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DC Voltage

0 mVto < 330 mV
0.33Vto<33V
33Vto<33V
33Vto <330V
330 Vto 1 000V
DC Current

0 pA to < 330 pA
0.33 mA to < 3.3 mA
33 mAto <33 mA
33 mA to < 330 mA
033 Ato<3A
3Ato 20 A
Resistance
0Qto<l1lQ
11Qto<33Q
33Qto< 110 Q
110 Qto <330 Q
330 Qto < 1.1 kQ
1.1 kQ to < 3.3 kQ
33kQto < 11kQ
11 kQ to < 33 kQ
33 kQ to < 110 kQ
110 kQ to < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQ to < 11 MQ
11 MQ to < 33 MQ

24 UV/NV + 3.3 Vv
13 pV/V + 19 v
14 pV/V + 0.32 mV
21 yV/V + 43 mV
21 WV + 6.8 mV

0.18 mA/A + 27 nA
0.12 mA/A + 0.14 pA
0.12 mA/A + 2.7 YA
0.12 mA/A + 29 pA
0.44 mA/A + 0.65 mA

1.2mA/A + 3.0 mA

47 u/Q + 1.2 mQ
35 uQ/Q + 1.9 mQ
33 uQ/Q + 2.0 mQ
33 uQ/Q + 6.0 mQ
33 p/Q + 12 mQ
33 p/Q + 60 mQ
33 p/Q +0.12 Q
33 u/Q + 0.60 Q
B3P/ +1.2Q
37 uQY/Q + 6.6 Q
37 uQ/Q + 13 Q
70 m/Q + 0.17 kQ
0.16 mQ/Q + 0.23 kQ
0.29 mQ/Q + 3.0 kQ

4191N13 - InANENNTOVDS o -
o S9N SEOULEU - N Wnsaeudiey
doulfigy nsaeuLieulaz T
1.1l Measuring instrument

In-house method :
WL-E001 by direct

measurement

In-house method :
WL-EQ03 by direct

measurement

In-house method :
WL-E005 by direct

measurement

) ' ' a w d o
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1. T (o) Measuring instrument

Resistance (cont.) In-house method :
33 MQ to < 110 MQ 0.58 mQ/Q + 16 kQ WL-E005 by direct
110 MQ to < 330 MQ 3.5 mQ/Q + 0.18 MQ measurement
330 MQ to 1 000 MQ 18 mQ/Q + 0.61 MQ
Insulation tester In-house method :
at 500 V, and 1 000 V WL-EQ06 by direct

400 kQ 0.88 kQ measurement

500 kQ 0.90 k@

600 kQ 0.92 kQ

700 kQ 0.94 kQ

800 kQ 0.97 kQ

900 kQ 1.0 kQ

1 MQ 2.5 kQ

2 MQ 4.7 kQ

3 MQ 7.0 kQ

4 MQ 11 kQ

5 MQ 13 kQ

6 MQ 16 kQ

7 MQ 17 kQ

8 MQ 20 kQ

9 MQ 22 kQ

10 MQ 24 kQ

20 MQ 48 kQ

30 MQ 71 kQ

40 MQ 0.12 MQ

50 MQ 0.14 MQ

60 MQ 0.16 MQ

70 MQ 0.18 MQ

80 MQ 0.20 MQ

90 MQ2 0.22 MQ

* praulaudueu (+) fisefumnandesiuyseanm 95 %
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1. it (si9) Measuring instrument
Insulation tester (cont.) In-house method :
at 500 v, 1 000 V WL-EQ06 by direct
100 MQ2 0.25 MQ measurement
200 MQ 1.2 MQ
300 MQ 1.8 MQ2
400 MQ 2.4 MQ
500 MQ 3.0 MQ
600 MQ 3.6 MQ
700 MQ 4.2 MQ
800 MQ 4.7 MQ
900 MQ 5.3 MQ
1GQ 5.9 MQ
2 GQ 24 MQ
3 GQ 35 MQ
4 GQ 47 MQ
5GQ 59 MQ)
6 GQ 70 MQ2
7 GQ 82 MQ
8 GQ2 93 MQ
9 GQ2 0.11 GQ
10 GQ 0.12 GQ
11 GQ 0.13 GQ
AC Voltage In-house method :
@ 45 Hz to < 10 kHz WL-EQ02 by direct
I mVto<33mVv 0.18 mV/V + 7.2 WV measurement
33 mV to < 330 mV 0.17 mV/V + 17 pVv
0.33Vto<33V 0.18 mV/V + 0.14 mV
33Vto<33V 0.18 mV/V + 1.4 mV
* anauldutueu () fsziumnandesiuuseana 95 %
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AC Voltage (cont.)

@ 10 kHz to < 20 kHz
1 mVto<33mVv
33 mV to < 330 mV
0.33Vto<33V
33Vto<33V
33 Vto <330V

@ 20 kHz to 100 kHz
1 mVto<33mV
33 mV to < 330 mV
0.33Vto<33V

@ 20 kHz to 90 kHz
33Vto<33V

@ 45 Hzto < 1 kHz
33Vto <330V

@ 1 kHz to < 10 kHz
33 Vto <330V

@ 45 Hz to < 8 kHz
330 Vto 1020V

AC Current

@ 45 Hz to 1 kHz
29 YA to < 330 pA
330 JAto < 3.3 mA
3.3 mA to 33 mA
33 mA to < 330 mA
033 Ato<3A

@ 45 Hz to < 100 Hz
3Ato 20 A

@ 100 Hz to 1 kHz
3At0 20 A

0.24 mV/V + 7.2 uV
0.19 mV/V + 17 pV
0.22 mV/V + 0.14 mV
0.28 mV/V + 1.4 mV
0.29 mV/V + 24 mV

4.1 mv/V + 15 WV
0.93 mV/V + 0.68 mV
0.81 mV/V + 29 mV

1.1 mV/V + 3.5 mV
0.22 mV/V + 19 mV
0.24 mV/V + 20 mV
0.35 mV/V + 84 mV
1.5 mA/A + 0.68 LA
1.2 mA/A + 0.94 pA
0.47 mA/A + 7.7 LA
0.47 mA/A + 78 pA
0.70 mA/A + 0.81 mA

1.4 mA/A + 8.3 mA

1.8 mA/A + 8.3 mA

@195 - YAANANWTOVDS o -
- INYNNTABUMNYU o s ENTEUMWEUY
daunguy ATEDUWIBULAZANTINT
1. Tl (wio) Measuring instrument

In-house method :
WL-EQ02 by direct

measurement

In-house method :
WL-E004 by direct

measurement

1 ] ] A U A QIJ
* AU landEeY (+) NTEAUAIUTRNUUTEN 95 %
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1. s (se)

Measuring instrument
AC current (cont.)
@ 50 Hz to 60 Hz
20Ato 25 A
> 25 Ato 50 A

@ > 60 Hz to 400 Hz

20Ato 25 A
>25Ato 50 A
DC Clamp meter
330 mMAto <3 A
3Ato020 A
>20Ato <150 A
150 Ato 1 000 A
AC Clamp meter
@ 45 Hz to 1 kHz
0.33Ato<3A
3Ato 20 A
> 20 Ato < 150 A
150 Ato 1 000 A
AC Wattmeter
@45 Hzto < 65 Hz
9.9 Wto < 3000W
(at 33 V to 300V,
0.3 Ato 10 A),
Power factor = 1

