
 

TECHNICAL DATA

Fluke eMobility Tools Kit with FEV100 Test Adapter,
125B ScopeMeter®, 87V Multimeter and Test Leads

Key features
Test charging states of EVSE with CP state simulation with the 12B ScopeMeter®.
Verify charging voltage and maximum available current using the 87V multimeter and TL224 test leads.
Check protective earth for correct wiring and functioning with the PE pre-test feature. 
Perform GFCI troubleshooting of EVSE and verify operation within safety standards. 

Product overview: Fluke eMobility Tools Kit with FEV100 Test
Adapter, 125B ScopeMeter®, 87V Multimeter and Test Leads

Test the safety and performance of a type 1, level 1 or level 2 electric vehicle ac charging stations (EVSEs) with the Fluke
FEV100, 87V + 125B ScopeMeter® kit. This kit includes the FEV100 test adapter to simulates the presence of an electrical
vehicle. When connected to the test adapter, the 87V multimeter will allow you to monitor the output voltage and maximum
charging current of the station. Verify EVSE charging states (vehicle simulation) by connecting the 125B ScopeMeter® to
measure the control pilot signal output. With this kit, it's easy to verify an EV charging station is working properly after install
and during periodic maintenance, or troubleshoot an EVSE if it is not delivering the appropriate charge. SAE J1772 compliant
to North American standards.

EVSE installation safety and performance checks

PE PRE-TEST: Grounding system pre-test verifies that there is no presence of dangerous voltage at the ground terminal.
GFCI TEST: Ground fault circuit interrupter test verifies the breaker of the EVSE is connected by detecting ground faults.
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PE ERROR: Ground fault simulation indicates an interruption of the ground conductor; the pending charging process is
aborted, and new charging processes are prevented.
CP ERROR “E”: The standard J1772 defines Error “E” as a state when charging station is disconnected from vehicle,
disconnected from utility, there is a loss of utility power or control pilot is short to control pilot reference (ground).

Specifications: Fluke eMobility Tools Kit with FEV100 Test Adapter,
125B ScopeMeter®, 87V Multimeter and Test Leads

Fluke FEV100 Electric Vehicle Charging Station Test Adapter specifications

Input voltage
UL1/N = 120 V, UL2/N = 120 V, UL1/L2 = 208 V, 60 Hz (three-phase system) or
UL1/N = 120 V, UL2/N = 120 V, UL1/L2 = 240 V, 60 Hz (single-phase system), ±10%
voltage fluctuations from nominal

EV connector (EVC-13) SAE J1772 socket, 16 A (type 1, 5P single-phase)

Internal power consumption 2 W max.

Operating temperature -4 °F to 104 °F (-20 °C to 40 °C)

Storage temperature -4 °F to 122 °F (-20 °C to 50 °C)

Operating humidity range 10 % to 85 % relative humidity non-condensing

Storage relative humidity 0 % to 85 % non-condensing

Operating altitude 6561 ft (2000 m) max.

Dimensions (H × W × D) Approx. 8.66 x 4.33 x 1.77 in (220 x 110 × 45 mm) without cable assembly

Weight Approx. 4.4 lb (2 kg)
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Frequency response - ac coupled (lf
roll off)

Without probes and test leads <10 Hz (-3 dB)

With STL120-IV 1:1 shielded test leads <10 Hz (-3 dB)

With VP41 10:1 Probe <10 Hz (-3 dB)

Rise time, excluding probes, 
test leads

123B <17.5 ns
124B and 125B <8.75 ns

Input impedance

Without probes and test leads 1 MΩ//20 pF

With BB120 1 MΩ//24 pF

With STL120-IV 1:1 shielded test leads 1 MΩ//230 pF

With VP41 10:1 Probe 5 MΩ//15.5 pF

Sensitivity 5 mV to 200 V/div

Analog bandwidth limiter 10 kHz

Display modes A, -A, B, -B

Max. input voltage A and B
Direct, with test leads, or with VP41
Probe

600 Vrms Cat IV, 750 Vrms maximum
voltage.

With BB120 600 Vrms

Max. floating voltage, from any
terminal to ground 600 Vrms Cat IV, 750 Vrms up to 400Hz

Horizontal

Scope modes Normal, Single, Roll

Ranges (normal)

Equivalent sampling
123B: 20 ns to 500 ns/div,

124B and 125B: 10 ns to 500 ns/div

Real time sampling 1 μs to 5 s/div

Single (real time) 1 μs to 5 s/div

Roll (real time) 1s to 60 s/div

Sampling rate (for both channels
simultaneously)

Equivalent sampling (repetitive
signals) Up to 4 GS/s

Real time sampling 1 μs to 60 s/div 40 MS/s

Trigger

Screen update Free run, on trigger

Source A, B

Sensitivity A and B

@ DC to 5 MHz 0.5 divisions or 5 mV

@ 40 MHz
123B: 4 divisions

124B and 125B: 1.5 divisions

@ 60 MHz
123B: N/A

124B and 125B: 4 divisions

Slope Positive, negative
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Advanced scope functions

Display modes

Normal
Captures up to 25 ns glitches and
displays analog-like persistence
waveform

Smooth Suppresses noise from a waveform

Glitch off Does not capture glitches between
samples

Envelope Records and displays the minimum and
maximum of waveforms over time

Auto set (Connect-and-View™)
Continuous fully automatic adjustments of amplitude, time base, trigger levels,
trigger gap, and hold-off. Manual override by user adjustment of amplitude, time
base, or trigger level.

