.42

Temperature Distribution

Desirad Setting | Indicating Measured Temperature at Spread Localions (*C) Uncerainty
("C) (*C) (*C) #1 #2 #3 i #5 #6 #7 #B #9 (£°C)*
180.0 180.0 180.0 Tﬂﬂ‘53|130,59 179.43 1?9.651180.53 179.481179.93180.10{180.00 0.42
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) (°c) (£ *C) (*C)
180.0 0.67 0.08 1.30
Note: * Maximum uncertainty of the each position
The End of Certificate

uign Furomey maTuTall 49fa

DKSH Technology Limited

2533 puufyuin e s T npanmaeTunt 10280

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10280
: Info.calibrationidkah.com

Phona: +66 2630 TO0D Emailt

Wabsla: www.dksh comfacientific-thalland

Delivering Growth - in Asia and Beyond.
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?3%0 Calibration Center SBRT

Part of DKSH Group

i""-—..___..-""i;:-';_ » " "

o= Certificate of Calibration
N
Fifialgain®
JISC:EES&H!

Equipment: Balanca Certificate No.: C01221485
Modal; 405SM-2004, Issued Date: 17 May 2022
Serial No. (or ID.): 40204 Job No.: KSPR2205312
Manufacturer: Precisa ' Page: 10of 5
Condition: In condition

Customer: LIFE & ENVIRONMENT CO., LTD,

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand
Enwvironment Condition:  Temperature 26 °C + 07°C
Humidity 45 %RH %= 2.6 %RH
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )
80, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Calibration By: Mr. Siwapan Srijan

Calibration Date: 17 May 2022

The Method used: In-house method, SPCC-WI-47, based on UKAS Lab 14

Traceabllity: This certificate is traceable to the S1 Units maintained by Mational Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02213084

SERT

U3 1oaRE ondA dafia
SPC RT Co., Lid.

Person in charge Authorized signatory

This certificale i5 issuad the units of measurement acconding (o the Inlemational System of Unils (S1). Il provides traceability of measuremeant to
Intemational or nalional standanrd or olher recognized national standard laboralones.

Tho measuremant uncanainty stated is the axpanded uncartainty which |s obtained from (he standard uncertainty multiplied by the coverage factor (k=2) to
prowide a level of confidence of approxdmatedy 85%. it Is determined n accordance with the Gulde lo Expression of Uinceralnty In Measuwrament (GUM).

Thesa rasults may be affecied by deviations from specified conditions. Tha resulls relaia only o the lems tesled, callbraled or sampled, Tha report shall
not be reproduced excapt in full without approval of SPC RT Ca., Lid,

Wi wadd el dfa

SPC AT GO, LTDL

A 00003 1194 voefeveda 57 ouumyedn 1001 ewiaeen sl e 10260

Bronch 00003 1104 Sof Wochimihomaoinll 57, Sulthuers® 1001 Rasd, Bangerak, Precihanceg, Bongiek 10080 Thalloresd

Tei: 0 2185 4031 Exd, 3300-3008 Fax: 0 2185 4424 E-mall: Infaspoc@sne-icom Webabe v spe-f com SPCC-FM-C01-12: 05 Apr 2022
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SPC Calibration Center

Calibration Results:
Before Adjustment
Eccentric Emor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Certificate No.: C01221485

3N

Part of DKSH Group

Nominal Test Value 100 (g)
Reference Points (g)

