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1. Measurement procedure

Goal of testing

Verification of the energy loaded into a battery, using the fast charger, and standard DC charger with
discharging with the same method (DC CC mode 1C) and logging the data with accurate, and calibrated
instruments (power analyzer).

Verification of the operation of resonance frequency charger with reference battery.

This verification consist of measuring the amount of input AC power of the charger, battery temperature
during charge, and basic safety of the battery. (No explosion, no fire, no leakage)

The battery is discharged with a calibrated electronic load.

2. Test schedule:

1. Charging battery with fast charger (Charger's input AC power logged for information)

2. Discharging the battery with constant current to the specified voltage.
During discharge, data logging, voltage, current, time SoC/Ah (Integrated current by time), Wh with
(precision power analyzer), Temperature measured with thermocouple connected to precision
multimeter.

3. Charging battery with DC power supply, CC-CV method.
During charge, data logging, voltage, current, time SoC/Ah (Integrated current by time), Wh with
(precision power analyzer), Temperature measured with thermocouple connected to precision
multimeter.

4. Discharging the battery with constant current to the specified voltage.
During discharge, data logging, voltage, current, time SoC/Ah (Integrated current by time), Wh with
(precision power analyzer), Temperature measured with thermocouple connected to precision
multimeter

5. Charging battery with fast charger (Charger's input AC power logged for information)

6. Discharging the battery with constant current to the specified voltage.
During discharge, data logging, voltage, current, time SoC/Ah (Integrated current by time), Wh with
(precision power analyzer), Temperature measured with thermocouple connected to precision
multimeter.

3. Test arrangement
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4. Measurement equipment

Measuring Inventory Next Additional equipment
equipment LIS E Type No. calibration Inotes ST
PH1: Fast
charger AC
- L input
Precision . KinetiQ
power analyzer Newton's4th PPA5530 01633002 | 2016.08.06. PH3: Battery
Details see
below
Precision .
multimeter Picotest M3510A 01625042 | 2016.08.06. K type thermocouple Temperature
Multichannel Temperature_
datalogger Graphtec GL-220 01625074 | 2016.08.26. | K type thermocouples gl1.4]
Electronic load
g%::ﬁacrging to ‘o Voltage sense input No computer
. BK-Precision 8510 01623043 | 2016.05.18. directly connected to :
specified batte interface.
voltage ry-
"Battery mode")
DC Power
supply : Voltage sense input
(for DC gmetek XG-60-25 | 01623049 | 2016.05.18. | directly connectedto | "o SomPuter
charging with battery. )
CC-CV)

All used instrument’s complete calibration reports attached.

Power analyzer channels at battery discharging and DC charging
Measured from voltage and current on PH3 inputs

Accu_DC Current

Accu_DC Voltage

Accu_Watt

Accu_lIntegrated RMS Current
Accu_lIntegrated Watts

Power analyzer channels at fast charger's input power measurements
Measured from voltage and current on PH1 inputs

AC_Charger_input_Frequency
AC_Charger_input_Integrated VA
AC_Charger_input_Integrated VAr
AC_Charger_input_Integrated Watts
AC_Charger_input_Power Factor
AC_Charger_input_RMS Current
AC_Charger_input_RMS Voltage
AC_Charger_input_VA
AC_Charger_input_VAr

e AC_Charger_input_Watt
For measuring/calculating principles see the instrument's manual.
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5. Equipment under test

Fast Resonance Battery charger

Output Pulse series on resonance frequency
Charging voltage range Regulated pulse series up to 30V
Charging current range max 100A (impulses)

Charging time Approx 25-40min

Input

Voltage 220-230V

Current 10A

Frequency 50Hz

METHOD AND CIRCUIT ARRANGEMENT FOR FAST RECHARGING BATTERIES
HAVING ADHERENT ELECTROLYTE

Application number: P0700282
Registration number: 229590
4 ABSTRACT

The invention is a method and/or a circuit arrangement suitable for quick charging

of batteries containing fixed electrolyte on the basis of the dr. Wronski effect.

; The resonance frequency of the battery is detected by digital frequency response-
;: function analysis, by discharging white noise current, it is charged by superposed
alternating current of 0.1 C, later 3.5-4 C, for 8 periods, then a discharging DC
current of1 Cis used for 0.1 ms time, this cycle is repeated 8 times, then the whole

process is repeated again.

The signal shape of the superposed alternating current impulses is produced by an
efficiency-improving circuit, which feeds the oscillating circuit of the battery with

energy through a performance-impulse modulator (see figure 4).

The main point of the circuit arrangement is that its control unit controlling the main
circuit sets the value of fo by an accuracy of 2% during the charging by a circuit of
digital frequency response-function analysis.