3 000 W to < 10 kW

(at 300 V to 500V,
10 A to 20 A),

Power factor = 1

1.8 mA/A + 40 mA
1.8 mMA/A + 72 mA

2.5 mA/A + 40 mA
2.5 mA/A + 72 mA

0.44 mA/A + 0.30 mA
1.2 mA/A + 2.9 mA
2.9 mA/A + 85 mA
3.1 mA/A +0.18 A

0.70 mA/A + 0.82 mA
1.8 mA/A + 41 mA
9.2 mA/A + 0.15 A
9.3 mA/A + 0.40 A

1.2 mW/W + 59 mW

1.2 mW/W + 84 mW

In-house method :
WL-EQ04 by direct

measurement

In-house method :
WL-E007 applying known
current from
multi-product calibrator
and 50 turn current coil
In-house method :
WL-E012 applying known
current from
multi-product calibrator

and 50 turn current coil

In-house method :
WL-EQ09 by direct

measurement

l ] ] IJ QIJ
* aranuliuuusy (+) NseAuauBiuUTENM 95 %
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Measuring instrument
Temperature indicators
Type J

-190 °C to < -100 °C
-100 °C to < 600 °C
600 °C to 900 °C

Temperature indicators

Type K

-190 °C to < -100 °C
-100 “Ct0 0 °C

>0 °Cto 1000 °C

> 1000 °C to 1 200 °C
Type T

-190 °C to < -100 °C
-100 °Cto < 0 °C
0°Cto 350 °C

Digital tachometer
(Photo type)

30 r/min to < 99.99 r/min
100 r/min to < 999.9 r/min
1 000 r/min to 99 999 r/min

Stroboscope
60 r/min to > 999.99 r/min
1 000 r/min to
< 9 999.9 r/min
10 000 r/min to 99 999 r/min
Frequency
Time base 10 MHz

0.94 °C
0.90 °C.
0.92 °C

1.0°C
0.91 °C
0.94 °C
1.0°C

1.2°C

0.93 °C
0.90 °C

0.010 r/min
0.10 r/min
1.0 r/min

0.034 r/min
0.12 r/min

1.2 r/min

6.0 x 1077 **

(**Exclude effect of UUQ)

In-house method :
WL-E010 by direct

measurement

In-house method :
WL-E010 by direct

measurement

In-house method :
WL-E019 by direct

measurement

In-house method :
WL-E020 by indirect

measurement

In-house method :
WL-E030 by direct

measurement

9 <

U ] ] A 0.'1
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1. T (si0)

Measuring instrument
Frequency (cont.)
20 Hz to 100 Hz
> 100 Hz to 1 kHz
> 1 kHz to 10 kHz
> 10 kHz to 100 kHz
> 100 kHz to 1 MHz

Inductance
@ 1 kHz

1 mH

10 mH

1H
Capacitance
@ 100 Hz to < 1 kHz

10 pF

100 pF

1 000 pF

10 nF

100 nF

1 000 nF
Resistance
@ 1 kHz

1Q

10Q

100 @

1 kQ

(**Exclude effect of UUQC)

6.0x 1070 **
6.0x 107 **
6.0 x 107 **
6.0 x 1070 **
6.0 x 100 **

1.2 pH
12 uH
1.2 mH

6.3 fF
63 fF
0.64 pF
6.3 pF
64 pF
0.63 nF

63 uQ
0.14 mQ
1.3 ma
60 mQ

In-house method :
WL-E048 by direct
measurement with
Signal generator and
Synthesizer function
Generator with external
10 MHz time base from
Rubidium frequency
standard

In-house method :
WL-E049 by direct

measurement

In-house method :
WL-E0Q32 by direct

measurement

In-house method :
WL-E050 by direct

measurement

i ] = o o
* aranulduiuou (+) NIsgaUANULTBLUUSBUN 95 %
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1.l (m9)

Measuring instrument
Resistance
@ 1 kHz (cont.)
10 kQ
100 ko
Digital oscilloscope
Vertical deflection

impedance 1 MQ (Volt/div)

2mVv
5mVv
10 mV
20 mV
50 mv
0.1V
0.2V
0.5V
1V
2V
5V
10V
20V

impedance 50MQ (Volt/div)

2mVv
5mV
10 mVv
20 mV
50 mV
0.1V
0.2V
05V
1V

0.14 &
1.7 Q

61 uv
82 pv
0.12 mV
0.20 mV
0.40 mV
0.74 mV
1.6 mV
4.0 mV
7.0 mV
16 mV
36 mv
70 mV
0.16 V

81 uv
0.14 mV
0.22 mV
0.40 mV
0.92 mV
1.8 mV
3.6 mV
8.8 mV

18 mV

In-house method :
WL-EQ50 by direct

measurement

In-house method :
WL-E023 by direct
Measurement with

multi-product calibrator

1 1 1 al a &
* AnAulilwdusu (+) AsEaumUtaIUTEI 95 %
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1.l (wie) Measuring instrument
Digital oscilloscope In-house method :
Horizontal deflection WL-E023 by direct
(time/div) measurement with
10 ns 7.3 ps multi-product calibrator
20 ns 7.3 ps
50 ns 7.3 ps
100 ns 73 ps
200 ns 73 ps
500 ns 73 ps
1 s 0.73 ns
2 s 0.73 ns
5 s 0.73 ns
10 ps 7.3ns
50 ps 7.3 ns
0.1 ms 73 ns
0.2 ms 73 ns
0.5 ms 73 ns
1ms 0.73 ps
2 ms 0.73 ps
5ms 0.73 s
10 ms 7.3 s
20 ms 7.3 s
50 ms 7.4 us
0.1s 73 s
0.2s 73 s
0.5s 74 ps
1s 0.73 ms
2s 0.73 ms
5s 0.74 ms
* dpnililituen (=) fisyduaiudosiulsyan 95 % =2
atufl 1 RawstTuil 13 Aemem w.a. 2563 N19/39
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1. Wi (sa)

Measuring instrument
Digital oscilloscope
Bandwidth at reference
frequency 50 kHz amplitude
600 mVp-p
(impedance 1 MQand 50 MQ)
50 kHz to 100 MHz
> 100 MHz to 600 MHz
Static voltage meter
0.5 kV to 5 kv
> 5 kV to 30 kV
DC current shunt
1 mQ
1 mQto < 10 mQ
10 mQ to < 100 mQ
100 mMQto<1Q
10to<10Q

Generating instrument
DC Voltage
0 mV to 100 mV
>100mVitotlV
>1Vto 10V
> 10 Vto 100V
> 100 Vto 1000V
DC current
0 mA to 10 mA
> 10 mA to 100 mA
> 100 mAto 1A
>1Ato3A

0.15dB
0.40 dB

58 uW/V +42V
58 WV + 71V

0.29 pQ/Q
6.5 p/Q
46 uQ/Q
0.28 pQ/Q
3.2 uQ/Q

58 pv/vV + 5.5 pv
a7 pNV + 17 uv
41 pv/vV + 0.17 mv
52 uV/NV + 2.3 mV
52 pV/V + 24 mV

0.58 mA/A + 2.7 pA
0.58 mA/A + 16 pA
1.2 mA/A + 0.29 mA
1.4 mA/A + 1.3 mA

In-house method :
WL-E023 by direct
measurement with

multi-product calibrator

In-house method :
WL-E029 by direct
measurement
In-house method :
WL-EO042base on
Ohm’s law by indirect

measurement

In-house method :
WL-E011 by direct

measurement

In-house method :
WL-E016 by direct

measurement

1 ) 1 A QU d QIJ
* araulduuusu (+) AsgaumBTuUsYNM 95 %
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DC current (cont.)

