WUy NuY./aue.le
Form NSC/TISI 2

Tufusenawdl  24-LBO135
el e

TususaessuuIy

(Certificate of Accreditation)

21ABd 11N NANTUN BT YRNITUIATFIUUYIRA WA, aeEa
(By Virtue of National Standardization Act B.E. 2551 (2008))

s = s ¢
Lamsmimunwummgwwammmqmmwnﬁu

(Secretary-General, Thai Industrial Standards Institute)

2N lUSUIBIavuUln

(Issues this certificate to)

Us¥n lalawaa wialulad 37dm
(ISOCAL TECHNOLOGY CO,, LTD.)

o ' =
fND f;JJ LauUn
(Address)

orlo/cod M m AUETING WINAUUIETT LWARLLIETI AFUMHUTIUAS
(170/405 Moo 3, Serithai Road, Kannayao, Kannayao, Bangkok)

lasun1s5usaIRNEINIT

(Certificate of competence)

o
AMUUINIZURYN  UBN. eclobd - bé&de
(Standard No. TIS 170252561 (2018) (ISO/IEC 17025: 2017))

Yo muamlunaIsaNLaInaves nesUjuRnsvaaeuazvesljiRnsaeuiieu

(General requirements for the competence of testing and calibration laboratories)

UUIYLAYNITIUTIN  @BULTEU omelo
(Accreditation No. Calibration 0372)

lneilswazidenaviuazvauneiilaluiuses uanslalu QR CODE uag www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)

20Ny &l Uil e TGUIBY W.A. b&ow
(Issue date : 13 June B.E. 2567 (2024))

Bl

(Un85EAnd Lwavias)
HEMUENTETHINNUAMLNTTUNITNTUINTFILUIAYIR

UjiRsvnisunu
£ = L €
' _,,."E Signed by fhﬁ‘m1umni§1uu§aﬁruv;qamvmﬁu (ana.) Lﬁ‘U”Iﬁﬂ']'iﬁ’luﬂﬁ’]uu'lﬁl’igﬂuwaﬁmm%@‘ﬁﬂ’mwﬁu
"*-l Thai Industrial Standards Institute (TISI) Wy,
E| & ‘,’n Date: 2024-06-13T08:25:50.000+07:00 _ii\\\k\/_é/%
710c4ae8 JIBEMEA:
NIENTNAAMNTTN ANNNUINATFIURERTUNAAIMNTIU Bt

AT\
(Ministry of Industry Thailand, Thai Industrial Standards Institute) /




sgazuna1vLarvaueluIusasiasuunins
(Scope of Accreditation for Calibration)

TuSuseaiawil 24-LBO135

(Certification no. 24-LB0135)

THAILAND

YoueaUuRnis U3t lelwuaa welulad 9 11a
(Laboratory Name) (ISOCAL TECHNOLOGY CO.,, LTD.)
o | o
NUYLAVNITIUIBIN dauwneu 0372
(Accreditation No.) (Calibration 0372)
o o Yy ‘o d 2 o o Y]
AUUN 02 aaﬂwmumuw 4 98U WA, 2567 AIUN 8 NUBEU W.A. 2572
(Issue No. 02) (Valid from) (a™ April BE. 2567 (2024)) (Until) (8™ September B.E. 2572 (2029))
v a wa o Y 4 < P
aaunmvosiiins M ans [ wenanwdt [ Haasm O wdewn O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d4191n13 - IAAINEILNTOVD - -
i YNITEBULNYU - o . 19N UNEU
gaulney o —— NIIFADULNYULLAZNNTIN (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. Tl Generating instrument
(1. Electrical)

Ac High Voltage
@ 50 Hz
0.1 kV to 0.5 kV
> 0.5kVto1lkVv
> 1kVto 2kV
> 2 kV to 3 kV
>3 kV to 4 kv
> 4 kV to 5 kv

@ 60 Hz
0.1 kV to 0.5 kv
> 0.5 kVto1kV
>1kVto2kV
> 2 kV to 3 kV
>3 kVtodkVv
> 4 kVto 5kV

DC High Voltage
0.1 kV to 6 kV

57mvV/NV +9.1V
57 mV/NV + 94V
8.8 mV/V + 10V
8.8 mV/V+ 11V
8.8 mV/V + 12V
8.8 mV/V + 12V

57TmV/V +9.1V
57mV/V + 9.4V
8.8 mV/V + 10V
8.8 mV/V + 11V
8.8 mV/V + 12V
8.8 mV/V + 12V

0.20 mV/V + 6.0V

Direct measurement with
high voltage probe
reading

Direct measurement with

DC High voltage standard

* anauluuueu (+) NseiuauABITUUTELIY 95 %

a A P ] g
LLﬁSﬁﬂ’NNVIﬁJWULﬂu‘LUG’HMLE)ﬂﬁTﬁ’J‘U']ﬂ'TﬁLiEN YAAIMNEIUTOVDINTARUNEULALNITIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIBNTNYATINNTIU & w’fm'mmmgwuwﬁmﬁ’mmmawnﬁu
(Ministry of Industry, Thai Industrial Standards Institute)