81 Exifo 4T D) |

1
Bxifo Exlfio

354C
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Battery

GWL/ Power Group Technology Solutions - Stay Powered for the Future

LP12V20AHB battery specification [l m m w0 o o

Model name ' LP12V20AHB | Alternative product marking LP12V-20AH
Nominal voltage 12v | Operating voltage under load is 12.0 V
Capacity 20 AH +/-5%
Operating voltage ' max 14.8V - min 11.5V | At 80% DOD, > 1500 cycles
Deep discharge voltage 11V | The cells is damaged if voltage drops bellow this level
Maximal charge voltage 15V | The cells is damaged if voltage exceeds this level
Optimal discharge current <10A 0s5cC
Maximal discharge current <60 A 3 C, continuous for max 15 minutes from full charge
Max peak discharge current <200 A | 10 G, maximal 5 seconds in 1 minute
Optimal charge current <10A 10.5C
Maximal charge current (<20A < 1 C with battery temperature monitoring
Working Temperature Charging: >0°C The battery temperature should not increase this level
Discharging:—20°C~65°C | The battery temperature should not increase this level
Dimensions 181x167x77 ' Millimeters (tolerance +/- 2 mm)
Weight 3.4 kg Kilograms (tolerance +/- 150g)
181 77
N~
©
-

Before this test, the battery was charged more than 2000 times with the fast charger, and
500 times with standard DC charger.
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6. Measurement results:

DC charging has negative sign, discharging has positive sign.

Nr | Date Test Duration Start Finish
2016.- [hh:mm:ss]
Voltage | Voltage | Soc [Ah] | ATemp [°C]
1 Feb. Fast - - 14,512 | - -
22 charging
14:00
2 Feb. Discharge 0:50:57 14,512 | 12,166 | 16,931 0,5 (45,9-46,4)
22 12,2V->11V | 0:58:11 11,007 | 19,261 (Session 1)
15:10 | 20A
3 Feb. Long 21:34:04 12,571 17,272 | -19,356 -19 (40,9-21,9)
22 DC (Session 4)
16:42 | charging
2A, 13,2V
4 Feb Discharging | 0:57:53 16,287 | 10,998 | 19,026 16,9 (21,7-38,6) 5
23 to 11V 20A
17:22
5 Feb. DC 17:13:30 12,891 13,921 -18,692 0,4 (24,4-24,8) 6
24 charging
15:47 | 2A, 13,7V
6 Feb Discharge 0:56:45 13,43 10,917 | 18,556 15 (22,7-37,7)
29 to 11V 20A (session 16)
8:49
7 Feb Fast 0:27:43 - - - 18 (37-55) 17
29 charging
9:52 Format
switch off
8 Feb Discharge 0:53:49 13,38 10,985 | 17,831 -4,1 (max 54,9) 18
29 to 11V 20A
10:25
9. | Feb Fast charge | 0:19:47 ** - - 10,2 (43,2-53,4) 20
29 Format
11:55 | switch off
10 | Feb Discharge 0:36:43 13,279 | 10,986 | 12,164 -3,1 (48,4-45,3) 21
29 to 11V 20A
12:36
11 | Feb Fast charge | 0:30:39 - - - 15,5 (46,8-62,3) 22
29 Format
13:16 | switch on
12 | Feb Discharge 1:02:24 14,242 | 10,994 | 19,425 6,6 (58,8-52,2) 23
29 to 11V 20A
13:51
13 | Feb DC charge | 16:09:25 12,468 | 13,093 | -3,717 -18,3 (42,3-24) 24
29 13V 5A
15:46 | CC-CV
14 | Marc | Fastcharge | 0:24:19 - - - 16 (23-49) 25
1 8:00
15 | Marc | Discharge 0:51:38 - 11,962 | 17,106 1,7 (48,9-47) 26
1 *12V 20A
8:29
16 | Marc Fast charge | 0:27:40 - - - 10,8 (45,8-56,6) 27
19:24
17 | Marc | Discharge 0:50:52 13,356 | 11,966 | 16,816 -3,8 (51,3-47,5) 28
1 *12V 20A
10:26
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Nr | Date Test Duration Start Finish

2016.- [hh:mm:ss]
Voltage | Voltage | Soc [Ah] | ATemp [°C]

18 | Marc | DC charge | 20:36:17 12,795 | 14,426 | -18,158 -22,2 (46,1-23,9) 29
1 standard
11:28 | LiFe

charger

19 | Marc Discharge 0:48:18 14,402 12,017 15,996 -
2 8:56 | 20A 12V

20 | Marc Fast charge | 0:24:25 - - - 17,7(33,4-51,1) 31
2 9:03

21 | Marc | Discharge 0:50:50 13,386 | 11,984 | 16,943 -5,5(51,6-46,1)
2 9:35 | 20A 12V

22 | Marc Fast charge | 0:13:56 ** - - 7,2(40,5-47,7) 33
2
10:56

23 | Marc | Discharge 0:26:03 13,258 | 11,983 | 8,597 1,3(47,3-46) 34
2 20A 12V
11:21

24 | Marc Fast charge | 0:32:03 ** - - 18,7(44,4-63,1) 35
2
11:53

25 | Marc | Discharge 1:00:47 15,817 | 10,974 | 20,252 -3,7(54,2-50,5)
2 20A 11V
12:57

26 | Marc Fast charge | 0:28:05 - - - 11,4 (46,3-57,7)
2
14:15

27 | Marc | Discharge 0:48:20 13,302 | 10,9 16,145 12,6(22,6-35,2)
3 20A 11V
8:49

28 | Marc Fast charge | 0:25:50 ** - - 22,6(32,8-55,4) 39
3
10:30

29 | Marc | Discharge 0:50:58 13,366 | 10,979 | 16,943 -0,61(49,8-49,19) 40
3 20A 11V
11:04