>3Ato10A

> 10Ato 20 A

> 20 A to 100 A

AC High voltage

@ 50Hz /60 Hz
1 kVto 2 kV
> 2 kV to 3 kV
> 3 kV to 4 kV
>4 kVto 5 kv
> 5kV to 6 kV
> 6 kV to 7 kV
> 7 kV to 8 kV
> 8 kV to 9 kV
> 9 kV to 10 kV

DC High voltage

1 kVto 2 kV

> 2 kV to 4 kV

> 4 kV to 6 kV

> 6 kV to 8 kV

> 8 kV to 10 kV

DC Cutoff current

0.5 mA

1 mA

2 mA

5 mA

10 mA

12 yA/A + 1.3 mA
24 pA/A + 2.5 mA
0.12 mA/A + 12 mA

12 mV/V + 65V
12mV/V + 65V
12mV/V + 65V
12 mV/V + 6.5V
12mV/N + 7.1V
12mV/NV+7.1V
12mV/N + 7.1V
12mV/N + 7.7V
12mvN + 77V

58mV/AV + 37V
58 mV/NV + 37V
58 mV/V +3.7V
58 mV/V +40V
58 mV/V +4.0V

12 mA/A + 3.1 pA
12 mA/A + 6.2 pA
12 mA/A + 13 pA
12 mA/A + 31 pA
12 mA/A + 62 pA

AN . TnANaINIIAT0Y o .
. FIIMIADULTIEY . y Rnsaeuiisy
asuliiey nsaeuisuLaznTin*
1. Tl (sip) Generating instrument

In-house method :
WL-E016 by direct

measurement

In-house method :
WL-EQ08 by direct

measurement

In-house method :
WL-E0Q13 by direct

measurement

In-house method :
WL-E015 by direct

measurement

U ] 1 c|= QU d 0.'/
* Aranu iU (+) NsAUAMUBNIUUTEIM 95 %
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1. I (mi9)

Generating instrument
AC Cutoff current
@ 50 Hz / 60 Hz
0.5 mA
1 mA
2 mA
5mA
10 mA
20 mA
50 mA
100 mA
AC Voltage
(@ 10 Hz to 10 kHz)
0 mV to 100 mV
>100mVtolV
>1Vtol0V
> 10 Vto 100 V
> 100 V to 700 V
AC Current
@ 45 Hz to 60 Hz
5Ato 10A
>10Ato 20 A
>20Ato 30 A
>30Atod0A
> 40 Ato 50 A
> 50 Ato 60 A

12 mA/A + 3.2 pA

12 mA/A + 6.2 pA

12 mA/A + 13 pA

12 mA/A + 31 pA

12 mA/A + 62 pA
12 mA/A + 0.13 mA
12 mA/A + 0.32 mA
12 mA/A + 0.62 mA

0.70 uV/mV + 0.058 mV
0.70 pV/mV + 0.42 mV
0.70 mV/V + 43 mV
0.70 mV/V + 43 mV
0.70mV/V + 0.40 V

0.16 A
0.26 A
037 A
0.49 A
0.60 A
072 A

In-house method :
WL-E014 by direct

measurement

In-house method :
WL-E021 by direct

measurement

In-house method :
WL-E026 by direct

measurement (4 wire)

l 1 ] A d ﬂ:’
* grau oy (+) NseaumNUtERUUTEIM 95 %
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1. W (vie)

Generating instrument
AC current (cont.)

@ 45 Hz to 60 Hz
5Ato 10 A
>10Ato 20 A
>20Ato 30 A
>30Atod0 A
> 40 Ato 50 A
> 50 Ato 60 A

@ 45 Hz to 60 Hz
05At02A
>2Ato5A
>5Ato 10A
>10Ato 15A

Frequency (Source)
10 Hz to 100 Hz
> 100 Hz to 1 kHz
> 1 kHz to 10 kHz
> 10 kHz to 100 kHz
> 100 kHz to 225 MHz

Resistance (AC)

@ 45 Hz to 60 Hz
50 mQ (at 5 A to 60 A)
100 mQ (at 5 A to 50 A)
500 mQ (at 5 Ato 10 A)

@ 45 Hz to 60 Hz

50 mQ (at 5 A to 60 A)
100 mQ (at 5 A to 50 A)
500 mQ (at 5 A to 10 A)

0.16 A
0.26 A
037 A
0.49 A
0.60 A
0.72 A

1.2 pA/mA + 5.7 mA
1.2 UA/mA + 16 mA
1.2 yA/mA + 27 mA
1.2 yA/mA + 46 mA

2.2 x10° **

7.0 x 10° **

2.9 %107 *

7.4 %1070 *

7.2x 1070 *
(**Exclude effect of UUQ)

0.64 mQ
0.68 mMQ
1.7 mQ

0.64 mQ
0.69 mQ
1.7 mQ

In-house method :
WL-EQ26 by direct

measurement (2 wire)

In-house method :
WL-E037 by Indirection

measurement

In-house method :
WL-E031 by direct

measurement

In-house method :
WL-E026 by direct
Measurement (4 wire)

In-house method :
WL-E026 by direct

measurement (2 wire)

Ll ] 1 d' U A QIJ
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0 mm to 150 mm

> 150 mm to 200 mm

> 200 mm to 300 mm

> 300 mm to 450 mm

> 450 mm to 600 mm

> 600 mm to 700 mm

> 700 mm to 800 mm

> 800 mm to 900 mm

> 900 mm to 1 000 mm
Micrometer caliper for
external measurement

0 mm to 25 mm

> 25 mm to 50 mm

> 50 mm to 75 mm

> 75 mm to 100 mm

14 pm
15 um
16 pm
18 pm
21 pm
23 pm
25 um
28 pm
30 pm

1.5 um
1.9 pm
2.5 um
3.0 pm

doulnisy SAENGHRNGIEY nsepuisuLarNITIn* AR
1. W (sin) Generating instrument
Resistance In-house method :
0Qto10Q 1.2 m/Q+ 4.6 mQ WL-EQ47 by direct
10Qto <100 @ 1.2 mQ/Q+ 4.6 mQ measurement
100 Q to < 1kQ 1.2 mQ/Q+ 12 mQ
1 kQ to < 10 kQ 1.2 m/Q+0.12 Q
10 kQ to < 100 kQ 1.2m/Q+1.2Q
100 kQ to < 1 MQ 1.2 m/Q+12 Q
1 MQ to < 10 MQ 0.47 mQ/Q + 0.47 kQ
10 MQ to < 100 MQ 9.3 mMQ/Q+ 12 kQ
Timer relay
at DC Voltage In-house method :
05sto1200s 0.58 ms/s + 8.6ms WL-E035 by direct
at AC Voltage measurement
05s5t01200s 0.58 ms/s + 25ms
2. 4 Vernier, dial and digital caliper JIS B 7507 : 1993