1/11;'11'71' 1/17




sgaziRgnd1vLazveudeluiusasias]unnis
(Scope of Accreditation for Calibration)

Tususeaawi 24-LB0135
(Certification no. 24-LB0135)

A

THAILAND

atiufl 02 sanlumeua Uil 4 wweu wa. 2567 fefuil 8 Aueneu w.e. 2572
(Issue No. 02) (valid from) (a April B.E. 2567 (2024)) (Unti) (8™ September B.E. 2572 (2029))
amumwﬁaaﬂﬁﬁﬁmi M a3 O wenanwit [ daa5m [ \ndeuil O vaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1u1n19 - ‘?mmmmmmmad s i
& JYNITddULVIBU o . A[/AMTEDUMYU
dgauviay (Parameter) NIFDULNBULEENITIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. v (ma) Measuring instrument Direct measurement with
(1. Electrical (cont.)) DC Voltage DC voltage
0mVto 19 mV 31 pv
> 19 mV to 190 mV 0.12 mV
>190mVto 19V 0.30 mV
>19Vto19V 1.6 mV
>19Vto 190V 15 mV
> 190V to 900 V 0.55V
AC Voltage Direct measurement with
@ 50 Hz to 1 kHz AC voltage
1 mVto 19 mV 0.14 mv
> 19 mV to 190 mV 0.41 mV
>190mVto 19V 2.6 mV
>19Vto 19V 12 mV
>19Vto 190V 0.12V
> 190V to 700 V 1.2V
DC Current Direct measurement with
10 pA to 190 pA 0.16 pA DC current standard
> 190 yAto 1.9 mA 1.3 pA
>1.9mAto 19 mA 13 pA
> 19 mA to 190 mA 0.13 mA
> 190 mA to 1 900 mA 3.0 mA
* granuluuueu (+) fissfuauideiuussua 95 %
LLaé‘iﬁﬂ’J']lJ‘Vlll'lEJLﬂu‘Lﬂﬁl’mLi’JﬂﬁTﬁ‘U’]ﬂ’liL‘%B\‘i %ﬂﬂ'ﬂllﬁ']ll’]'iﬂ‘U?Nﬂ’l‘é’dE)ULﬁElULLaéﬁfﬂi'qfﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNPAAMNTTN @ TNNUNIATFIUNEATUNIAAMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

1/11:1171' 2/17



wasdsnsvinazvaudneluiusesiauifinis
(Scope of Accreditation for Calibration)

Tususesawi 24-LB0135
(Certification no. 24-LB0135)

THAILAND

L) A ygj IU { = u A )
avun 02 20NIWAATUN 4 L8 W.A. 2567 D9TUN 8 AueeU W.A. 2572
(Issue No. 02) (Valid from) (a™ April B.E. 2567 (2024)) (Until) (8™ September B.E. 2572 (2029))
aonunmwesljuiAns M ans O wenanwi [ d2a5m O wwaeud O vareaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
AR MR - IAANUAIUNTOUDY o -
- SNeMSERULIEU . g . I/MsdaUiBU
dauLinu (Parameten) ANTEOUMIBULAENTIA Elibrato Nt

(Field of Calibration)

(Calibration and Measurement Capability*)

1. livh (m9)

(1. Electrical (cont.))

Measuring instrument
AC Current
@ 50 Hz to 1 kHz
10 pA to 190 pA
> 190 pAto 1.9 mA
> 1.9 mAto 19 mA
> 19 mA to 190 mA
@ 50 Hz to 500 Hz
> 190 mA to 1 900 mA

AC Cutoff Current
@ 50 Hz, 60 Hz

(1 100 V Max)
0.1 mAto 0.5 mA
>0.5mAto1mA
>1mAto2mA
>2mAto5 mA
>5mAto 10 mA
> 10 mA to 20 mA

DC Cutoff Current
(1 100 V Max)
0.1 mA to 0.5 mA
>05mAtol mA
>1mAto2mA
>2mAto5mA
>5mAto 10 mA

5.0 pA

8.3 LA

57 pA
0.56 mA

9.6 mA

17 mA/A + 0.6 YA
17 mA/A + 6.0 LA
17 mA/A + 6.0 pA
17 mA/A + 6.0 pA
17 mA/A + 6.0 YA
17 mA/A + 58 pA

17 mA/A + 0.6 pA
17 mA/A + 6.0 pA
17 mA/A + 6.0 pA
17 mA/A + 6.0 LA
17 mA/A + 6.0 LA