A B c D E

- 0.0002 | 0.0002 | -0.0001 | -0.0001

Page:20of 5

Repeatability: Determination of the standard deviation of welghing balance., Readability 0.00001 (g)
MNominal test value (g) Standard Daviation
5 0.000007
40 0.000009
Error of indication from nominal or conventional mass value., Readability 0.00001 (g)
Nominal Value | Conventional Mass Displayed Value Error of Indication Uncertainty
(a) (9) (a) (9) (9) ‘
0.1 0.100002 0.10000 0.00000 0.000016 2.06
0.2 0.199998 0.20000 0.00000 0.000017 2.05
0.3 0.300000 0.30000 0.00000 0.000022 2.02
0.4 0.400002 0.40001 0.00001 0.000023 2m
0.5 0.500001 0.50002 0.00002 0.000018 2.03
1 0.999998 1.00004 0.00004 0.000021 2.02
2 2.000018 2.00005 0.00003 0.000023 2.0
5 4.999994 5.00005 0.00006 0.000029 2.0
10 10.000009 10.00016 0.00015 0.000035 2.00
20 19.999987 20.00026 0.00027 0.000048 2.00
3o 29.999996 30.00047 0.00047 0.000080 2.00
40 39.999097 40.00073 0.00073 0.000090 2.00

i oA ol vl
SPC AT CO, LTOL

A1 00003 1104 soeAvEviunde 57 numgyee 1017 svianen mewrelnss Fptmmarieay 10260
Berch 00003 1154 Sl Wochimhomaainll 57, Sukbwrmdl 104/1 Rood, Bongehak, Prvskhonong, Bangkah 10250 Thalland
Tal: O MBS 4300 Bt 3001308 Fox: 0 21A5 4424 E-mall: infnspooiPsporicom Websiber wwaw spc-ri.com

SPCC-FM-C01-12: 05 Apr 2022



SPC Calibration Center SBRT

Part of DKSH Group
Certificate No.: C01221485 Page:3of &
Before Adjustment (Cont)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Devialion
20 0.00005
200 0.00007
Error of indication from nominal or conventional mass value., Readability 0.0001 ({g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(9) (@) (a) (9) (a) ‘
0.01 0.01000 0.0100 0.0000 0.00012 207
0.05 0.05000 0.0500 0.0000 0.00012 2.07
0.1 0.10000 0.1000 0.0000 0.00012 2.07
0.5 0.50000 0.5000 0.0000 0.00012 207
1 1.00000 1.0000 0.0000 0.00012 207
2 2.00002 2.0001 0.0001 0.00012 207
& 4.99999 5.0001 0.0001 0.00012 207
10 10.00001 10.0002 0.0002 0.00012 2.06
50 49,99906 50,0008 0.0008 0.00014 204
100 99.99997 100.0018 0.0018 0.00018 2m
150 149.99993 150.0029 0.0030 0.00024 2.00
200 199.99998 200.0040 0.0040 0.00030 2.00
ulin enfd odf dafa
et nﬁauﬁu souherienilie 57 ouumpdn 1001 EVIRIIN EWTEISE RTATNEWTIRG 10250
Bronch 00003 1154 Sol ¥ mihil 57, Sukd il 1WA Azad, Bangochok, Phickhonsng, Banghok 10260 Thallond

Tol: 0 25 4333 Exi, 33003308 Fax: 0 2185 4424 E-moil infuspccBapcricom Wababe: wwwnpc-rl.com SPCC-FM-C01-12: 05 Apr 2022



!émPC Calibration Center & T

Part of DKSH Group
Certificate No.: C01221485 Page:4of 5
After Adjustment
Eccentric Emor: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
e ¢ Nominal Test Value 100 (g)
@" Reference Points (g)
@ || A B c D E
—%I’ - 0.0002 | 0.0002 | -0.0001 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.00001 (g)
Nominal test value (g) Standard Deviation
5 0.000006
40 0.000008
Error of indication from nominal or conventional mass value., Readability 0.00001 (g)
MNominal Value | Conventional Mass Displayed Value Error of indication Uncertalnty
(9) (9) (a) (a) (a) ‘
0.1 0.100002 0.10000 0.00000 0.000015 2.05
0.2 0.199998 0.20000 0.00000 0.000016 2,04
0.3 0.300000 0.30000 0.00000 0.000021 2
0.4 0.400002 0.40000 0.00000 0.000022 2
0.5 0.500001 0.49999 -0.00001 0.000018 2.03
1 0.999908 0.99929 -0.00001 0.000020 202
2 2.000018 2.00001 -0.00001 0.000023 2.01
5 4.990094 5.00000 0.00001 0.000028 2.00
10 10.000008 10.00002 0.00001 0.000035 2.00
20 19.999987 20.00002 0.00003 0.000048 2.00
30 20.999996 30.00002 0.00002 0.000080 2.00
40 39.999087 40.00004 0.00004 0.000090 2.00