JISB 7502 : 1994

1 ) 1] =} L A IIIJ
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2. 15 (si9) Micrometer caliper for JIS B 7502 : 1994
external measurement (cont.)
> 100 mm to 125 mm 4.1 pm
> 125 mm to 150 mm 4.7 um
> 150 mm to 175 mm 5.3um
> 175 mm to 200 mm 5.9 um
> 200 mm to 225 mm 6.5 pm
> 225 mm to 250 mm 7.1 pm
> 250 mm to 275 mm 7.7 um
> 275 mm to 300 mm 8.4 um
Vernier, dial and digital In-house method :
Height gauge WL-MO005 based on
0 mm to 100 mm 2.9 pm JISB 7517 : 1993
> 100 mm to 150 mm 4.2 pm
> 150 mm to 200 mm 5.5 um
> 200 mm to 250 mm 6.8 um
> 250 mm to 300 mm 8.1 um
> 300 mm to 400 mm 11 pm
> 400 mm to 500 mm 14 pm
> 500 mm to 550 mm 17 pm
> 550 mm to 600 mm 19 um
> 600 mm to 700 mm 22 pm
> 700 mm to 800 mm 25 pm
> 800 mm to 900 mm 27 pm
> 900 mm to 1 000 mm 30 pm
Dial test indicator In-house method :
Up to 0.14 mm 0.76 um WL-MO0O06 based on
>0.14 mm to 1 mm 1.3 um JIS B 7533 : 1990
>1mmto5mm 3.2 um

[
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2. 1§ (si9) Pin gauge, plain plug gauge, In-house method :
and cylindrical gauge WL-M008 based on
Up to 20 mm 0.72 pm EURAMET cg-6
> 20 mm to 35 mm 0.73 pm Version 2.0 (03/2011)
> 35 mm to 45 mm 0.74 um
> 45 mm to 55 mm 0.76 pm
> 55 mm to 75 mm 0.80 um
> 75 mm to 80 mm 0.81 pm
> 80 mm to 85 mm 0.82 pm
> 85 mm to 90 mm 0.83 pm
> 90 mm to 100 mm 0.86 pm
> 100 mm to 110 mm 0.89 um
> 110 mm to 115 mm 0.90 pm
> 115 mm to 120 mm 0.92 pm
> 120 mm to 125 mm 0.94 pm
Feeler gauge (by electrical In-house method :
comparator with probe) WL-M009 based on
0.01 mm to 3 mm 0.58 pm JIS B 7524 : 1992
Radius gauge In-house method :
Up to 30 mm 3.6 pm WL-MO010 by direct
> 30 mm to 40 mm 3.7 pm measurement with
> 40 mm to 50 mm 3.8 um profile projector
> 50 mm to 60 mm 4.0 pm
> 60 mm to 70 mm 4.1 um
> 70 mm to 80 mm 4.3 um
> 80 mm to 90 mm 4.4 um
> 90 mm to 100 mm 4.6 pm

Y]
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2. 11 (si0) Three-point internal In-house method :
micrometer, holtest WL-M011 based on
2 mm to 2.5 mm 1.2 um DIN 863-4 : 1999 Part 4
> 2.5 mmto 3 mm 1.3 um
>3 mmto 4 mm 2.3 pm
>4 mmto 5 mm 2.8 um
>5mm to 6 mm 1.2 pm
>6 mmto 7 mm 1.3 pm
> 7 mmto 8 mm 1.4 pm
> 8 mm to 10 mm 1.6 um
> 10 mm to 12 mm 1.8 pm
> 12 mm to 14 mm 1.4 um
> 14 mm to 16 mm 1.3 um
> 16 mm to 17 mm 1.2 um
> 17 mm to 20 mm 1.6 pm
> 20 mm to 25 mm 1.5 um
> 25 mm to 30 mm 2.3 um
> 30 mm to 40 mm 1.7 pm
> 40 mm to 45 mm 2.1 um
> 45 mm to 50 mm 2.6 um
> 50 mm to 60 mm 2.5 um
> 60 mm to 62 mm 2.4 pm
> 62 mm to 70 mm 2.5 um
> 70 mm to 80 mm 2.9 um
> 80 mm to 87 mm 3.7 pm
> 87 mm to 90 mm 3.4 um
> 90 mm to 100 mm 3.3 um
* ghanalalutiuew () dseduarudeshiussanm 95 % &=
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0 mm to 25 mm
> 25 mm to 50 mm
> 50 mm to 75 mm
> 75 mm to 100 mm
> 100 mm to 125 mm
> 125 mm to 150 mm
> 150 mm to 175 mm
> 175 mm to 200 mm
> 200 mm to 225 mm
> 225 mm to 250 mm
> 250 mm to 275 mm
> 275 mm to 300 mm
Micrometer caliper for
internal measurement
5 mm to 30 mm
> 30 mm to 50 mm
> 50 mm to 75 mm
> 75 mm to 100 mm
> 100 mm to 125 mm
> 125 mm to 150 mm
> 150 mm to 175 mm
> 175 mm to 200 mm
> 200 mm to 225 mm
> 225 mm to 250 mm
> 250 mm to 275 mm
> 275 mm to 300 mm

1.4 pm
1.8 um
2.4 um
3.0 um
3.6 pm
4.2 um
4.8 pm
5.5 pum
6.1 pm
6.8 pm
7.5 pm
8.1 um

1.2 pm
1.6 pm
2.2 um
2.8 pm
3.5 um
4.1 um
4.8 pm
54 pm
6.1 um
6.8 pm
7.4 pm
8.1 pm

#191013 - YAANHNAWNITOVDY i -
- S1NSABUWIEY - . e nsaeulney
AaULEU AsARULBULAE NITIN*
2. 315 () Depth micrometer In-house method :

WL-M013 based on
DIN 863-2 ;: 1999-04
Part 3

In-house method :
WL-M014 based on

JS B 7502 : 1994

ltemn 10.3 table 14 no.2

1 [} 1 ﬂﬂl u l'J ﬂ'f
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depth gauge

0 mm to 150 mm

> 150 mm to 250 mm

> 250 mm to 300 mm
Dial gauges

Omm to 1 mm

>1mmto5mm

> 5 mm to 25 mm
Square

0 mm to 600 mm

Steel ruler

0 mm to 200 mm

> 200 mm to 400 mm

> 400 mm to 600 mm

> 600 mm to 800 mm

> 800 mm to 1 000 mm
bevel protractor / universal
bevel protractor

0 degree to 90 degree

Bore gauge / cylindrical gauge
0 mm to 1.4 mm

Micrometer for internal

measurement tubular type
Extension rod type :
micrometer head and rods
25 mm to 50 mm

> 50 mm to 75 mm

14 pm
15 pm
16 pm

0.80 pm
0.93 um
3.3 pm

3.0 um

59 pm

89 um
0.12 mm

0.15 mm
0.19 mm

1.0 minute

0.79 pm

3.4 pm
3.5 pum

aNUN3 - IAANUANITOUD - -
o FNTEBUNEU = 2 A8NTADUWIEU
GRIVNLY ANSEDUNYUKAY NNTIA®
2. iR (v10) Vernier, dial, and digital In-house method :

WL-MO16 based on
JISB 7518 : 1993

JIS B 7503 : 1997

In-house method :
WL-M017based on
JSB 7516: 1995
In-house method :
WL-M019 based on
JISB 7516 : 1987

In-house method :
WL-M020by direct
measurement with angle
gauge blocks

In-house method :
WL-M021 based on

JIS B 7515: 1982
In-house method :
WL-M029 based on
DIN 863-4 : 1999 Part 4
type Al, A2, B

U ] 1 ld
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2. 1@ (sin) Micrometer for internal In-house method :

measurement tubular type WL-M029 based on
Extension rod type : DIN 863-4 : 1999 Part 4
micrometer head and rods type Al, A2, B
(cont.)