30 | Marc Fast charge | 0:27:33 ** - 7,9(45,1-53) 41
3
12:07

31 | Marc | Discharge 0:45:53 13,365 | 11,959 | 15,268 -11,2(60-48,8) 42
3 20A 12V
12:43

32 | Marc Fast charge | 0:27:31 ** - 20,1(36,8-56,9) 43
3
14:10

33 | Marc | Discharge 0:48:32 13,383 | 11,947 | 16,182 -7,4(55,2-47,8) 44
3 20A 12V
14:46

** Fast charger AC input power measured.
Note:

12V might be the voltage where the vehicle's electronic determines the battery empty

state. Under this limit the voltage decreases fast in case of further load.
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(rev.: 2014.10.13-t6l)
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Test 3

42,5- 1174
40-F A-17.2
37,5 -17
35 -16,8
32,5 i-16,6
30 +-16,4
27,5 i-16,2
25 16
225 o159
20 m-u,m
17,5 i-15,4
15 150 5
: 2
12,5 -5 2
10 -148 &
15 o146 &
5 méi
2,5 i-14.7
0 14
-2,5- 13,8
-5 " =136
15 Fanel e -13,4
-10 = m-Hﬁ
125 i-13
-15 \.1 J..._........F m-m.m
-11,5 ..!.I..lm-m_m
-20-, _ ! _ ! _ ! _ ! _ ! -12,4
00,0 02:00:00,0 04:00:00,0 06:00:00,0 08:00:00,0 10:00:00,0 12:00:00,0 14:00:00,0 16:00:00,0 18:00:00,0 20:00:00,0  21:34:432
Time
Accu_DC Current _H | Cursors: % ¥ I_ ch min rmax last mintime raxtirme
Accu_DC Yoltage _H m. Cursor Accu_DC Current -2,018 | -0,001 | -0,088 | 21:04:33,794 213354276
Accu Integrated RMS Current _H B | Accu DG Current 2L:34:06,2 -6,163m Accu_DCWoltage 12,571 | 17,272 [ 17,024 | 00u0Q:00,210 | 21:33:48,267
| Accu_DCWoltage 21:34:046,2 17,143 Accu Integrated RIS Current -19,357 | -0,260 | -19,357 | 21:34:28,274 | Q0:00:00,210
Temperature ™~ _| Lccu Integrated RMS Current | 21:34:06,2 | -19,336 Temperature 21,612 | 40952 | 21,939 | 20:02:51,999 | 00:00:00,000
Ternperature 21:34:046,2 (21,909)

(rev.: 2014.10.13-t6l)
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Test 4
40- : _ ~16,3
18- -16,25
36 m -16
14 : -15,75
= -15,5
32 m ,
. -15,25
30 -
: -15
28 -
. -14,75
2 a -145
4 § : -14,25
12 —- : TR+
i £
20 -1375 2
- \\ 1 M
. e -13,25 8
16 \\\\\ ]
14 \..........1.....\.._.. -13
/-’ e -12,75
12 ——
-125
HE —— . 4
-12,25
r/r -12
fi
-11,75
4
T -115
2 ll.l.lll.l
i / -11,25
I 4 -11
-2 1 1 1 1 1 1 1 - 1 I 1 1 1 ,~ 10,75
00,0 05:00,0 10:00,0 35:00,0 40:00,0 45:00,0 50:00,0 55:00,0  0L00:00,0 01:0500,0 01:10:00,0 01:15:00,0 01:20:00,0 01:24:27,8
Tirme
Accu_DC Current Pt X v |_ ch rmin max last mintirme rmaxtirme
Accu_DC Woltage Pt Accu_DC Current -0,010 | 20,053 | -0,009 | 0L:23:44,022 | 00:37:45,853
Aceu Integrated RMS Current _H Accu_DC Current a7:449,0 20,053 Accu DC Woltage 10,989 | 16,287 [ 12,474 | 00:57:54,042 | 00:00:00,062
[ Accu_DC Woltage 57:49,0 11,016 Accu_Integrated RMS Current 0,000 19,049 | 19,046 | 00:00:00,062 | 00:57:56,041
Temperature Accu_Integrated RMS Current | 57:40,0 13,004 Temperature 71,745 [38.609 | 36,515 | 00:00:24,000 | 00:59:54,000
a7:449,0 {38,053)

(rev.: 2014.10.13-t6l)
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Test 5
- 1-13,85
6 _ i-13,0
24 S-13.85
2 -13,8
20 +-13,75
18 13,7
16 / i-13,65
14 \ m-ma
12 Fod i-13,55
10 ...!l_l\._\ i-13,5
8 .\.L\\.... m-ﬁ,a B
6 h..._..\...\_.u\\. m-m_p mm
4 — -13,35 <
2 -133
0 13,5
2 Z / 13,2
-4 -13,15
-6 13,1
-8 i-13,05
-10 \ 13
-12 \. m-m,mm
-14 / -12,9
-1§ 1-12,65
-18 138
-a0- ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 1278
00,0 OLOGO00 0ZA0:00,0 0%:00:00,0 04:00:00,0 05:00:00,0 0600000 07:00:00,0 08:00:00,0 0%:00:00,0 10:00:00,0 1L00:00,0 12:00:00,0 1300000 1400:00,0 15:00:00,0 16:00:00.0  17:13:59,5
Time