Dual input meter

The accuracy of all measurements is within ±(% of reading + number of counts) from 18 °C to 28 °C.

Add 0.1x (specific accuracy) for each °C below 18 °C or above 28 °C. For voltage measurements with 10:1 probe, add
probe  uncertainty +1%. More than one waveform period must be visible on the screen.

Input A and input B

DC voltage (VDC)

Ranges 500 mV, 5 V, 50 V, 500 V, 750 V

Accuracy ±(0.5% +5 counts)

Common mode rejection (CMRR) >100 dB @ dc, >60 dB @ 50, 60, or 400 Hz

Full scale reading 5000 counts

True-rms voltages (V ac and V ac+dc)

Ranges 500 mV, 5 V, 50 V, 500 V, 750 V

Accuracy for 5% to 100% of range (DC
coupled)

DC to 60 Hz (V ac+dc) ±(1% +10 counts)

1 Hz to 60 Hz (V ac) ±(1% +10 counts)

Accuracy for 5% to 100% of range (AC
or dc coupled) 60 Hz to 20 kHz ±(2.5% +15 counts)

DC rejection (only VAC) >50 dB

Common mode rejection (CMRR)
>100 dB @ dc

>60 dB @ 50, 60, or 400 Hz

Full scale reading 5000 counts, reading is independent of any signal crest factor.

Peak

Modes Max peak, Min peak, or pk-to-pk

Ranges 500 mV, 5 V, 50 V, 500 V, 2200 V

Accuracy
Accuracy Max peak or Min peak 5% of full scale

Accuracy Peak-to-Peak 10% of full scale
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Full scale reading 500 counts

Frequency (Hz)

Ranges
123B: 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,1 MHz, 10 MHz, and 50 MHz

124B and 125B: 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz, 1 MHz, 10 MHz, and
70 MHz

Frequency range 15 Hz (1 Hz) to 50 MHz in continuous autoset

Accuracy @1 Hz to 1 MHz ±(0.5% +2 counts)

Full scale reading 10,000 counts

RPM

Max reading 50.00 kRPM

Accuracy ±(0.5% +2 counts)

Duty cycle (PULSE)

Range 2% to 98%

Frequency range 15 Hz (1 Hz) to 30 MHz in continuous autoset

Pulse width (PULSE)

Frequency range 15 Hz (1 Hz) to 30 MHz in continuous autoset

Full scale reading 1000 counts

Amperes (AMP)

With current clamp

Ranges Same as V dc, V ac, V ac+dc, or PEAK

Scale factors 0.1 mV/A, 1 mV/A, 10 mV/A, 100 mV/A,
400 mV/A, 1 V/A, 10 mV/mA

Accuracy Same as V dc, V ac, V ac+dc, or PEAK
(add current clamp uncertainty)

Temperature (TEMP) with optional temperature probe

Range 200 °C/div (200 °F/div)

Scale factor 1 mV/°C and 1 mV/°F

Accuracy As V dc (add temp. probe uncertainty)

Decibel (dB)

0 dBV 1 V

0 dBm (600 Ω /50 Ω) 1 mW referenced to 600 Ω or 50 Ω

dB on V dc, V ac, or Vac+dc

Full scale reading 1000 counts

Crest factor (CREST)

Range 1 to 10

Full scale reading 90 Counts

Phase

Modes A to B, B to A
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Range 0 to 359 degrees

Resolution 1 degree

Power (125B only)

Configurations 1 phase / 3 phase 3 conductor balanced loads (3 phase: fundamental
component only, AUTOSET mode only)

Power factor (PF) Ratio between watts and VA range - 0.00 to 1.00

Watt
RMS reading of multiplying corresponding samples of input A (volts) and input B
(amperes)

Full scale reading 999 counts

VA
Vrms x Arms

Full scale reading 999 counts

VA reactive (var)
√((VA)2-W2)

Full scale reading 999 counts

Vpwm

Purpose To measure on pulse width modulated signals, like motor drive inverter outputs

Principle Readings show the effective voltage based on the average value of samples over
a whole number of periods of the fundamental frequency

Accuracy As Vrms for sinewave signals

Input A to common

Ohm (Ω)

Ranges
123B and 124B 500 Ω , 5 kΩ, 50 kΩ, 500 kΩ, 5 MΩ, 30

MΩ

125B 50 Ω, 500 Ω , 5 kΩ, 50 kΩ, 500 kΩ, 5 MΩ,
30 MΩ

Accuracy ±(0.6% + 5 counts) 50 Ω ±(2% + 20 counts)

Full scale reading 50 Ω to 5 MΩ - 5000 counts, 30 MΩ - 3000 counts

Measurement current 0.5 mA to 50 nA, decreases with increasing ranges

Open circuit voltage <4 V

Continuity (Cont)