> 75 mm to 100 mm 3.6 um

> 100 mmm to 125 mm 3.7 pm

> 125 mm to 225 mm 3.9 pm

> 225 mm to 250 mm 4.2 pm

> 250 mm to 300 mm 4.7 um

> 300 mm to 400 mm 5.9 pm

> 400 mm to 500 mm 7.2 um

> 500 mm to 600 mm 8.4um

Single rod type :

50 mm to 75 mm 3.5 um

> 75 mm to 100 mm 3.6 um

> 100 mm to 125 mm 3.8 um

> 125 mm to 150 mm 3.9 pm

> 150 mm to 175 mm 4.1 pm

> 175 mm to 200 mm 4.3 pm

> 200 mm to 225 mm 4.5 um

> 225 mm to 250 mm 4.7 pm

> 250 mm to 275 mm 5.0 pm

> 275 mm to 300 mm 52 pum

> 300 mm to 325 mm 55 um

> 325 mm to 350 mm 5.8 um

> 350 mm to 375 mm 6.1 pm

> 375 mm to 400 mm 6.3 pm

> 400 mm to 425 mm 6.6 pm

> 425 mm to 450 mm 6.9 um

> 450 mm to 475 mm 7.2 pm

* ananulauueu (&) fsvdunnudesiuuseann 95 % &2
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2. 1@ ()

Micrometer for internal
measurement tubular type
Single rod type (cont.)

> 475 mm to 500 mm

> 500 mm to 525 mm

> 525 mm to 550 mm

> 550 mm to 575 mm

> 575 mm to 600 mm

> 600 mm to 625 mm

> 625 mm to 650 mm

> 650 mm to 675 mm

> 675 mm to 725 mm

> 725 mm to 800 mm

> 800 mm to 875 mm

> 875 mm to 950 mm

> 950 mm to 1 000 mm
Thickness specimen
(by electronic comparator
with probe)

<1.6 mm
Dial and digital thickness gauge

0 mm to 10 mm

> 10 mm to 20 mm

> 20 mm to 30 mm

> 30 mm to 50 mm

> 50 mm to 100 mm

7.5 pm
7.8 um
8.1 um
8.4 pum
8.7 um
9.0 um
9.3 um
9.7 um
10 pm
11 pm
12 pm
13 pm
14 pm

0.80 pm

0.87 pm
0.98 pm
1.2 pm
1.6 pm
2.8 um

In-house method :
WL-M029 based on
DIN 863-4 : 1999 Part 4
type Al, A2, B

In-house method :
WL-M031 by direct

measurement

In-house method :
WL-MO032 by direct
measurement with

gauge blocks

1 ] ) AJ L -I:J ‘II)
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2. 1f (919) Caliper gauge In-house method :
External and intemnal type WL-MO033by direct
0 mm to 20 mm 8.2 um measurement with
> 20 mm to 50 mm 8.3 um gauge blocks
> 50 mm to 100 mm 8.6 um
> 100 mm to 150 mm 9.1 um
Taper gauge (scale type) In-house method :
1 mm to 15 mm 59 pm WL-M045by direct
> 15 mm to 50 mm 6.1 pm measurement with
> 50 mm to 100 mm 6.5 pm profile projector
3. gyl Air temperature controlled In-house method :
chamber (oven/incubator/ WL-EQ17 based on
refrigerator/freezer) TLAS G-20
40 °Cto<0°C 0.92°C
0 °Cto < 100 °C 0.92 °C
100 °C to < 150 °C 0.96 °C
150 °C to 200 °C 1.0°C
Humidity/temperature In-house method :
controlled chamber WL-E018 based on
Temperature TLAS G-20
40 °Cto < 0°C 0.92°C
0 °Cto < 100 °C 092 °C
100 °C to < 150 °C 0.96 °C
150 °C to 200 °C 1.0 °C
Relative humidity In-house method :
at temperature WL-EQ18 by comparison
20 °Cto 80 °C technigque
20 % to 40 % 3.8 %
> 40 % to 60 % 4.1 %
> 60 % to 80 % 4.2 %
> 80 % to 95 % 4.3 %
* ehanalaluniuew (+) Mseduarnudeshiussanm 95 % V724
Atuil 1 Reustuil 13 Fama Wl 2563 W¥122/39
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3. gunqil (o)

Digital thermometer
with sensor
Thermocouple
Type E, J, KN, T
(base metal)
-39 °C to 150 °C
> 150 °C to 200 °C
> 200 °C to 300 °C
> 300 °C to 400 °C
Type K
> 400 °C to 650 °C
Type R, S (Rare metal)
400 °C to 650 °C
Resistance thermometer
-38 °C to 120 °C
> 120 °C to 200 °C
> 200 °C to 300 °C
Liquid in glass thermometer
Partial immersion
-38°Cto0°C
>0°Cto 120 °C
> 120 °C to 200 °C
Total immersion
38 °Cto 0 °C
>0 °Cto 120 °C
> 120 °C to 200 °C

0.49 °C
0.74 °C
1.1°C
1.5 °C

2.5 °C

12 C

0.063 °C
0.084 °C
0.19 °C

0.062 °C
0.063 °C
0.067 °C

0.061 °C
0.062 °C
0.066 °C

In-house method :
WL-E024 by comparison
technique

In-house method :
WL-E038 by comparison
technique

In-house method :
WL-E025 by comparison
technique
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3. gumngd ()

Humidity/temperature
instrument (electronic type)
Temperature

-20 °Cto 80 °C
Humidity @ 23°C to 40°C

20 %RH to 25 %RH

> 25 %RH to 35 %RH

> 35 %RH to 45 %RH

> 45 %RH to 55 %RH

> 55 %RH to 65 %RH

> 65 %RH to 75 %RH

> 75 %RH to 85 %RH

> 85 %RH to 95 %RH
Thermo-hygrograph
Temperature

0°Cto 50 °C

Humidity @ 23°C to 40°C

20 %RH to 25 %RH

> 25 %RH to 35 %RH

> 35 %RH to 45 %RH

> 45 %RH to 55 %RH

> 55 %RH to 65 %RH

> 65 %RH to 75 %RH

> 75 %RH to 85 %RH

> 85 %RH to 95 %RH
Dial thermo-hygrometer
Temperature

0°C to 50°C

Humidity @ 23°C to 40 °C

20 %RH to 25 %RH

> 25 %RH to 35 %RH

0.70 °C

2.0 %RH
2.2 %RH
2.3 %RH
2.5 %RH
2.6 %RH
2.8 %RH
3.0 %RH
3.1 %RH

0.90°C

2.2 %RH
2.3 %RH
2.4 %RH
2.6 %RH
2.7 %RH
2.9 %RH
3.1 %RH
3.2 %RH

0.90°C

2.2 %RH
2.3 %RH

In-house method :
WL-EQ027 by comparison

technique

In-house method :
WL-E028 by comparison

technique

In-house method :
WL-E033 by comparison
technique
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3. gaunqil (sia)

4. naANANS

Dial thermo-hygrometer
Temperature

0°C to 50°C

Humidity @ 23°C to 40 °C
(cont.)