Accu_DC Current _H | Cursors: ¥ ¥ |_ ch min max last rrirtirme mastirme
Accu_DC Yoltage _H m. Cursor Accu_DC Current -2,002 (0,004 0,003 n0:00:22,018 17:.04:14,397
Accu_Integrated RMS Current _N B Accu DT Current 17:13:30,5 3,304rm Accu_DC Woltage 12,760 | 13,927 [ 13,921 | 00:00:04,011 | 15:56:24,086

| Accu_DC Vaoltage 17:13:30,5 13,921 Accu_Integrated RMS Current -18,699 | 0,000 -18,692 | 14:17:40,547 | 00:00:06,011
Temperature ™~ | Accu Integrated RS Current | 17:13:30,5 | -18,602 Temperature 23,457 [26,735 | 24873 [ 1L5430000 | 03:38:20,000

Temperature 1713305 (24,871

(rev.: 2014.10.13-t6l)
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Test 6
38 - -13,5
3 -13,4
= -13.3
14 = -13,2
2 o i -131
10 i -13
-12,4
8- -
u -12,8
26 . = -127
24 - g -12,6
12-E -125
= -124 E
20 _ 2
= 123 5
18 - . -12,2 <
18 -12.1 Fi
IHM m
14 e 11,8
12 M -11,%
10 N -11,7
L= -116
m e
" -11,5
f -11.4
4 L i L =am== SRER!
5 g -11,2
-11,1
0 -1
|MI_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 _IH_.-_Lm
00,0 03:00,0  06:00,0 000,00 12000  15:00,0  18:00,0  2L:00,0 24000 27000  30:00,0 33000 36:00,0  39:00,0  42:00,0  45:00,0  48:00,0 5L00,0 54000 56:45,3
Time
Accu_DC Current \\/| Cursors: ¥ ¥ I_ ch min rmax last mintirme rmatirme
Accu_DC Valtage P =B Cursor Lccu_DC Current 0,002 [20,102 [-0,001 [00:56:32,317 | 00:52:93,282
Accu Integrated RMS Current |2 Sccu_DC Current 56:21,3 20,102 Accu_DC Woltage 10,908 | 13,431 [11921 |00:56:23,318 | 00:00:00,090
— Aeeu DC Waltage 56:21,3 10,917 Accu Integrated RMS Current 0,000 | 18572 |18,572 | 00:00:00,000 | 00:56:25,31%
Ternpersture S Accu Integrated RS Current | 56:21,3 18,336 Termperature 22,706 [ 37,702 | 37,702 |00:00:02,999 | 00:55:44,999
Ternperature a6:21,3 (37,4860

(rev.: 2014.10.13-t6l)
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Test 7
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Test 8
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Time
Accu_DC Current Pt Cursors: X ¥ |_ ch min rax last mintime maxtime |
Sccu_DC Woltage P =Bl Cursor Sccu_DC Current 0,002 [ 20,065 |-0,002 |00:53:44,356 |00:51:28,363
Aceu_Integrated RMS Current _| ] Sccu_DC Current 53273 20,065 Seeu_DC Waltage 10,985 [13,380 [11635 |00:53:28,355 | 00:00:00,347
| Accu_DC Woltage 53:27,3 11,002 Accu_Integrated RMS Current 0,000 17,838 | 17,838 | 00:00:00,347 | 00:53:30,355
Temperature Accu_Integrated RIS Current | 53:27,3 17,82 Temperature 21,601 [ 54975 [s0g2e | 00:00:38,000 | 00:02:05,000
Temperature 53273 (50,7473
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2,2k -

2k
1,8k -
1,6k -
1,8k -
1,2k-

el

-200-
-400 -
-600-
-800-

1k -
-1,2k-
-1,4k-

-16k

L LA AR AR AR RAARL

|“_dmr.l_ 1 1 I 1 1 1 I I I I I I 1 1 1 1 1 I I I I I I

000 50,0 O0L40,0 02300 03:20,0 04100 05000 05500 06:400 07:30,0 0%:20,0 09:10,0 10:00,0 10:50,0 11:40,0 12:30,0 13:20,0 14100 15:00,0 15:50,0 16:40,0 17:30,0 18:20,0 19:47,9
Tirne

Charger_input_Integrated W& P Cursors: % ¥ I_ ch rrin FrIa average | rnintime rraxtirne
Charger_input_Integrated War ™ =l cursar Charger_input_Integrated Wa, 0,000 J47,780 | 171,339 | 00:00:00,000 | 00:19:47,731
Charger_input_Integrated Watts _H n:m_\mm_\nmstcnnhsnmm_\mﬂmn W | 09,2 142,1m Charger_input_Integrated War -135,270( 0,315 -67,096 | 00:19:19,944 00:00:40,019
_ Charger_input_Inteqrated War | 09,2 58,416m Charger_input_Integrated Watts -259,660( 0,000 | -127,515| 00:19:47,631 | 00:00:00,000
Charger_input_Power Factor Charger_input Integrated Watl 03,2 -128,33m Charget_input_Power Factor 0,369 | 0917 | 0,736 | 00:1:27,241 | 00:00:10,666
Charger_input_RMS Current Charger_input_Power Factor | 19,2 1L72m Charger_input_RMS Currert 0,240 | 9161 | 4641 | 00002466 | 00:19:19,044
Charger_input AMSVoltage  [7 Charger Input_ RS Curent | 002 L, Charger input_RMS Woltage 227,230 | 231770 | 229,606 | 00:10:43,468 | 00:14:33,721
_ EINPA 4 ’ : Charger_input A 55,328 | 2089,500] 1061,155 00:00:12,466 | 00:19:19,844