i 1enitd ovii $da

SPC AT CO., LTDL

TR 00003 1194 rdmeTEmEe 57 nuegrute 100N LYHUHYn sl nyaeeuaT 16260

Beonch DDDO3 1194 Sol Wochimihamasthil 57, Sullwemdl 1011 Rosd, Bangerek, Pryokhenong, Bonghkek B0260 Tratlond

Tol: O 2185 4133 Ext. 3003308 Fox: 0 2185 4424 E-mol: nfapoc@iapcricom Weballe: wiwespericom SPCC-FM-C01-12; 05 Apr 2022



gPC Calibration Center T

Part of DKSH Group
Certificate No.: C01221485 Page:5cof 5
After Adjustment (Cont.)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Mominal test value (g) Standard Deviation
20 0.00005
200 0.00006
Error of indication from nominal or conventional mass value., Readabillity 0.0001 (g)
Nominal Value | Convantional Mass Displayed Value Error of indication Uncartainty
(9) (a) (@) (9) (9) ‘
0.0 0.01000 0.0100 0.0000 0.00011 2,06
0.05 0.05000 0.0500 0.0000 0.00011 2.08
0.1 0.10000 0.1000 0.0000 0.00011 2.06
0.5 0.50000 0.5000 0.0000 0.00011 2.06
1 1.00000 1.0000 0.0000 0.00011 2.05
2 2.00002 2.0000 0.0000 0.00011 2.05
5 4.,99999 5.0000 0.0000 0.00012 2.05
10 10.00001 10.0000 0.0000 0.00012 2.05
50 49,999096 49,9999 -0.0001 0.00013 2.03
100 99.99997 99.0999 -0.0001 0.00018 2m
150 149.99993 150.0000 0.0001 0.00024 2.00
200 199.99938 189.09999 -0.0001 0.00030 2,00
The End of Certificate

e waRd il $fa

SPC RT CO. LTO,
dl 00003 1i%e yourevueida 57 ouunpin 10Ut e IFARTEIU A ETELMTIAY 10280
Beonch DOOO3 1194 Sai Wechl: 57, Suktwerwll 10111 Rood, Bargohok, Phiokionoang, Bangiok 10260 Thallond

Tal: O 2185 4333 Ext, 3300-3308 Fox: 0 2185 4424 E-mol: inkapec@aporicom  Wbslin whess spori.com SPCC-FM-CO1-12: 05 Apr 2022
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o= Certificate of Calibration
= 4'1,:;5:‘:::.3‘“
NSC-TISE-TIS 17025
Ll ianas g2af
Equipment: Balance Certificate No.: C01231653
Model: 405M-2004 Issued Date: 17 May 2023
Serial No. (or ID.): 40294 Job Mo.: KSPR2307254
Manufacturer: Precisa Page: 1of 5§
Condition: In condition
Customer: LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Environment Condition:  Temperature 25*C + 0.7°C
Humidity 57 %RH + 2.8 %RH

Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )
a0, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Calibration By: Mr. Bovon Jannantha

Calibration Date: 16 May 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02230532

Person in charge uthonzed signatory

This cariicale (s izsued the units of measurement acconding 1o the Inlemational Systam of Unlts (51). It provides traceability of measuramani lo
Intornational or national standard or olhar recognized national standard laboratories.

The measurement uncanainty stated Is the expanded uncartalnty which |5 obtained from Iho standard uncertainty multiplied by Ihe coverage facior (k=2} lo
provide a level of confidence of approximately 95%. Il Is determined In accordance with the Guide lo Expression of Uncertainty In Measuremant (GUM).