Direct measurement with

AC current standard

Direct measurement with

AC cutoff current standard

Direct measurement with

DC cutoff current standard

* arAulukuueUy (+) NsziuanueIuUTENIM 95 %

a 4 o
LLﬁ&ﬂﬁﬂ’ﬂtﬂ’VﬁJ’lULﬂu1ﬂﬁl'1§JLE]ﬂﬂ'1’i’J‘U’l N191999 IAAIILAINNTAVOINTABUY Wisuuazn1sin (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNPAANTIN & TNNUNIATFIURERSUNAEINNTTY

(Ministry of Industry, Thai Industrial Standards Institute)

vn:ﬂﬁ' 3/17




sgaziRenaUkazveudieluiusasiasfifinis
(Scope of Accreditation for Calibration)

Tususesiawi 24-LB0135
(Certification no. 24-LB0135)

A

THAILAND

atufl 02 ponvsauaufl 4 wwey we. 2567 fetudl 8 fugneu w.e. 2572
(Issue No. 02) (Valid from) (ath April B.E. 2567 (2024)) (Until) (8™ September B.E. 2572 (2029))
amumwﬁadﬂﬁﬂ’am‘i M a3 O wenaawd O d2as12 O waeuil O vaeaaui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mmfﬁ S18A15dRULEU quij m:macuai AWNsdeuiisy
GRIVATELY (Parameten NITADUNEULAENNTIN® Caliratior Meho
(Field of Calibration) (Calibration and Measurement Capability*)
1. lnivin (mla) Measuring instrument
(1. Blectrical (cont) | |nsulation Tester Direct measurement with
@ 500V decade resistance box
1 MQ 8.4 kQ
2 MQ 13 kQ
3 MQ 8.9 kQ
4 MQ 18 kQ
5MQ 32 kQ
6 MQ 47 kQ
7 MQ 55 kQ
8 MQ 66 kQ
9 MQ 82 kQ
10 MQ 92 kQ
100 MQ 0.11 MQ
200 MQ 0.66 MQ
300 MQ 0.70 MQ
400 MQ 0.74 MQ
500 MQ 0.77 MQ
600 MQ 0.81 MQ
700 MQ 0.98 MQ
800 MQ 1.1 MQ
900 MQ 1.2 MQ
1GQ 6.6 MQ

* gy luuuey (+) iTesuAnudatiuuszunm 95 %

wazdanumuneduluamuenasivinises AnanuaunsaresIniIsasuisuLaznisIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂ‘iL’VI‘iNQG]ﬂ’Mﬂ‘i‘SlI G 'fimwummigﬂuwﬁmﬁ’mmqmawniiu
(Ministry of Industry, Thai Industrial Standards Institute)

ViUl 4/17




eazdend1vILasvauTelususasiasufianig
(Scope of Accreditation for Calibration)

Tususesianil 24-LB0135 THALUD
(Certification no. 24-LB0135)
atiufl 02 sonlviauatuil 4 wwey wa. 2567 fefuil 8 Aueeu w.a. 2572
(Issue No. 02) (valid from) (at April B.E. 2567 (2024)) (Until) (8™ September B.E. 2572 (2029))
anunwiesUfjoins M ans O wenaowd O dapsm O wdeuit O waneaawi
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1U1n1S - YNANLAILTOVDY - .
- JngNITAdUIEU - . IWMIABUWUY
GRS P MSERUNEULAEMIIN* et hiefhod
(Field of Calibration) (Calibration and Measurement Capability*)
1. lrivir (#0) Measuring instrument
(1. Blectrical (cont.) | Thermocouple temperature Direct measurement with
indicator electrical simulator
Type K
-200 °C to 0 °C 0.65 °C
> 0 °C to 800 °C 0.46 °C
> 800 °C to 1 200 °C 0.48 °C
Type T
-200 °C to 0 °C 0.70 °C
> 0 °C to 400 °C 0.47 °C
Type E
-150 °C to 0 °C 0.55 °C
> 0 °C to 600 °C 0.46 °C
> 600 °C to 1 000 °C 0.47 °oC
Type J
-200 °C to 0 °C 0.57 °C
> 0 °C to 400 °C 0.44 oC
> 400 °C to 1 200 °C 0.45 °C
Type R
0 °C to 400 °C 2.1 °C
> 400 °Cto 1 760 °C 1.5°C

* manululuuey (+) AseiuAnuietiuuszunm 95 %

LLazﬁmmwmaLﬁulﬂmuLaﬂmﬁﬂm N131989 INANEILNTAVBINTAB UL gULAENITIN (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYATANNITY & w’ﬁmummg'}uwﬁmﬁ’m%qmamﬂﬁm
(Ministry of Industry, Thai Industrial Standards Institute)