> 35 %RH to 45 %RH

> 45 %RH to 55 %RH

> 55 %RH to 65 %RH

> 65 %RH to 75 %RH

> 75 %RH to 85 %RH

> 85 %RH to 95 %RH
Analog thermometer with
sensormechanical type

-40°C to 200 °C

> 200 °C to 650 °C

Push-pull gauge, force gauge
Push gauge
50 Nto 100 N
> 100 N to 300 N
> 300 N to 400 N
> 400 N to 500 N
> 500 N to 1 000 N
Pull gauge
5Nto 10N
> 10 N to 20 N
> 20 N to 50 N
> 50 Nto 100 N
> 100 N to 300 N
> 300 N to 400 N
> 400 N to 500 N
> 500 N to 1 000 N

0.90°C

2.4 %RH
2.6 %RH
2.7 %RH
2.9 %RH
3.1 %RH
3.2 %RH

0.82°C
1.7°C

0.12 %
0.11 %
0.12 %
0.14 %
0.18 %

0.11 %
0.095 %
0.093 %
0.12 %
0.11 %
0.12 %
0.14 %
0.18 %

In-house method :
WL-E033 by comparison
technique

In-house method :
WL-E034 by comparison

technique

In-house method :
WL-M015 by direct
measurement with

weight sets
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4. narans (o) | Pressure measuring DKD-R 6-1
instrument (Hydraulic type) Edition 03/2014
0 MPa to 70 MPa 58 kPa Pressure medium : oil
Pressure measuring device DKD-R 6-1, Edition
(Pneumatic type) 03/2014
0 kPa to 70 kPa 0.12 kPa Pressure medium : gas
> 70 kPa to 700 kPa 0.16 kPa (air, Ny)
> 700 kPa to 2 000 kPa 0.37 kPa
> 2 000 kPa to 7 000 kPa 0.88 kPa
Pressure vacuum gauge DKD-R 6-1, Edition
(Pneumatic type) 03/2014
-95 kPa to 0 kPa 0.26 kPa Pressure medium : gas
(air, N,)
Hand torque tools In-house method :
Torque screwdriver WL-M0O07 based on
Type | (class D and E) ISO 6789 : 2003 (E)
Type Il (class D, E and F)
0.1 Nm to 10 N-m 1.0 %
Torque wrench
Type | (class A, B and Q)
Type It (class A, B, C and G)
0.1 N-m to 1 000 N'-m 1.0 %
5. 18 Electronic balance In-house method :
1gto50¢ 0.075 mg WL-MO04 based on
>50¢to 100 ¢ 0.18 mg UKAS LAB 14 : 2019
> 100 g to 120 ¢ 0.21 mg
> 120 g¢to 150 ¢ 0.24 mg
> 150 g to 200 ¢ 0.29 mg
> 200 gto 300 ¢ 0.43 mg
> 300 g to 350 ¢ 0.50 mg
> 350 ¢ to 400 ¢ 0.56 mg
* emuliuiueu (+) fisziuanndeduuszann 95 % &=z

L% ﬁ' 5 1o/ d = 1%
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5. 178 (910) Electronic balance(cont.) In-house method :
>400¢to 500 ¢ - 1.3 mg WL-M004 based on
> 500 ¢ to 600 ¢ 1.5 mg UKAS LAB 14 : 2019
> 600 gto 700 g 1.6 mg
> 700 g to 800 ¢ 1.7 mg
> 800 g to 900 g 2.2 mg
> 900 g to 1 kg 2.3 mg
> 1kgto 1.2 ke 8.5 mg
>1.2 kg to 1.5 kg 8.7 mg
> 1.5 kg to 2.5 kg 11 mg
> 2.5 kg to 3 kg 12 mg
> 3 kg to 4 kg 13 mg
> 4 kg to 5 kg 14 mg
> 5 ke to 6 kg 16 mg
> 6 kg to 7 kg 19 mg
> 7 kg to 8 kg 21 mg
> 8 kg to 10 kg 23 mg
> 10 kg to 12 kg 86 mg
> 12 kg to 15 kg 88 mg
> 15 kg to 20 kg 95 mg
> 20 kg to 25 kg 0.10 ¢
> 25 kg to 30 kg 0.11¢
> 30 kg to 35 kg 0.12 ¢
> 35 kg to 40 kg 0.14 ¢
> 40 kg to 50 kg 0.83 ¢
> 50 kg to 60 kg 0.84 ¢
> 60 kg to 100 kg 9.4g¢
> 100 kg to 150 kg 98¢
> 150 ke to 300 kg 12 ¢
* ehenlaludueu () fissfumnandesiutseann 95 %

o 4 v Y | o v
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1.4 Balance In-house method :
1gto50¢ 0.075 mg WL-M004 based on
>50¢to 100 g 0.18 mg UKAS LAB 14 : 2019
> 100 ¢to 120 ¢ 0.21 mg
> 120 gto 150 ¢ 0.24 mg
> 150 ¢ to 200 ¢ 0.29 mg
> 200 g to 300 ¢ 0.43 mg
> 300 ¢ to 350 ¢ 0.50 mg
> 350 g to 400 ¢ 0.56 mg
> 400 ¢ to 500 ¢ 1.3 mg
> 500 ¢ to 600 ¢ 1.5 mg
> 600 g to 700 g 1.6 mg
> 700 ¢ to 800 g 1.7 mg
> 800 ¢ to 900 ¢ 2.2 mg
> 900 gto 1 kg 2.3 mg
> 1 kgto 1.2 ke 8.5 mg
> 1.2 kg to 1.5 kg 8.7 mg
> 1.5 kg to 2.5 kg 11 mg
> 2.5 kg to 3 kg 12 mg
>3 kg to 4 kg 13 mg
>4 kg to 5 kg 14 mg
>5 kg to 6 kg 16 mg
>6 kg to 7 kg 19 mg
>7 kg to 8 kg 21 mg
>8 kg to 10 kg 23 mg
>10 kg to 12 kg 86 mg
> 12 kg to 15 kg 88 mg
> 15 kg to 20 ke 95 mg
> 20 kg to 25 kg 0.10 ¢
> 25 kg to 30 kg 0.11 ¢
> 30 kg to 35 kg 0.12 ¢
> 35 kg to 40 kg 0.14 ¢
* aarnalautiuey () fiseiuaadediulssanm 95 %
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1. 1@ (»9) Balance (cont.) In-house method :
> 40 kg to 50 kg 0.83 ¢ WL-M004 based on
> 50 kg to 60 kg 0.84 ¢ UKAS LAB 14 : 2019
> 60 ke to 100 kg 94¢
> 100 kg to 150 kg 9.8 ¢
> 150 kg to 300 kg 12 g
2. grungll Air temperature controlled In-house method :
chamber (oven/incubator/ WL-E017 based on
refrigerator/freezer) TLAS G-20
-40 °C to 100 °C 0.92°C
< 100°C to 150 °C 0.96 °C
< 150°C to 200 °C 1.0 °C
Humidity/temperature In-house method :
controlled chamber WL-EQ18 based on
Temperature TLAS G-20
-40 °C to 100 °C 0.92°C
< 100 °C to 150°C 0.96 °C
< 150°C to 200 °C 1.0°°C
Relative humidity In-house method :
at temperature WL-E018 by comparison
20 °C t0 80 °C technique
20 % to 40 % 3.8 % (single point
> 40 % to 60 % 4.1 % measurement)
> 60 % to 80 % 4.2 %
> 80 % to 95 % 4.3 %

l ] [} IJ d Q:I
* ganu ey (+) NsEAuAUBIUUTENIM 95 %

[y

v o & v 4 a
atuM 1 dawiiui 13 damau w.e. 2563
N3ENTAMNTIN dinauanasgIundndueigeavnssy

NU129/39




seasiduauuuiingluiusesissjuiRnisaeuiiey
Tufusaaianil 20C103/0782
yaneaumsusesil - aouliiou 0116
aounmisatins [ ams O wenaowil O daesm O wdeud