These resulls may ba affected by devialions from specified conditions. The results relale only to iha llems lested, callbrated or sampled. Tha repori shall
nol ba reproduced except in full without approval of DKSH Technology Limited,

widin Aamomey A TUTRD dala

D%SH Technodogy Limbed

2533 muusyuin wwrundEnn e Tuas g 10260

2533 Sukhumvll Road, Bangchak, Phrakhanong, Banghok 10250

Phona: +66 2638 TO0D  Email: info.calibrationf@dksh.com  Websha: www.dish. comisciantific-thakand

Delivering Growth — In Asla and Beyond. CAL-FM-C01-14; 12 Sep 202



Certificate No.: C01231653 Page: 2of 5
Calibration Results:
Before Adjustment
Eccentric Emor: Weight to be 1/3 or 1/2 of Maximum capacily, taken from the center of the pan as a zero reference,
Al Nominal Test Valua 100 {a)
: Refarenca Points (g)
@ A B Cc D E
[:': - 0.0001 0.0001 -0.0001 -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.00001 ({g)
Nominal test value (g) Standard Deviation
5 0.000004
40 0.000004
Emror of indication from nominal or conventional mass value., Readability 0.00001 ({g)
Nominal Value | Conventional Mass Displayed Value Ermror of indication Uncertainty
(@) (@) (9) (9) (0) ‘
0.1 0.100004 0.10000 0.00000 0.000012 20
0.2 0.200001 0.20000 0.00000 0.000013 2.m
0.3 0.300005 0.30001 0.00000 0.000019 2.00
0.4 0.399997 0.40000 0.00000 0.000021 2.00
0.5 0.500006 0.50001 0.00000 0.000015 2.00
1 1.000015 0.99959 -0.00003 0.000018 2.00
2 2.000018 1.99997 -0.00005 0.000021 2.00
5 5.000020 4.99083 -0.00019 0.000027 2.00
10 10.000018 8.99970 -0.00032 0.000034 2.00
20 20.000018 19.99937 -0.00065 0.000048 2.00
30 30.000036 29.99907 -0.00097 0.000080 2,00
40 40.000036 39.99887 -0.00117 0.000020 2.00
wbin Mammina innTuTal diia

DESH Technology Limied

2533 raufyain EwHreEn v Tea e 10260

2533 Sukhumyit Road, Bangchak, Phrakhanang, Bangkok 10260

Phona: +58 2630 T000  Emall: info.calibralion@dish.com  Waballe: weew.dksh.comisclontfic-talland

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



&z DKSH

Certificate Mo.: C01231653 Page: 3of 5
Before Adjustment (Cont.)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Error of indication from nominal or conventional mass value., Readability 0.0001 (o)
Mominal Value | Conventional Mass Displayed Value Error of indication Uncartainty
(@) (@ (@ (a) (a) '
0.01 0.01000 0.0100 0.0000 0.000096 2.02
0.05 0.05000 0.0500 0.0000 0.000096 202
0.1 0.10000 0.1000 0.0000 0.000096 2.02
0.5 0.50001 0.5000 0.0000 0.000097 202
1 1.00002 1.0000 0.0000 0.000087 2.02
2 2.00002 2.0000 0.0000 0.000098 202
5 5.00002 4,9999 -0.0001 0.000099 2.02
10 10.00002 9.9998 -0.0002 0.00010 2.02
a0 50.00003 49,9986 -0.0014 0.00012 2.m
100 100.00002 89.9973 -0.0027 0.00017 2,00
150 150.00005 149.9963 -0.0038 0.00023 2.00
200 200.00000 189.9950 -0.0050 0.00029 2.00
e o

2533 ruuA Y BTHIHT M s Tasg Afeonmneass 10250

2533 Sukhumvit Rood,

Fhona; 38 2630 7000  Emall: info

Phrakhanong, Bangkok 10250
cabbrationidks

Delivering Growth - in Asia and Beyond.