‘vnjwﬁ 5/17




swazdend1vuazvaudeluiusesissufuiang

(Scope of Accreditat.ion for Calibration) A
luduseaauh 24-LB0135 THAILAND
(Certification no. 24-LB0135)
atull 02 ponlvauaTufl 4 Wiy we. 2567 fefuil 8 fueney wa. 2572
(Issue No. 02) (Valid from) (a™ April B.E. 2567 (2024)) (Until) (8" September B.E. 2572 (2029))
aounwesUfiins [ ams O venaowit [0 d2psm O waowd O vaneanwil
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
mmﬂ " S18NTERULTEU Wﬂmf mmsamai Bmsaeuieu
daumsy (Parameter) DTN AEn A" (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
1. 11/\11'&’1 (via) Measuring instrument
(1. Blectrical (cont.)) | Thermocouple temperature Direct measurement with
Indicator (cont.) electrical simulator
Type S
0 °C to 400 °C 1.9 °C
> 400 °Cto 1760 °C 1.2 °C
Type N
-200 °C to 0 °C 0.91 oC
> 0 °C to 800 °C 0.53 °oC
> 800 °C to 1 300 °C 0.54 oC
Resistance thermometer Direct measurement with
PT 100 (385) electrical simulator
-200 °C to 400 °C 0.19 °C

* manululuuay (+) Nszauamudetiulseunn 95 %
wazdimumnedulunuenaisisnnisdes Inanuaiuisavesnisdouiivuwaznsia (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNIWYATINNITU @ W’{m'lummigwuwamﬁm%qmamniiu
(Ministry of Industry, Thai Industrial Standards Institute)

1/11:'1171' 6/17



s1gaziReaivILazvautigluTusesiasufng
(Scope of Accreditation for Calibration)

TuSusewaan 24-LB0135
(Certification no. 24-LB0135)

THAILAND

o o o Ty oo od e
AUUN 02 E]E]ﬂl‘WGNLWHU‘V] 4 L 4Weu WA, 2567 037UN 8 NUBIYU W.A. 2572
(Issue No. 02) (valid from) (@™ April B.E. 2567 (2024)) (Until) (8" September B.E. 2572 (2029))
anuamvesUfiins M ans O venaawin [ $2p512 [ wwdeui [ vianwanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1113 A ‘T‘Jﬂﬂ'l’]llaqll'\iﬂﬂlaﬂ e -
- FYN1TEDUNIEU A o /NIFDULNYU
TRV (Parameter) RHESER SRR T (Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

2. gl

(2. Temperature)

Temperature indicator with sensor
Resistance thermometer
-15°Cto 0 °C
> 0°Cto 50 °C
> 50 °C to 100 °C
> 100 °C to 180 °C
> 180 °C to 300 °C
> 300 °C to 400 °C

Thermocouple
Type:E K J,N, T
-15°C to 50 °C
> 50 °C to 100 °C
> 100 °C to 180 °C
> 180 °C to 300 °C
> 300 °C to 400 °C
Type:B,R, S
0 °C to 180 °C
> 180 °C to 300 °C
> 300 °C to 400 °C

0.080 °C
0.075 °C
0.21 °C
0.22 °C
0.52 °C
0.60 °C

0.28 °C
0.44 °oC
0.68 °C
1.2 °C
1.5 °C

0.28 °C
0.58 °C
0.70 °C

Comparison with
standard thermometer
in dry block and liquid bath

Comparison with
standard thermometer
in dry block and liquid bath

X v { Y A &
* manulunuuau (+) Nseauamnudiasiuyszunn 95 %

wazdiauvuneduluauenalsizinisised InANEAINITATBINISABUTIBULAEANT TR (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNYAAMNTIN @ TNNUNNTFIURARTUNEAAMNTTH

(Ministry of Industry, Thai Industrial Standards Institute)

'vn:n'ﬁ' /17




sgaziRgndvIkazvautieluiusesiasuiants
(Scope of Accreditation for Calibration)

Tususeaas? 24-LB0135 THAILAAD
(Certification no. 24-LB0135)
o A vﬂ’.’l IU { <= L2 A s
atun 02 DONIARILATUN 4 LUW8Y W.A. 2567 f97UN 8 AuenEU W.A. 2572
(Issue No. 02) (Valid from) (a™ April B.E. 2567 (2024)) (Until) (8" September B.E. 2572 (2029))
anuamveiiins M ans O venaowit O dap512 O waeun [ wareanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GEKRIARP] A %ﬂmmmmmﬂad A -
- F1UNTEDUVIYU - o A0MTEABUNYU
agumey (Parameter) MRl ILRRET I (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
3. 1R Micrometer caliper for Based on
(3. Dimension) external measurement JISB 7502 : 1994
0 mm to 25 mm 1.5 pm

Vernier dial and digital caliper
0 mm to 150 mm 0.015 mm
> 150 mm to 200 mm 0.015 mm
> 200 mm to 300 mm 0.016 mm

Surface plate

Granite
250 mm x 250 mm 3.4 ym
250 mm x 400 mm 3.6 um
300 mm x 300 mm 3.4 um
300 mm x 450 mm 3.7 um
400 mm x 400 mm 3.6 um
450 mm x 450 mm 3.7 uym
450 mm x 600 mm 4.3 ym