ANIN3 - YAANUAITOVDY o -
aoulfigy FMIEBUIEY nMsdouiEuLaYNTIN OMIEBUIEY
2. gruvinll (79) | Digital thermometer with In-house method:
sensor WL-E024 by comparison
Thermocouple with thermometer
Type E, J, KN, T standard
-35°C to 150 °C 0.60 °C
> 150 °C to 200 °C 0.76°C
> 200 °C to 300 °C 1.2°C
> 300 °C to 400 °C 1.5°C
Type K
> 400 °C to 650 °C 25°C
Type R, S
400 °C to 650 °C 1.2°C
Analog thermometer with In-house method:
sensor (mechanical type) WL-E034 by comparison
-35°C to 150 °C 0.84°C technique
> 150 °C to 650 °C 1.7°C
3. 4 Profile projector In-house method :
Measuring accuracy of each WL-M018 based on
axis (x-axis, y-axis) JISB 7184 : 1999
0 mm to 50 mm 1.6 pm
> 50 mm to 100 mm 1.8 um
> 100 mm to 150 mm 1.9 um
> 150 mm to 200 mm 2.0 pm
> 200 mm to 250 mm 2.1 um
> 250 mm to 300 mm 2.4 pm
Squareness
0 mm to 100 mm 3.1 um
Measuring of magnification
error
10X to 100X 0.060 %
* phaalaiuvuey () fsziuanuidesiuussunn 95 % PAS
AUl 1 ReusiSuil 13 Aamnan w.el. 2563 NN30/39
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3. 47 Profile projector In-house method :
Measuring accuracy of WL-M018 based on
rotation angle of rotating JISB 7184 : 1999
screen

0 degree to 360 degree 1.0 minute

Measuring microscope / In-house method :
tool maker’s microscope WL-M042 based on
Measuring accuracies of JSB 7184 : 1999

respective axis, x-axis

direction and y-axis direction

0 mm to 50 mm 1.3 pm
> 50 mm to 100 mm 1.6 pm
> 100 mm to 200 mm 1.7 pm
> 200 mm to 250 mm 1.9 um
> 250 mm to 300 mm 2.2 um
4. NaAEn3 Pressure measuring DKD-R 6-1,
instrument (Hydraulic type) edition 03/2014
0 MPa to 70 MPa 58 kPa Pressure medium : oil
Pressure measuring device
(Pneumatic type)
0 kPa to 70 kPa 0.12 kPa Pressure medium : gas
> 70 kPa to 700 kPa 0.16 kPa (air, Ny)
> 700 kPa to 2 000 kPa 0.37 kPa
> 2 000 kPa to 7 000 kPa 0.88 kPa

Pressure vacuum gauge

(Pneumatic type)

-95 kPa to 0 kPa 0.26 kPa Pressure medium : gas
(air, Nz)
* panallaiutueu (+) Mseduanudotiuuszann 95 % <
atufl 1 Sauduil 13 Bavnaw WA, 2563 ViN31/39
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DC voltage
0 mV to < 330 mV
0.33Vto<33V
33Vto<33V
33Vto< 330V
330 Vto 1 000V
AC voltage
@ 45 Hz to < 10 kHz
3mVto <33 mV
33 mV to < 330 mV
330mVto<33V
33Vto<33V
@ 45 Hzto < 1 kHz
33 Vto< 330V
330 Vto <1020 V
DC current
0 YA to < 330 pA
0.33 mAto < 3.3 mA
3.3 mAto <33 mA
33 mA to < 330 mA
033 Ato<3A
033 Ato<3A
AC current
@ 45 Hz to 1 kHz
29 pA to < 330 pA
330 yAto < 3.3 mA
3.3 mA to 33 mA
33 mA to < 330 mA
033 Ato<3A
@ 45 Hz to < 100 Hz
3Ato<20A

24 VNV + 3.4 pv
13 PV + 19 pv
14 pV/V + 0.32 mV
21 VN + 43 mV
21 yVNN + 6.9 mV

0.18 mV/V + 8.0 pVv
0.17 mV/V + 17 pVv
0.17 mV/V + 0.15 mV
0.18 mV/V + 1.4 mV

0.22 mV/V + 20 mV
0.35 mV/V + 85 mV

0.18 mA/A + 30 nA
0.12 mA/A + 0.14 pA
0.12 mA/A + 2.7 pA
0.12 mA/A + 29 pA
0.44 mA/A + 0.65 mA
1.2 mA/A + 3.1 mA

1.5 mA/A + 0.90 pA

1.2 mA/A + 1.1 pA

0.47 mA/A + 8.0 pA
0.47 mA/A + 80 pA
0.70 mA/A + 0.90 mA

1.4 mA/A + 8.8 mA

a19I019 - YAANUANITOVO . o
- 318N1TABDUINYY = " ANITADUNEU
gaungy ATFADUNYULALNITIN®
5. T Measuring instrument

in-house method:
WL-EQ01 based on
EA10/15 by direct

measurement

In-house method:
WL-EQ02 based on
EA10/15 by direct

measurement

In-house method :
WL-E003 based on
EA10/15 by direct

measurement

In-house method:
WL-EQ04 based on
EA10/15 by direct

measurement

| | ' | v ol
* A1AUlUUEY (2) NTEAUANNTBIUUSEUM 95 %

L A 5 1 A a
AUUN 1 AWUATUN 13 8avau n.e. 2563
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5. Wi (me)

Measuring instrument
Resistance
0Qto<l1lQ
11Qto<33Q
33Qto<110Q
110 @ to < 330 Q
330 Q to < 1.1 kQ
1.1 kQ to < 3.3 kQ
33kQto <11 kQ
11 kQ to < 33 kQ
33 kQ to < 110 kQ

110 kQ to < 330 kQ
330 kQ to < 1.1 MQ
1.1 MQ to < 3.3 MQ
3.3 MQ to < 11 MQ
11 MQ to < 33 MQ
33 MQ to < 110 MQ
110 MQ to < 330 MQ
330 MQ to 1 000 MQ
Insulation tester
(at 500 V, and 1 000 V)

400 ka

500 ka

600 kQ

700 kQ

800 kQ

900 kQ

1 MQ

2 MQ

3 MQ

4 MQ

5 MQ

47 uQ/Q + 5.9 mQ
35 uQ/Q + 8.9 mQ
33 uQ/Q + 8.3 mQ
33 pQ/Q + 13 mQ
33 u/Q + 17 mQ
33 u/Q + 0.13 Q
33 u/Q +0.17 Q
33 u/Q+13Q
3Bu/Q+ 170

37T uQ/Q + 13 Q
37 uQ/Q + 18 Q
70 uQ/Q + 0.25 kQ
0.16 mQ/Q + 0.38 kQ
0.29 mQ/Q + 15 kQ
0.58 mQ/Q + 23 kQ
3.5 m/Q + 0.16 MQ
18 mQ/Q + 3.0 MQ

1.0 kQ
1.1 ka
1.1 kQ
1.2 kQ
1.2 k@
1.3 kQ
2.5 kQ
4.7 kQ
7.0 kQ
11 k@
13 kQ

In-house method:
WL-EQ05 based on
EA10/15 by direct
measurement

(4 wire connection)

In-house method:
WL-EQ05 based on
EA10/15 by direct
measurement

(2 wire connection)