Charger_input_W4, Charger_input_ W4, 09,2 55,759 -

Charger input VAr 097 33007 Charger_input_YAr -1336,10| 769,930 | -411,977 00:14:52,640 | 00:05:37,815
Charget_input A e Charger_input_att 092 450,837 Charger_input_iatt -1611,80( -50,460 | -792,274) 00:19:19,844 | 00:00:12,466
Charger_input_\att P Temperature-gl 09,2 (43,5 Ternperature-gl 43,100 | 53,400 | 47366 | 00:00:47,284 | 00:19:35,284
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Test 10

50— _ _ _ 13,3
4 _ _ _ 13,2
46 -1
44 =-13
# S-120
MM f-138
o | V-127
) Tt D126
— :
1 lll-l..ll.llllllnnll.l.lj n I“_.M..m
10 P i-12,4
2 .lrfr... TR
26 ././ i-12,2 m.u
4 158 -121 O
2 S g
N : g
20 / -110 7
13 X -11.8
16
f -11,7
14
\ -116
12 .
Y f-us
10
g LSS B
b -11,3
4 k -11,2
3 d. -111
- | -11
|MI_ I I 1 1 I I I 1 1 1 1 I I 1 1 1 1 1 "_I“_.D..m
00,0 02:00,0  04:00,0 06000  0800,0 10:000  1200,0 14000 16000  1%:00,0  20000,0 22000  24:00,0  26:00,0 28000  30:00,0  3200,0  34:00,0 36:43,6
Tirne
Arccu_DC Current Pt Cursors: % v |_ ch rmin max last rmintime rmaxtirme
Accu_DC Valtage P Bl Cursor Accu_DC Current -0,003 [ 20,065 [-0,003 |00:36:42,673 | 00:35:54667
Accu Integrated RMS Current [7 _ Accu_DC Current 36:3L6 20,085 Accu_DC Yaltage 10,986 | 13,279 [11,606 |00:36:30,665 | 00:00:00,259
[ Accu DC Waltage 36:3L6 10,986 Accu_Integrated RMS Current 0,000 12,169 | 12,169 | 00:00:00,259 | 00:36:32,665
Ternperature Accu Integrated RMS Current | 36:31,6 12,164 Temperature 45,677 [48.460 | 46356 | 00:23:30,999 | O0:00:04,000
Temperature 36:316 (46,313
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Test 11

a2
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fil

59

a8

57

a6

55

54

53

52

il

a0

43

(rev.: 2014.10.13-t6l)
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i T
T 1T
H I H 1 1 1 1 I 1 I I I I 1 I 1 1 ._
02:00,0 nd:00,0 06:00,0 0g:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0 22:00,0 24:00,0 26:00,0 28:00,0 30:39,0
Tirne

Termperature-gl \\/_lw _ Cursors: _x ____. |_ ch min rrax last mintirre maxtime

=l Cursor Termperature-gl 46,500 | 62,300 | 62,300 | 00:01:20,000 | 00:30:39,000

o Temperature-gl 7 30:39,0 7 62,3
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Test 12

62,5~ | r-14 4
- | :
P -14.2
57,5 ey
55 +-14
53,5 o138
50 :
45 o136
45 To134
42,5 f
m Y -13,2
SRRE
EXR] -13
# T 12,8 ]
-12,8 2
35 —— : M
30 ulu_.m_m =
2,5 g =
M..m = -12,4.3
T ! "
225 ....f,/ -12,2
20 i
-1z
17,5 Dy
15 / -118
Jr
125 Vs
10 .
15 / -11.4
: \
3 -11,2
2. 1
Q _ 'y
-3 1 1 1 1 1 1 1 1 1 1 1 1 ' -10,8
10,0 05:00,0 10:00,0 15:00,0 20:00,0 25:00,0 30:00,0 35:00,0 40:00,0 45:00,0 a0:00,0 85:00,0 01:02:24,3
Tirme
Accu_DC Current Pt % v I_ ch min rrax last rmintirme raxtime
Aecu_DC Voltage L~ Sl Cursor Accu_DC Current -0,003 | 20,064 [-0003 |0L02:19,320 | 00:59:45,371
Accu Integrated RMS Current _| i Accu_DC Current 01:02:08,3 -2, 793m Accu_DCVaoltage 10,994 | 14,242 | 11634 | 0L:02:01,330 00:00:00,640
[ Accy_DC Voltage 01:02:08,3 11,435 Aecy Integrated RMS Current 0,000 19,433 | 19,433 | 00:00:00,000 | 01:02:03,332
Temperature Accy_Integrated RMS Current | D1:02:08,3 | 18,433 Temperature 51,771 | 60,324 [ 52,244 [0052:52,003 | 00:00:52,002
Temperature 01.02:08,3 {52,20M
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Test 13