Based on
JIS B 7507 : 1993

Direct measurement with
straight edge and

dial comparator

* anauluuuau (+) Asgiuanuiisiulseunn 95 %

LLﬁSﬁﬂ’ﬂNVIiﬂEJLﬂUIU AULBNAITITINTTLIBY VAAIINANNTNVBINTADUBULAZN1T IR (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

and the term “CMCs” has been expressed in the technical document (TLA-

03))

o) = L &
ATTVNINGATAIMNIIY & MNNUNIAIZIUNARNUNYATINNTIU
(Ministry of Industry, Thai Industrial Standards Institute)

1/11:1171" 8/17




s1waziend1vILazvautigluiusesiasufunnig

(Scope of Accreditation for Calibration) A
Tususesaan 24-LB0135 THAILWND
(Certification no. 24-LB0135)
atuil 02 DONIUAMATUN 4 LUWIY W.A. 2567 Fetudl 8 ueneu wa. 2572
(Issue No. 02) (Valid from) (@' April B.E. 2567 (2024)) (Until) (8" September B.E. 2572 (2029))
aounwwesfiinng M ans O wenaowit [ dhasn [ wndeud [ vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a4191713 - YAANMUALITOVD i -
- TYNITFDUNYU a v . A9NTADULNYU
doumay (Parameter) L UGN IR (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
4. 174 Electronic balance Based on
(4. Mass) 0.1 gto 200 g 0.30 mg UKAS LAB 14 : 2015
> 200 g to 500 g 1.3 mg
> 500 ¢to 4000 g 0011 ¢
> 4 000 ¢ to 30 kg 0.11¢
> 30 kg to 500 kg 0.048 kg
5. U9 Push pull gauge and digital Direct measurement with
(5. Force) force gauge standard weight set
0.489Nto5N 1.0 mN
>5Nto50N 0.01 N
> 50 N to 500 N 0.10 N
6. AUAU Pressure measuring instrument Based on DKD-Ré6-1 : 2014

(6. Pressure) Pressure gauge

Gauge pressure (Pe)

0 kPa to 2 000 kPa 1.5 kPa pressure medium : gas
> 2 000 kPa to 5 000 kPa 4.3 kPa
0 kPa to 6 000 kPa 4.3 kPa pressure medium : oil
> 6 000 kPa to 7 000 kPa 4.7 kPa

Vacuum gauge pressure medium : gas

Gauge pressure (Pe)
-90 kPa to 0 kPa 1.2 kPa

* gAanuluwuuey (+) Aszauanuatulseunn 95 %
wazdinuvunedulumuenansizinisies Aaanuanunsavesnisaeuisunaznsin (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NITNTNYAFINNTIU & ’1%&'1141J'1¢]‘§2’1UN5ﬂﬁm%qmﬁ’mﬂ'ﬁ’iﬂ
(Ministry of Industry, Thai Industrial Standards Institute)

wﬁwﬁ 9/17



Meaudsadvuazvautigluiusasiaifing
(Scope of Accreditation for Calibration)

Tu¥useaand 24-LB0135

(Certification no. 24-LB0135)

THAILAND

ar A y&j Iu 1 < U dl a
atuin 02 20NIMUATUT 4 Lwwieu w.a. 2567 By & nUETIL WA, 2572
(Issue No. 02) (Valid from) (4t April B.E. 2567 (2024)) (Until) (8% September B.E. 2572 (2029))
aomunmwewuinns O ans M wenaawin [ 4ap5m O wdeudt O vaneaaud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a191n13 - YAANUANUTOUD - 3
» J189N1FADULNEY 3 . B/MTABUNIEY
ULy I ATEDUNBULAZMTIA Calibration Method)

(Field of Calibration)

(Calibration and Measurement Capability*)

1. v

(1. Electrical)

Generating instrument
AC High Voltage

@ 50 Hz
0.1 kV to 0.5 kv
>0.5kVto1kV
>1kVto2kV
> 2kVto3kV
>3 kVtodkv
>4 kV to 5 kv

@ 60 Hz
0.1 kV to 0.5 kv
>05kVto1kV
> 1kVto2kV
> 2 kVto3kV
> 3 kV to 4 kv
> 4 kV to 5kV

DC High Voltage
0.1 kVto 6 kv

57 mV/N + 12V
57 mV/N + 12V
8.8 mV/V + 13V
8.8 mV/V + 14V
8.8 mV/NV + 15V
88 mV/V + 15V

57 mV/NV + 12V
57mV/N + 12V
8.8 mV/V + 13V
8.8 mV/V + 14V
8.8 mV/V + 15V
8.8 mV/V + 15V

0.20 mV/V+ 6.1V

Direct measurement with

high voltage probe reading

Direct measurement with
standard voltage divider

reading

! toa u| Y] { o
* ananuluuuuou (+) NzsuAnUtaduUsEINu 95 %
= a P = P ")
wazdnunneduliauenansignnisisst InANaINITaTeINISABUWBULaEA1TIR (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NIENTNEAAMNTTU @ MNNUNATTIUNERTUNGRAMNTIN