In-house method:
WL-EQ06 by direct

measurement

Ll 1 ] A
* Ay liniuey () 915

@

AN

4 &
ANUDHUUTEU 95 %
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5. 1 (s0) Measuring instrument
Insulation tester In-house method:
(at 500 V, and 1 000 V) WL-EQ06 by direct
6 MQ 15 kQ measurement
7 MQ 17 kQ
8 MQ 19 kQ
9 MQ 22 kQ
10 MQ 24 kQ
20 MQ 47 kQ
30 MQ 71 kQ
40 MQ 0.16 MQ
50 MQ 0.19 MQ
60 MQ 0.23 MQ
70 MQ 0.26 MQ
80 MQ 0.29 MQ
90 MQ 0.33 MQ
100 MQ 0.36 MQ
200 MQ 1.4 MQ
300 MQ 2.1 MQ
400 MQ 2.9 MQ
500 MQ 3.6 MQ
600 MQ 4.2 MQ
700 MQ 4.9 MQ
800 MQ 5.6 MQ
900 MQ 6.3 MQ
1GQ 7.0 MQ
2GQ 26 MQ
3G6Q 38 MQ
4 GQ 52 MQ
5GQ 64 MQ
* piaullaluruou () Assiuanaundesiudseann 95 %

a A Q‘Jl 1 dl = v
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Insulation tester
(at 500 V, and 1 000 V)
6 GQ
7 GQ
8 GQ
9GO
10 GQ
11 GQ
AC Watt meter
@ 45 Hzto < 65 Hz
99Wto<3000W
(at 33 V to 300V,
0.3Ato < 10 A),
Power factor = 1
3 000 W to < 10 kW
(at 300 V to 500 V,
10 A to <20 A),
Power factor = 1
Generating instrument
DC Voltage
0 mV to 100 mV
> 100 mVto 1V
>1Vtol0V
> 10V to 100 V
> 100 Vto 1 000 V

77 MQ
90 MQ
0.10 GQ
0.12 GQ
0.13 GQ
0.14 GQ

1.2mW/W + 59 mW

1.2 mW/W + 84 mW

58 pV/V + 5.5 pv
a7 pvN + 17 pv
41 pv/V + 0.17 mV
53 pV/V + 2.3 mV
53 pV/V + 24 mV

avunng - %ﬂﬂ?quﬁquqiﬂsﬂaﬂ aa o
- FUNNTADUINYY d o 18NTdAUMWEU
GRIVNNIEY ATADUBULLAL ANTIN*
5. sl (sie) Measuring instrument

In-house method:
WL-EQ06 by direct

measurement

In-house method:
WL-EQ09 by direct

measurement

In-house method:
WL-E011 by direct

measurement

1 1 [} nJ 7 A ﬂ:l
* Aranutiviusu (=) AisgsuauatuUszaIn 95 %

L% A 0‘)’ o/ A )
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5. ¥ (i9)

Generating instrument
DC current
0 mA to 10 mA
> 10 mA to 100 mA
>100mAto 1 A
>1Ato3A
>3Ato10A
>10Ato20 A
> 20 Ato 100 A
AC high voltage
@ 50 Hz / 60 Hz
1 kV to 6 kV
> 6 kV to 8 kv
> 8 kV to 10 kV
AC cutoff current
@ 50 Hz / 60 Hz
0.5 mA
1 mA
2 mA
5 mA
10 mA
20 mA
50 mA
100 mA

Generating instrument
Timer relay
(at DC Voltage)
05sto1200s
(at AC Voltage)
0.5sto1200s

0.58 mA/A + 2.7 pA
0.58 mA/A + 16 pA
1.2 mA/A + 0.29 mA
1.4 mA/A + 1.3 mA
12 pA/A + 5.4 mA
24 pA/A + 20 mA
0.12 mA/A + 91 mA

12 mV/V + 6.6 V
12mvN +T71V
12mVN + 7.7V

12 mA/A + 3.2 pA

12 mA/A + 6.2 HA

12 mA/A + 13 pA

12 mA/A + 31 pA

12 mA/A + 62 A
12 mA/A + 0.13 mA
12 mA/A + 0.32 mA
12 mA/A + 0.62 mA

0.58 ms/s + 8.6 ms

0.58 ms/s + 25 ms

In-house method:
WL-EOQ16 by direct

measurement

In-house method:
WL-E008 by In-direct

measurement

In-house method:
WL-E014 by In-direct

measurement

in-house method:
WL-E035 by In-direct

measurement

1 [} 1 A Q A QIJ
* AAu ik UUDY (+) NTEAUANUTBNUUSEN 95 %

L% A Q‘Jl ! A =
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DC High voltage
1kVto2kv

> 2 kV to 4 kv
>4 kV to 6 kv
> 6 kV to 8 kV
> 8 kV to 10 kv
DC Cutoff current
0.5 mA

1 mA

2 mA

5 mA

10 mA

AC Voltage

@ 10 Hz to 10 kHz
0 mV to 100 mV
>100mVitolV
>1VtoloV

> 10V to 100 V
> 100 V to 700 V

AC current

@ 45 Hz to 60 Hz
0.5Ato2A
>2Ato5A
>5Ato10A
>10Ato 15A

58 mV/V + 38V
58 mV/NV + 3.8V
58mV/V +38YV
58 mV/V + 4.2V
58 mV/N + 4.2V

12 mA/A + 3.1 pA
12 mA/A + 6.2 pA
12 mA/A + 13 pA
12 mA/A + 31 pA
12 mA/A + 62 pA

0.70 pv/mv+0.058 mV
0.70 uV/mv+0.42 mV

0.70 mV/mV+4.3 mV
0.70 mV/mV+43 mV
0.70 mV/mV+ 0.40 V

1.2 pA/mA+8.5 mA
1.2 pA/mA+23 mA
1.2 pA/mA+42 mA
1.2 pA/mA+78 mA

GUKRIANP] - %mmmmmimm = =
- FNYNTAUMNYU o o BNTEBUNEU
daulngu ATEADULNYULAZANTIN®
5. T (we) Generating instrument

In-house method:
WL-E013 by In-direct

measurement

In-house method:
WL-EQ15 by In-direct

measurement

In-house method:
WL-E021 by In-direct

measurement

In-house method:
WL-E037 by In-direct

measurement

] ] ] A
* aauliwuusu (=) N5

[
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d &
AULYDUUUTEUIU 95 %
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5. 1 (s Generating instrument
AC current
@ 45 Hz to 60 Hz In-house method:
5Atc10A 0.16 A WL-E026 by In-direct
>10Ato 20 A 0.27 A measurement (4-wires)
>20Ato30 A 0.38 A
>30At0d0A 0.50 A
> 40 Ato 50 A 0.62 A
>50Ato 60 A 0.74 A
@ 45 Hz to 60 Hz In-house method:
5Ato 10 A 0.16 A WL-E026 by In-direct
>10Ato 20 A 0.27 A measurement (2-wires)
>20Ato 30 A 0.38 A
>30Atod0 A 0.50 A
> 40 Ato 50 A 0.62 A
> 50 Ato 60 A 0.74 A
* erpuladuvuu (+) fiszrumuidesiutseann 95 % V£ 1
Atud 1 Fausuil 13 Gavneu w.e. 2563 W1iN38/39
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5. lu(sio) Generating instrument
Resistance (AC)
® 45 Hz to 60 Hz In-house method :
50 mQ (at 5 A to 60 A) 0.66 mMQ WL-E026 by direct
100 mQ (at 5 A to 50 A) 0.74 mQ measurement (4 wire)
500 mQ (at 5 Ato 10 A) 2.2 mQ
@ 45 Hz to 60 Hz In-house method :
50 mQ (at 5 A to 60 A) 0.66 mQ WL-E026 by direct
100 mQ (at 5 A to 50 A) 0.74 mQ measurement (2 wire)
500 mQ (at 5 Ato 10 A) 2.2 mQ
* arenalliluuoy (1) Asyduauidemiulsean 95 % &z

oonlii o Sufl 6 € NY. ledom
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