44- 1-13,15
ST T T e—— _ i
42-F ﬁﬂﬂjy T i-13,1
40-—= :
13,05
38 m
34 muu_.mxmm
£, -12,9
30 d
1-12,45
b :
26 mlu_.m_m
24 =-12,75
: &
22 muu_.mh 2
20 =
-12,65
18 : 5
16 126 8
14 1-12,55
12 -125
10 3
1-12,45
4 '
i 12,4
4 i-12,35
2 -12,3
n ——
i-12,25
2 Vs 1
4 /- =-12,2
s | | | | e
1 I I 1 1 I I 1 I I 1 1 I 1 1 I (] »
nn,n QLomon,0 0200000 03:00:00,0  0400:00,0  0%:00:00,0 Q60000 OR00:00,0  08:00:00,0  09%:00:00,0  10:00:00,0  1L:00:00,0  1L00:00,0  1F00:00,0  14:00:00,0  15:00:00,0 16:08:25,6
Tirme
Accu_DC Current Pt Cursors: X ¥ I_ ch min rmax last mintirme maxtirme
Arcu_DCWoltage Pt = . Cursar Accu_DC Current -5,002 | -0,000 | -0,001 | 00:26:48,723 14:44:25,913
Accu_ntegrated RMS Current _| | Accu_DC Current 16:08:58,6 -1,9hkm Accu_DC Voltage 12,159 13,122 [ 13,094 | 00:00:02,540 08:54:24,213
[ Accu_DC Woltage 16:08:58,6 13,083 Accu_Integrated RMS Current -3,717 | 0,000 -3,717 | 16:07:10,636 | 00:00:00,529
Temperature fccu_Integrated RMS Current | 16:08:58,6 | -3,717 Temperature 22,477 (42792 [24033 |10:48:37,999 [ 00:00:01,399
Temperature 16:08:38,6 (24,03
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Test 14
39- q_._.
38 _._..\.\._ :
37
36 o

35 .\.\.\

34
33 hlnu\.\-.._-
32 I\.\p
1

\1\.1

30 ot

: -

28

27
26 .\\ll\.\

5 Lx.l...\.\l

24 .\.\L
lllllll_.ll\l‘qv\l
23-

1 | [} | | | | [} | [} | | | [} [} [} [} | [} | [} | [} [} [
00,0 0000 02:00,0 03:00,0 04:00,0 05:00,0 06:00,0 07:00,0 08:00,0 09:00,0 10:00,0 11000 12:00,0 13:00,0 14000 1500,0 16:00,0 17000 1%:00,0 19:00,0 20:00,0 2L:000 22:00,0 23:00,0 24:19,0

(rev.: 2014.10.13-t6l)

Tirne
Temperature-gl \\/__I 7 Cursors: ¥ ¥ I_ ch rnin rrax last rintirne rraxtirne
-/l Cursor Ternperature-gl 23,300 | 39,000 | 39,000 |00:00:00,000 | 00:24:15,000
Temperature-gl 24:19,0 EL]
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Test 15
50- r-135
48— i
i T-13,4
44 -13.3
42
a0 -13,2
38
-131
36 f :
24 e 13
30 -12,9
I
28 128 7
24 ...r.....l......_rl.-..r.... -127 2
1 =
20 -12,6 @
18 .r.l!.lr Lh-12,5
16
14 -12.4
12 N
B} e -123
8 // -12.2
B
1 / -121
) B
-1z
0- _ L
-Ml_ 1 1 1 1 1 1 1 1 1 1 1 _._|“_.“_cm
00,0 03:00,0  0&:00,0 24000 7000 30:00,0 33000 36:00,0 3000 42:00,0  4%:00,0 48000 51:38,5
Tirne
Accu DC Current P ¥ I_ ch min i last mintire mastime
Accu DT Voltage 7~ Lccu_DC Current -0,002 [z00074 [-0,002 [00:51:33,569 | 00:45:31,693
Accy Integrated RMS Current 7 Secu_DC Current 20,074 Accu_DC Woltage 11,957 [13,423 [12,553 [00:51:19,579 | 00:00:00,505
| Accu_DC Woltage 11,957 Accu_Integrated RMS Current 0,000 17,124 | 17,124 | 00:00:00,505 | 00:51:21,580
Temperature Accu_Integrated RMS Current 1717 Ternperature 45,080 | 48,777 | 47,130 | 00:37:57,000 | 00:00:47,000
(47,105)
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Test 16

02:00,0 04:00,0 06:00,0 08:00,0

16:00,0

22:00,0

2l
(rev.: 2014.10.13-t6l)

www.tuv.hu

Tirme

_ _L . P .
Temperature-gl \\/__ . _ Cursors: _H ____ |_ ch rriin rrax last rmintime matirme

= Cursor Temperature-gl 45,800 | 59,400 | 59,400 | 00:00:3L000 | 00:27:39,000

e Ternperature-gl 7 27:40,0 7 59,4
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Test 17