(Ministry of Industry, Thai Industrial Standards Institute)

wud 10/17




gazRead1vLazvautgluiusasiaaujians
(Scope of Accreditation for Calibration)

) o
Tususeaaan 24-LB0135
(Certification no. 24-LB0135)

auuN

= w A o
aNIUN 8 nUBIBU W.A. 2572

yd‘j IU IJ
02 28NIUAIATUN 4 LWWEU WA 2567 ; N
(Issue No. 02) (Valid from) (@™ April BLE. 2567 (2024)) (Unti) (8™ September B.E. 2572 (2029))
aounmwesfiines O ams M yonaowdt [ $2p9m O waeuin O vawani
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1119 . YANMUANITOVB - -
- T1YNTABULNEIU - - 2/NTEOUNIU
dsuwisy (Parameter) e JENEIL At T (Calibration Method)

(Field of Calibration) (Calibration and Measurement Capability*)

1. v (m)

(1. Electrical (cont.))

Measuring instrument
AC Cutoff Current
@ 50 Hz, 60 Hz

(1100 V Max)
0.1 mAto 0.5 mA
>05mAtolmA
>1mAto2mA
>2mAto5mA
>5mAto 10 mA
> 10 mA to 20 mA

17 mA/A + 0.6 LA
17 mA/A + 6.0 pA
17 mA/A + 6.0 LA
17 mA/A + 6.0 pA
17 mA/A + 6.0 pA
17 mA/A + 58 YA

DC Cutoff Current
(1 100 V Max)
0.1 mA to 0.5 mA
>0.5mAto 1 mA
>1mAto2mA
>2mAto5 mA
> 5mAto 10 mA

17 mA/A + 0.6 pA
17 mA/A + 6.0 pA
17 mA/A + 6.0 UA
17 mA/A + 6.0 UA
17 mA/A + 6.0 pA

Direct measurement with

curr. calibrator for W.Tester

Direct measurement with

curr. calibrator for W.Tester

* aauluuueu () Nseaumnudeiiulseunn 95 %

LLaSﬁﬂ’J’mViﬂJ’lEJLGUIUGIWMLGHEIW??J%WHW?L‘%@G YAAINENTOVBINTHRUTIBULALNTIA (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂiz‘ﬂi’N@qmﬁ']‘Viﬂi‘ill d w’maﬂummsyumamﬁmmqmmuﬂﬁn
(Ministry of Industry, Thai Industrial Standards Institute)
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seazideaavinazvaudigluiusewialiants
(Scope of Accreditation for Calibration)

Tu§useaandi 24-LB0135 THAILAND
. vy g (Certification no. 24-LB0135) o d .
adul 02 2ONIARILATUN 4 LuwgU W.A. 2567 E9IUY 8 AU W.A. 2572
(Issue No. 02) (Valid from) (@™ April BE. 2567 (2024)) (Until) (8" September B.E. 2572 (2029))
anunwvesUfiims [ anas M venanwit [ $2p3m O wdouit O vawanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
111113 - YAAUANITOVD - -
- TENTABUIEU - y WM TAUWIEU
GRIVALERY Baraimiert NNSABUWEULAYNITIN® R
(Field of Calibration) (Calibration and Measurement Capability*)
1. v (0) Measuring instrument
(1. EBlectrical (cont.)) | |nsulation Tester Direct measurement with
@ 500 V decade resistance box
1 MQ 9.3 kQ
2 MQ 15 kQ
3 MQ 12 kQ
4 MQ 22 kQ
5 MQ 37 kQ
6 MQ 52 kQ
7 MQ 62 kQ
8 MQ 74 kQ
9 MQ 90 kQ
10 MQ 0.10 MQ
100 MQ 0.20 MQ
200 MQ 0.82 MQ
300 MQ 0.94 MQ
400 MQ 1.1 MQ
500 MQ 1.2 MQ
600 MQ 1.3 MQ
700 MQ 1.6 MQ
800 MQ 1.7 MQ
900 MQ 1.9 MQ
1GQ 7.2 MQ
* nanalauuney (&) fssiuanuidesiuussana 95 %
LLazﬁmmwmaLﬁulﬂmul,aﬂmﬁ‘mmiﬁiaa %ﬂﬂ'ﬂﬂﬁ'\ﬂ’ﬁﬂ’ﬂ@\‘]ﬂ‘ﬁﬂ@‘ULﬁEJ'ULLﬂb’ﬂ'ﬁ’:]'ﬂ (TLA-03)
(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))
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gazBend1Lazvaudeluiusesiasfunnig
(Scope of Accreditation for Calibration)