Beep <(30 Ω ±5 Ω) in 50 Ω range

Measurement current 0.5 mA

Detection of shorts of ≥1 ms

Diode

Measurement voltage
@0.5 mA >2.8 V

@open circuit <4 V

Measurement current 0.5 mA

Polarity + on input A, - on COM
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Capacitance (CAP)

Ranges 50 nF, 500 nF, 5 μF, 50 μF, 500 μF

Full scale reading 5000 counts

Measurement current 500 nA to 0.5 mA, increases with increasing ranges

Advanced meter functions

Zero Set Set actual value to reference

AutoHold (on A)
Captures and freezes a stable measurement result. Beeps when stable.
AutoHold works on the main meter reading, with thresholds of 1 Vpp for AC
signals and 100 mV for DC signals.

Fixed decimal point Activated by using attenuation keys

Cursor Readout (124B and 125B)

Sources A, B

Single vertical line

Average, min and max readout

Average, min, max and time from start of readout (in ROLL mode; instrument in
HOLD)

Min, max and time from start of readout (in RECORDER mode; instrument in
HOLD)

Harmonics values in POWER QUALITY mode.

Dual vertical lines
Peak-peak, time distance and reciprocal time distance readout

Average, min, max and time distance readout (in ROLL mode; instrument in
HOLD)

Dual horizontal lines High, low and peak-peak readout

Rise or fall time
Transition time, 0%-level and 100%-level readout (manual or auto leveling; auto
leveling only 
possible in single channel mode)

Accuracy As oscilloscope accuracy

Recorder

The recorder captures meter readings in Meter Recorder mode or continuously captures waveform samples in Scope
Recorder mode. The information is stored on internal memory or on optional SD card (with the 125B or 124B).

The results are displayed as Chart recorder display that plots a graph of min and max values of Meter measurements over
time or as a waveform recorder display that plots all the captured samples.

Meter readings

Measurement Speed Maximum 2 measurement/s

Record Size (min, max, average) 2 M readings for 1 channel

Recorded Time Span 2 weeks

Maximum number of events 1024

Waveform record
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Capacitance

Maximum capacitance 9,999 µF

accuracy ±(1% + 2)

Maximum resolution 0.01 nF

Frequency

Maximum frequency 200 kHz

Accuracy ±(0.005% + 1)

Maximum resolution 0.01 Hz

Duty cycle

Maximum duty cycle 99.9%

Accuracy ±(0.2% per kHz + 0.1%)

Maximum resolution 0.1%

Temperature measurement
–200.0 °C – 1090 °C
–328.0 °F – 1994.0 °F
excluding probe

80 BK temperature probe –40.0 °C – 260 °C
–40.0 °F – 500 °F, 2.2 °C or 2% whichever is greater

Conductance

Maximum conductance 60.00 nS

Accuracy ±(1.0% + 10)

Maximum resolution 0.01 nS

Diode

Range 3 V

Resolution 1 mV

Accuracy ±(2% + 1)

Duty cycle range Accuracy Within ±(0.2% per kHz + 0.1%)

Environmental Specifications

Operating temperature –20 °C to + 55 °C

Storage temperature –40 °C to + 60 °C

Humidity (without condensation) 0% – 90% (0 °C – 35 °C)
0% – 70% (35 °C – 55 °C)

Operating Altitude 2000 m

Safety Specifications

Overvoltage category EN 61010–1 to 1000 V CAT III, 600V CAT IV

Agency approvals CE, CSA, RCM

Mechanical and General Specifications

Size 201 x 98 x 52 mm (with holster)

Weight 355 g
624 g – with holster

Display

Digital
6000 counts updates 4/sec.
19,999 counts in high–resolution mode

Analog 32 segments, updates 40/sec

Frequency 19,999 counts, updates 3/sec at > 10 Hz
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Warranty Lifetime

Battery Life Alkaline ~400 hours typical, without backlight

Shock 1 Meter drop per IEC 61010–1:2001

Vibration Per MIL–PRF–28800 for a Class 2 instrument
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Ordering information

FLK-FEV100/TY1 KIT2
Includes:

FEV100
Fluke FEV100/BASIC Test Adapter
Fluke FEV-CON/TY1 Type 1 Connector & Cable
Soft Carrying Case
User Manual
3-year warranty

125B
Fluke 125B Hand-Held Oscilloscope
Shielded Test Leads with Black Ground Leads
Test Lead Black (for Grounding)
Hook Clips (red, blue)
Banana-to-BNC Adapters (black, x1)
10:1 Voltage Probe
i400s AC Current Clamp
USB Angled Adapter
WiFi USB Adapter
Switch Mode Power Supply, Adapter/Battery Charger
Rechargeable Li-ion Battery Pack

87V
Fluke 87V Industrial Multimeter
TL75 Test Leads (TL175 Eur)
AC175 Alligator Clips
Holster with tilt-leg, test lead storage
80BK Temperature Probe
9V Battery (Installed)

TL224
One pair (red, black) silicone insulated leads with one straight female coupler on one end and right angled on the other
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