heom  Wabsie! www.dksh.comfsclentific-thailand

CAL-FM-C01-14: 12 Sep 2027



After Adjustment

&z DKSH

Certificate No.: C01231653

Page: 4 of 5

Eccentric Emor: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference,

Mominal Test Valua

100 (g}

Rafarence Points (g)

B c

D

0.0001 0.0001

-0.0007 | -0.0001

Repeatability: Determination of the standard deviation of weighing balance., Readabillity 0.00001 (g)
Nominal test valua (g) Standard Daviation
5 0.000004
40 0.000004
Error of indication from nominal or conventional mass value., Readability 0.00001 (g)
Mominal Value | Conventional Mass Displayad Valua Emor of indication Uncartainty ;
(@) (@) C)] (a) (@
0.1 0.100004 0.10000 0.00000 0.000012 2.01
0.2 0.200001 0.20000 0.00000 0.000013 2.01
0.3 0.300005 0.30001 0.00000 0.000019 2.00
0.4 0.399897 0.40000 0.00000 0.000021 2.00
0.5 0.500006 0.50001 0.00000 0.000015 2.00
1 1.000015 1.00002 0.00000 0.000018 2,00
2 2.000018 2.00002 0.00000 0.000021 2.00
5 5.000020 5.00001 -0.00001 0.000027 2.00
10 10.000018 9.99999 -0.00003 0.000034 2.00
20 20.000018 19.89999 -0.00003 0.000048 2.00
30 30.000036 29.99999 -0.00005 0.000080 2.00
40 40.000036 39.99998 -0.00006 0.000080 2,00
't foseaios tn TuTel 4fa
DKSH Technology Limited

2533 prsgye i BYHIHT N wassTuue njanmearng 102850

2533 Suldwmyit Road, B

Banghak 10280

angchak, Phrakhanong,
Phone: +08 2633 7000 Email: info.calbralion@oksh.com  Wabsha: www.dish.comisclentific-ihalland

Delivering Growth - in Asia and Beyond,

CAL-FM-C01-14: 12 Sep 202
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Certificate No.: C01231653 Page: 50f 5
After Adjustment (Cont.)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Daviation
20 0.00004
200 0.00004
Error of indication from nominal or conventional mass value., Readability 0.0001 (g)
MNominal Value | Conventional Mass Displayad Valua Emor of indication Uncartainty
(0) (a) (@) (a) (9) ‘
0.01 0.01000 0.0100 0.0000 0.000096 2.02
0.05 0.05000 0.0500 0.0000 0.000096 2.02
0.1 0.10000 0.1000 0.0000 0.000096 2.02
0.5 0.50001 0.5000 0.0000 0.000097 2.02
1 1.00002 1.0000 0.0000 0.000097 2.02
2 2.00002 2.0000 0.0000 0.000098 2.02
5 5.00002 5.0000 0.0000 0.000099 2.02
10 10.00002 10.0000 0.0000 0.00010 202
50 50.00003 50.0000 0.0000 0.00012 2.0
100 100.00002 100.0000 0.0000 0.00017 2.00
150 150.00005 150.0001 0.0000 0.00023 2.00
200 200.00000 200.0001 0.0001 0.00029 2,00
The End of Certificate

uhen Buandury inaTuTal 418
DHEH Technology Limited
253 pusAg BHLNE e T rpeorraiscmas 10260

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 202
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Certificate of Calibration

b mmsﬂm
Equipment: Incubator Certificate No.: C31222126
Model: INE 400 Issued Date: 09 November 2022
Serial Mo.(or ID); E407.1277 { WM-IB-02/51 ) Job No.: KSPR2214211
Manufacturer: Memmert Page: 1 of 3
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 1
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Environment Condition:  Temperature: 26 *C - 1.2 *C
Humidity: 51 %RH + 5.7 %RH
Voltage: 226 VAC x 3.7 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiological Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Nakarin Ruenros
Calibration Date: 08 November 2022
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220001

erson In c Authorized signatory

This ceriificats Is Issued the units of measurement according to the Infemational System of Units (S1). Il provides Iraceabiity of measurement to
inarnational or nafional standard or olher recognized national standard laboratories.