52,5~ T T ] -13,4
50
-13,3
47,5
45 -13.2
125 -13,1
a0
33 = -13
rm.l.
35 -12,9
32,5
e -12,8
30 s ’ r
27,5 P 37 =
127 5
25 S <
[m]
22,5 la6 =
=
20 _
e u 12,5
17,5
-12,4
Hm ‘N‘ £l
==2
175 R
s B = -12,3
10
= -12,2
7.5 .
3 EEmm—l e -12,1
2.5 e
i R 13
==
|Muml_ 1 I I 1 I I I 1 1 1 1 1 I I I 1 _I“_.“_...m
00,0 03:00,0 06:00,0 09:00 12:00,0 15:00,0 16:00,0 21:00,0 24:00,0 27:00,0 30:00,0 33:00,0 36:00,0 35:00,0 42:00,0 45:00,0 48:00,0 50:52,8
Time
Accu_DC Current Pl Cursors: % _ ¥ |_ ch min FraE last mintirme maxtire
Accu_DC Voltage P =l Cursar Accu_DC Current -0,002 20,067 | -0,002 | 00:50:49,869 | 00:46:14,945
Accu_Integrated RMS Current _H Accu_DC Current S0:34,8 20,066 Accu_DC Voltage 11,966 [ 13,366 [12,541 | 00:50:33,877 | 00:00:03,500
_.I Accu_DC Waltage S0:34,8 11,966 Accu_Integrated RMS Current 0,000 16,826 | 16,826 | 00:00:00,430 | 00:50:35,873
Temperature N Accu_Integrated RIS Current | 530:34,8 16,816 Temperature 46,013 | 51,306 [ 47,505 [00:39:12,000 | 00:00:01,000
Temperature 50:34.8 41,50
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Test 18

an- 17 I T 145
T T i T
o
=144
45 i
Y muu_.hcw
a0
=142
3 -141
30 — 14
»-13,3
25 1
f »-13,8
20 : Ly
Pt N el
I : o
15 ., 136 2
: =N
10 15
=134
5 4 3
-13,3
0 t-13,2
N 131
{ 13
-10 d
-12,9
15 @
-12,8
-20- l l 1 l l 1 l 1 1 1 17
00,0 02:00:00,0 04:00:00,0 06:00:00,0 08:00:00,0 10:00:00,0 12:00:00,0 14:00:00,0 16:00:00,0 18:00:00,0 20:36:17,6
Tirme
Accu_DC Current P Cursors: _x ¥ I_ ch rrit i last mintirme maxtire
Accu_DC Woltage Pt _m_.. Cursor Accu_DC Current -4.460 | 0,204 -0,001 | 00:1322,133 00:00:35,195
Accu_Integrated RMS Current _H Accu_DC Current 20:35:44,08 -1 d4d1m Accu_DC Woltage 12,791 [ 14,455 | 14,425 | 00:00:33,204 | 15:26:46,515
[~ Accu_DC Voltage 20:35:42,6 14 426 Accu_Integrated RMS Current -18,158 | 0,001 -18,158 | 20:27:31,887 | 00:01:06,193
Temperature s &ccu Integrated RMS Current | 20:35:42,6 | -18,158 Termperature 21,967 | 46,1531 | 23,937 |16:00:35,000 | 00:00:01,000
Ternperature 20:3%:42,6 (23,913
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Test 19

21- -145
20 -14,4
19 -14.3
1 -14.2
-141
1 -14
16 =-13,9
15 -13.8
14 -13,7
-13,6
13 ’
-13,5
1 -134
1 _ 2
133 nm
=10 -13.2 <
q- |“_.wm_.rmﬂ
0 -13 .
7 f -129
-12,8
8 12,7
5 -12,6
4 -12,5
3 ll]llllllll IHMLh
3 Eman === -12.3
= -12,.2
1 s -12,1
0-F -12
.
|H|_ I 1 1 I I 1 1 I I 1 1 I I I I I 1 1 I I 1 1 I __IHHLm
no0 02:00,0 04000 06:00,0 08:00,0 10:00,0 12:00,0 1400,0 16:000 18:00,0 20:00,0 22000 24:00,0 26:00,0 28:00,0 30:00,0 32:00,0 34000 36:00,0 38:00,0 40:00,0 42:00,0 44:00,0 46:00,0 48:16,6
Time
Arccu_DC Current Pt Cursors: X ¥ I_ ch min max last mintime maxtirme
Accu_DC Yoltage P = Bl Cursor Accu_DC Current -0,002 | 20,073 | -0,002 | 00:48:06,698 | 00:41:36,933
_I \ 47 e
Accu Integrated RMS Current _| Accu_DC Current 4756, 6 20,072 Accu_DC Woltage 11,952 | 14,403 [ 12,674 | 00:47:36,699 | 00:00:03,999
Accu_DC Vaoltage 47:56,6 11,952 Accu_Integrated RMS Current 0,000 15,996 | 15,996 | 00:00:00,000 | 00:47:58,698
Accu_Integrated RMS Current | 47:56,6 15,986

(rev.: 2014.10.13-t6l)

IT 01-A(e)_5_0



A TUVRheinland®

128231499 001

Test report No.