Tu¥usesiadl 24-LB0135 THAILD
(Certification no. 24-LB0135)
atudl 02 genlvsauniuil 4 wwew wa. 2567 fetudl 8 fugneu wa. 2572
(Issue No. 02) (Valid from) (a™ April B.E. 2567 (2024)) (Unti) (8" September B.E. 2572 (2029))
amumwﬁaaﬂﬁﬁﬁmi [ ans M uenanuit [ dapsm O ndouil O viangaanuil
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d197119 i %ﬂﬂ’ﬂllﬁ']ll']'iﬂ“ﬂﬂ\i ac &
- NYNIEDUNYU i o /ATAUNYU
daulngu (Parameter) NTABUNEULLAYNTIN® (Calibration Method)
(Field of Calibration) (Calibration and Measurement Capability*)
. 'lwivh (m0) Measurement Instrument
(1. Electrical (cont.) | Thermocouple temperature Direct measurement with
indicator electrical simulator
Type K
-200 °Cto 0 °C 0.67 °C
> 0 °C to 800 °C 0.54 °C
> 800 °C to 1 200 °C 0.60 °C
Type T
-200 °C to 0 °C 0.72 °C
> 0 °C to 400 °C 0.50 °C
Type E
-150 °Cto 0 °C 0.57 °C
> 0 °C to 600 °C 0.52 °C
> 600 °C to 1 000 °C 0.57 °C
Type J
-200 °Cto 0 °C 0.59 °C
> 0 °C to 400 °C 0.48 °C
> 400 °C to 1 200 °C 0.57 °C
Type R
0 °C to 400 °C 2.1°C
> 400 °Cto 1 760 °C 1.7 °C
* anuluiuueu (=) fissuanudesiulsyunm 95 %
wazdaamanedulumuenansivinsites Ianuautsavesnisaauliioulasnisia (TLA-03)
(* Expressed as an uncertainty () providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NTTNTNYAFINNTIU @ ﬁm']ummgmwamﬁ’m%qcﬂm%ﬂﬁu
(Ministry of Industry, Thai Industrial Standards Institute)
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swazdendvwazuautislususesinalinnns
(Scope of Accreditation for Calibration)

TuSuseaan 24-LB0135 THAILARD
(Certification no. 24-LB0135) '
atun 02 PONIMALATUN 4 LU W.A. 2567 f9Iun 8 Ausneu w.a. 2572
(Issue No. 02) (Valid from) (ath April B.E. 2567 (2024)) (Unti) (8™ September B.E. 2572 (2029))
anunwesUfuinns O ans M wenanwin O F2a3m O waeun O varwaaud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
aA1UN1T - YNAUEUITOVDY - »
- F1ENTABULNYU - v . I5N1TEDUNIYU
douLneu Parameten) NNSABUNBULALNTIN il hathod)
(Field of Calibration) (Calibration and Measurement Capability*)
1. W1 (ma) Measurement Instrument
(1. Electrical (cont) | Thermocouple temperature Direct measurement with
indicator electrical simulator
Type S
0 °C to 400 °C 1.9 °C
> 400 °C to 1 760 °C 1.4 °C
Type N
-200 °C to 0 °C 0.93 °C
> 0 °C to 800 °C 0.61 °C
> 800 °C to 1 300 °C 0.68 °C

Resistance thermometer
PT 100 (385)

2 Wire

-200 °C to 400 °C 0.23 °C
3 Wire

-200 °C to 400 °C 0.24 °C
4 Wire

-200 °C to 400 °C 0.23 °C

* gnanuluiuleu (+) Nszduanuaiulszan 95 %
wazianuneduluauienansiginisiied InAnNa1dnsavednITaeuLEuLazn1TIn (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

NSTVTNYAIAMATIN @ TNNUNIATFIUNAANUNGAAMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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sieazienavLazvautigluiusesiaslunnig
(Scope of Accreditation for Calibration)

Tususesaad 24-LB0135
(Certification no. 24-LB0135)

A

THAILAND

s c‘ yg IU dl =< @ dl >
auun 02 DONIAILATUN 4 LUWIBU W.A. 2567 9IUN 8 NUBIYU W.A. 2572
(Issue No. 02) (Valid from) (a™ April B.E. 2567 (2024)) (Until) (8™ September B.E. 2572 (2029))
aorunesUfoinms O ans M venaauin [ $2asm O waeui [ vaneanud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#@197n13 » YAANUAILTOUD - -
- IYNITADUNEU - o WNTEBUWEU
AuIney (Paramete) ATABULVBULAZNNTIN Callbration Methiod)

(Field of Calibration)

(Calibration and Measurement Capability*)

2. gumngll

(2. Temperature)

Temperature indicator with sensor

Resistance thermometer

-15°Cto 0 °C 0.080 °C
> 0°Cto 50 °C 0.075 °C
> 50 °C to 100 °C 0.21 °C
> 100 °C to 180 °C 0.22 °C
> 180 °C to 300 °C 0.52 °C
> 300 °C to 400 °C 0.60 °C
Thermocouple
Type : E, K J,N, T
-15 °C to 50 °C 0.28 °C
> 50 °C to 100 °C 0.44 °C
> 100 °C to 180 °C 0.68 °C
> 180 °C to 300 °C 1.2 °C
> 300 °C to 400 °C 1.5°C
Type:B, R, S
0 °C to 180 °C 0.28 °C
> 180 °C to 300 °C 0.58 °C
> 300 °C to 400 °C 0.70 °C