The measurement uncerialnty stated Is tha expanded uncertainly which Is oblained from the standard uncedainty multiplied by the coverage factor
(=2} o provide a level of confidence of approximatoly 95%. It ks determinad In accordanca with the Guida fo Exprassion of Uncertainty in Measuremeant
(GUM).

Thess results may be affected by deviations from specified conditions. The results refata only to the llems lasted, calibraled or samplad. The report
shall not ba reproduced except in Tull without approval of DKSH Technology Limied.

whin Bimones maTuTal dada

D5H Techrology Limited

2533 mrayEn BTN tenmas T neos e 10260

2533 Sukhumvil Rioad, Bangehak, Phrakhancng, Banghok 10260

Phonn: +66 2639 7000 Emadl: info.callbrasiongBdkshcom  Wabsite: www.dkshcomfscientific-thaliand

Delivering Growth - In Asla and Beyond., CAL-FM-C31-10: 12 Sep 2022



&z DKSH

Certificate No.: C31222126 Page: 2of 3
- T A o
L e#2 44
Lmmmme ==
<t T
L 873
#1 : H
E 49
| o6 H
e terons prrermzenmns
A :
ONHES TR T T T >
Al Wi2 ',-*'D.Q
- W -
Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d=5 {cm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (cm) h= 5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #a #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 B 9

Definitions
Indicating Temperafure: The average reading of indicating device which forms the integral part of the enclosure.

Meaasured Temperalure: The average reading of standards at any positions or location.

Measured Unliformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the lemperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabiiiy: The one-half of greatest maximum difference of measured temperatures al any one probe.

Overall Variatiom, The difference of maximum and minimum measured temperatures throughout observation time.

2533 puugy™ WEHLITIN s Tewd pomanemies 10280
2533 Sukhumit Road, Bangchak, Phrakhanang, Bangkok 10280
Phomne: +65 2639 7000 Emal: info.calibrasondishcom  Webalte: www.dksh com/sclentific-thallard
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Calibration Resulits:
Without adjustment
Measuremenl Temperalure al Spread Locations, Indicating of Unit Under Calibration: 35.0 *C
S — T:ﬂr:::lr‘:uia Correclion of UUC, Uncertainty
(*C) (*C) (£°C)

# 34.99 -0.01 0.25
#2 34.81 -0.19 0.25
#3 34.80 -0.20 0.25
#4 34.97 -0.03 0.25
#5 34.78 -0.22 0.29
#6 35.35 0.35 0.27
#7 34.97 -0.03 0.28
#a 35.16 0.16 0.30
#9 35.32 0.32 0.27

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Localions (*C) Uncertainty
{*C) ("C) ("C) #1 #2 #3 #a #5 #6 #r #8 #9 (£ *C)*
35.0 35.0 35.0 34.99|34.81 |34.80 | 34.97 | 34.78 | 35.35 | 34.97 | 35.16 | 35.32 0.30
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*Cc) (*C) (£°C) (*C)
35.0 0.68 0.15 0.76
Mote: * Maximum uncertainty of the each position
The End of Certificate

i Aoy maTuTad 4o/
DKSH Technology Uimied

2533 puufyut LTS rimmes T ApaTmmTEng 10260
2533 Sukburrel Road, Bangchak, Phrakhanong, Banghok 10280
Phona: +665 2639 TO00  Emall: info.calbmtonidich.com  Wabalte: www.dish.comisclenttli-thalland
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Equipment: Liquid Bath Certificate No.: C13220385
Model: 1013 Issued Date: 09 November 2022
Serial No. (or ID.): 10637804 { WM-WB-01/50 ) Job No.: KSPR2214213
Manufacturer: GFL Page: 10of 3
Condition: In Condition

Forced Circulation: None

Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Environment Condition: = Temperature: 2°C =+ 098°C
Humidity: 51 %RH * 5.3 %RH
Voltage: 226 VAC 3.7 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiological Laboratory )

90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Calibration By: Mr. Chaiwat Srisanguan

Calibration Date: 08 Movember 2022

The Method used: In house method, CAL-WI-17, base on ASTM E715-80

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220001

Authorized signatory

arson in charge
This cerificale is issued the wnits of measurement according 1o the Intemational Systemn of Units (SI). Il provides traceability of measurement lo
Intamational or nalional standard or olher recognized natlonal standard laboralores.
The measurement uncariainty stated Is the expanded uncarainty which is oblained from fhe standard uncertainty multiplied by the coverage factor (k=2) 1o
prevdde & leval of confidence of approxdmataly 95%. It Is defermined In accordance with the Guide 1o Expression of Uncertainty In Measurement (GUM).
Thesa resulls may be affecled by deviations from specified condilions. The results refale only 1o the ltems lested, calibrated or sampled. The report shall
not ba reproduced except In full withowl approval of DKSH Technology Limited.

i Runaomos e TuTal daffm

DHSH Technalogy Limited
2533 puumyE BTHIrHEn e Tuag npanmar T 102850

2553 Sukhumwit Road, Bangehak, Phrakhancng, Banghok 10260
Phona; +88 2630 7000 Email; Info.cai®BmlionDdish.com Wabalte: www.dicsh.comisclonifiz-thaitang
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Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 40 (cm) D= 25 {cm) H= 17 {em) Volume = 17 (Liters)
Standard Locations #1: w= 5 {cm) d= 5§ {cm)
Standard Localions #2: W= 5 {cm) = 5 {cm)
Standard Locations #3: w= 5 {cm) = § {cm)
Standard Localions #4: W= 5 (cm) d= & {cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Std #1 #e #3 #4 #5
Channel of Logger 1 2 3 4 5

Dafinitions
Indleating Temperature: The average reading of indicating device which forms the integral part of the bath,

Maasured Tempearature: The average reading of standards at any positions or location.

Measured Unfformiffy. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the lemperature pattern or homogeneity with the bath at steady-state. The referance

probe is preferably located in the geometric center of the bath.

Measured Stabifily: The one-half of greatest maximum difference of measured temperatures al any one probe.
Overall Variatiom: The difference of maximum and minimum measured temperatures throughout observation time.

wiiFn Famomey e Tund due
D¥SH Technokagy Lirniled

2533 auunsuin uwaueen wensTuag nprmsnuny 10260

2533 Bukhurmvil Road, Bangehak, Pheakhanong, Bangkok 10260

Phana: 468 2639 T00D  Email: info.calibralion@dish.com  Wabsibe: www,dksh,comiscleniific-thaiiand

Delivering Growth — in Asia and Beyond, CAL-FM-C13-13: 12 Sep 2022
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Certificate No.: C13220385 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 44.5 °C
Locations Measumd{;l;:e;‘npemture Correction of UUC. (°C) | Uncertainty (£ °C)
#1 44.42 -0.08 0.15
#2 44.44 -0.06 0.15
#3 44.42 -0.08 0.15
#4 44.43 -0.07 0.15
#5 44.43 -0.07 0.15

Temperature Distribution

Desired | Setting
("C) ("C)

Indicating Measured Temperature at Spread Locations (°C) Uncertainty

(*C) #1

#2

#3 ]

#5 (£ °C)*

44.5 44.5

44.5 44.42

44.449

44.42 44.43

44.43 0.15

Bath Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (*°C) ("C)
44.5 0.03 0.01 0.04
Mote: * Maximum uncertainty of the each position
The End of Certificate

v Avmioies inaTuTal dfn
D#SH Technology Limlied

2533 e yartn WHELEEIn weeTusd npammuwan 10350
2533 Sukhurndl Road, Bangchak, Phrakhenong, Banghok 10260
Phona; +66 2638 7000  Ermail: Info.calibralioni@diah.com  Wobsilo: www.diash.comischentific-thailand
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Equipment; Autoclave Cerlificate No.: C11220233
Model: 88 Issued Date: 14 December 2022
Serial No. (or ID.): 105611 Job No.: KSPR2215651
Manufacturer; ALP Page: 1 af 3
Condition: In Condition