Comparison with
standard thermometer
in dry block and liquid bath

Comparison with
standard thermometer
in dry block and liquid bath

* granulunuuey (+) NseauaNuaIuUsENIM 95 %

waziinnuunedulumuenansivzinisiaed InANNAINITATeINITaUBULAZANT IR (TLA-03)

(* Expressed as an uncertainty () providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

CY) = s €
AFENTNPAAMNIIU & NAIUNIRNTFIUNANNUTNEREINNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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avun

seazideag1vnasvauTigluiusasiaslfunng
(Scope of Accreditation for Calibration)

& d
lususeaawd 24-LB0135
(Certification no. 24-LB0135)

THAILAND

95 IU ‘J =2 @ C‘ L2
02 DONWMAATUN 4 Lee W.A. 2567 eun 8 fueneu w.a. 2572
(Issue No. 02) (Valid from) (4™ April BE. 2567 (2024)) (Until) (8" September BE. 2572 (2029))
anunmmesUfiins O ans M venaowit O $ap9m O wwaeui [ veneaaud
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
a1v1IM3 o URPUENINTOVRN . gy
o FIENTEARUEY . o, TmMsdouigy
douiiey (Parameter) MIABULNIEULALMTIA ol i e

(Field of Calibration)

(Calibration and Measurement Capability)

3, 16

(3. Dimension)

4. 174
(4. Mass)

Surface plate

Granite
250 mm x 250 mm 3.4 pm
250 mm x 400 mm 3.6 um
300 mm x 300 mm 3.4 um
300 mm x 450 mm 3.7 um
400 mm x 400 mm 3.6 um
450 mm x 450 mm 3.7 um
450 mm x 600 mm 4.3 uym
750 mm x 1 000 mm 8.0 pm

Electronic balance

0.1 ¢gto 200 ¢ 0.30 mg

> 200 g to 500 ¢ 1.3 mg

>500¢t04000¢ 0.011 ¢

>4 000 g to 30 000 ¢ 0.11¢

> 30 kg to 500 kg 0.048 kg

Direct measurement with
granite straight edge and

dial comparator

Based on
UKAS LAB 14 : 2015

* aAulunuueu (+) NszAuANUtatulsEinm 95 %

wazianuvneduluauenalsivzinisises InenuaiuisaveasnIsasuisuLazn1sin (TLA-03)

(* Expressed as an uncertainty (z) providing a level of confidence of approximately 95%
and the term “CMCs” has been expressed in the technical document (TLA-03))

ﬂ’ifb"ﬂ’iNE}CﬂﬁW‘ViﬂﬁN 5] w’ﬁmummgwuwﬁmﬁmanmwﬂﬁu
(Ministry of Industry, Thai Industrial Standards Institute)
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swazRend1vLazvaudtgluTusesiasufinnis
(Scope of Accreditation for Calibration)

lususeaaa? 24-LB0135 THALAND
(Certification no. 24-1.B0135)
atun 02 2ONINRAILAIUN 4 LUWIBU W.A. 2567 DITUN 8 Aueeu WA 2572
(Issue No. 02) (Valid from) (@' April B.E. 2567 (2024)) (Unti) (8" September B.E. 2572 (2029))
aonunmvesUfiiins O ans Muenaawit O dhesn  Dwdewdi O wangaowi
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREEIANP] - %ﬂﬂ?']llﬂ’m’liﬂ?]aﬁ e A
i IYNTADUVIEU - v . IFNTdDUNLU
dauney e — NIFDULNEULLRLZNITIN (Calibration Methiod)
(Field of Calibration) (Calibration and Measurement Capability*)
5. AUAU Pressure measuring instrument
(5. Pressure) Pressure gauge Based on DKD-R6-1 : 2014
Gauge pressure (Pe)
0 kPa to 2 000 kPa 1.5 kPa pressure medium : gas
> 2 000 kPa to 5 000 kPa 4.3 kPa
0 kPa to 6 000 kPa 4.3 kPa pressure medium : oil
> 6 000 kPa to 7 000 kPa 4.7 kPa

Vacuum gauge

Gauge pressure (Pe)

-90 kPa to 0 kPa 1.2 kPa pressure medium : gas

* graulunuuey (+) NsgiuanudniuUTENIN 95 %

and the term “CMCs” has been expressed in the technical document (TLA-03))

wazianuvuneduluanuenansivininged Inanuainsavesn1saeuiisunazn1sin (TLA-03)

(* Expressed as an uncertainty (+) providing a level of confidence of approximately 95%

NITNTNYAAMNTIY & ﬂ’mawummsgwuwﬁmﬁmmmmuniiu
(Ministry of Industry, Thai Industrial Standards Institute)
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