Customer: LIFE & ENVIRONMENT CO., LTD,

90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Environment Condition:  Temperature: 2r°c £ 07°C
Humidity: 56 WRH %= 4.3 %RH
Voltage: 226 VAC + 14 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiogy Testing Laboratory )

90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Calibration By: Mr. Siwapan Srijan

Calibration Date: 14 December 2022

The Method used: In house method, CAL-WI-18, base on BS 2646 : Part 5

Traceability: This cerificate is traceable to the S| Units maintained by Mational Institute

of Metrology (NIMT), Thailand through Quality rebarn Co., Lid.
Certificate No.QR22-0176

Person in charge Authorized signatory

This certificate |5 issued the unils of measurement eccarding to the Infernational System of Units (SI). It provides traceabilily of measurement fo
international or national standard or othar recognized natlonal standard laboratories,

The measurement uncerlalnty staled Is the expanded uncarfainty which Is obtained from the standard uncerainty multiphied by the coverage factor (k=2) o
provide a leved of confidence of approxdmalely 95%. Il is delermined in accordance with the Guide to Expression of Uncertainty in Measuremant (GLIM),

These resulis may be affecled by deviations from specified conditions. The resulls relate only to the ilams tested, calibrated or sampled. The repod shall
nol be reproduced excepl in full without approvel of DKSH Technology Limiled,

uidwn Aofuoe maTuTal dafin

DKSH Technology Limited

2533 nunnsa wu U s T npaanesung 10260

2533 Sukbumvil Road, Bangchak, Phrakhanong, Bangikok 10260

Phong: +66 2639 7000  Emait info calibrationfdish.com  Websile: werw dish comiscientific-thadand
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Position of Standard
m # 1: Center of Chamber
\_// #2: Temperature Sensor of UUC

# 3: Exhaust port

[ T SR
s H1
N2 reeem e B2
Vertical Vessal Haorizontal Vessal
[ (W
Standard Installation Locations
Standard Locations (#1): Geometric center of the chamber
Standard Locations (#2): Distance from temperature sensor of UUC 2 {cm.)
Standard Locations (#3); Distance from the wall § (cm.)
Position of Std # #2 #3
Channel of Logger 4 5 6

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperaiure: The average reading of standards at any positions or location.

Measured Stabilify- The one-half of greatest maximum difference of measured temperatures at any one probe.

ulaim Asmpiios inaTuTad dafn

DKSH Technology Limited

2533 pamayuTh KA e Taue npamaneneas 10260

2533 Sukhumwil Road, Bangchak, Phrakhanong, Bangkok 10250

Phone: 485 2639 7000  Emai: info.calibrafionfidksh.com  Wabsile: www.dish comisclanific-thailand
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Certificate No.: C11220233 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121 °C
Measured Correction of
Locations Temperature uuc. WO
(*C) ("C) (% °C)
#1 121.05 0.05 2.0
#2 121.086 0.08 1.9
#3 121.03 0.03 2.0
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Sefting | Indicating | Indicating #1 #2 #3 VRN
("C) ("C) (°C) | kglem® ("C) (°C) (°C) (*°C)
121 121 121 1.2 121.05 121.086 121.03 2.0
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
(°C) kalem? (x°C)
121 1.2 1.61

Note: * Maximum uncertainty of the each position

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate

ufein Avmeas o TuTad 4afin

DE.SH Technology Limited

2533 puudnsnl WuRLHA W eI Tande Ay 10280

2533 Subhurmvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +65 2639 T000  Emalt indo.calibralionficish.com  Wabsile: wew.dksh comiacientific-thailand
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