Oldal/ Page 26 /40

www.tuv.hu

XYt

Test 20

2,2k~
k-
1,8k~
1,6k~
1,4k~
1,2k-
1k-
500~
B0 -

= 40—

200

-200-

-400 -
i

=600 _ | _ ._

-800

-1k

-1,2k

1,4k

00,0 01000 02:00,0 03:00,0 04:00,0 0500,0 06:00,0 07:00,0 08:00,0 09:00,0

AC_Charger_input_Frequency _H
AC_Charger_input_Integrated Wa, _N
AC_Charger_input_Integrated YWar _H
AC_Charger_input_Integrated YWatts _H
AC_Charger_input_Power Factor
AC_Charger_input_RMSE Current
AC_Charger_input_RME Voltage
AC_Charger_input WA,
AC_Charger_input_YAr
AC_Charger_input_YWatt

Temperature

PR E

Temperature-gl

Cursors:

= [ Cursor
AC_Charger_input_Frequency

AC_Charger_input_Power Fact

AC_Charger_input_W2
AC_Charger_input_\War
AC_Charger_input_Watt
Temperature
Termnperature-gl

X

24250

AC_Charger_input_Integrated " 24:25,0
AC_Charger_input_Integrated " 24:25,0
AC_Charger_input_Integrated " 24:25,0

24250

AC_Charger_input_RMS Currer) 24:25,0
AC_Charger_input_RMS Vaoltac) 24:25,0

24250
24250
24250
24250
24250

¥

50
438,37
165,89
136
416,85
234,05m
128,47
53,474
-11,348
49,027
{Mah))
{Mah))

R

-

|

10:00,0 11000 12:00,0 13:.00,0 14:00,0 15000 16:00,0 17:.00,0 18:00,0 1%:00,0 20:00,0 21.00,0 22:00,0 23:00,0 24:45,6
Time
ch rmin rax average | mintirme rnaxtirne
AC_Charger_input_Frequency 0,000 50,345 | 49,989 | 00:01:26,406 00:06:33,554
AC_Charger_input_Integrated WA, 0,000 438,380 | 208,464 | 00:00:02, 767 00:24:25,133
AC_Charger_input_Integrated War -0,482 | 165,970 | 79,146 | 00:00:33,595 00:24:13,782
AC_Charger_input_Integrated Watts 0,000 333,610 | 158,500 | 00:00:02, 767 00:24:25,133
AC_Charger_input_Power Factor 0,355 0,918 0,746 00:16:02,255 00:24:23,682
AC_Charger_input_RMSE Current 0,234 9,509 4772 00:24:25,133 00:24;11,395
AC_Charger_input_ RS Woltage 221,890 | 238,520 | 227,257 | 00:00:15,530 | 00:00:18,1349
AC_Charger_input i, 53,345 | 2144,200) 1079,687| 00:24:23,993 | 00:06:36,124
AC_Charger_input Wiy -1310,50( 1359,500) 409,787 | 00:01:26,315 | 00:06:45,705
A2 _Charger_input st 48,934 | 1668,100) 821,419 | 00:24:25,133 | 00:24:11,395
Ternperature 0,663 | 24,310 | 20,995 | 00:17:40,718 | 00:23:45,718
Ternperature-gl 33,400 | 51,100 | 41,737 | 00:00:05,000 00:24:11,000
al e el
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Test 21
24,37 1 _ 134
50- :
-13,3
475~
45- -132
a5 -131
a0
EXR -13
35 -129
325 ]
30 —— mE= -12,8 .
.3 -127 5
[
25 ] =
225 126 F
T ﬁ
20- -125
17,5~
15— =) -12,4
_._hu.iﬂuu...ﬂ.
12,5 s== -123
10- H ——
-12,2
7.9 ’
3 o -121
Mhml -
g 12
0 :
-2, 1 1 1 1 1 1 1 1 1 Pt 1 -1
no,0 05:00,0 10:00,0 15:00,0 20:00,0 25:00,0 30:00,0 35:00,0 40:00,0 45:00,0 S0:00,0 55:00,0 01:00:58,6
Time
Accu_DC Current Pt e Cursors: _ X _ v I_ ch min rrax last rmintirme maxtirme
Accu_DC Voltage P =l Cursor Accu_DC Current -0,010 | 20,061 | -0,010 [ OL:00:2L,667 | 00:44:08,020
Aceu_Integrated RMS Current _H < Accuy_DC Current a0:50,8 20,06 Accu_DC Voltage 11,984 | 13,386 [ 12,807 [ 00:50:51,865 | 00:00:00,076
[~ Accu_DC Voltage 50:50,8 11,988 Accu_Integrated RMS Current 0,000 16,963 | 16,962 | 00:00:00,076 | 00:50:53,864
Temperature N Accu_Integrated RMS Current | 30:30,8 16,343 Temperature 46,158 | 51,686 | 46,158 |0L00:58,000 | 00:00:01,000
Ternperature 50:50,8 (47,793)
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XY«
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o 1,6k~
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v
S 1,4k -
o
= 1,7k~
-
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— 1k -
800 -
> 600~
400~ :
o 200-
<
~ QI B i
© !
N }
® -200 -
®
Q -400 FHHH FH ]
¢ i i i e LB |
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3 &00 | ._ :
o -500 | :
|HWI_ 1 1 I I 1 I I 1 1 I I 1 1 I I I -_
00,0 50,0 01400 02300 03200 04100 05:00,0 05:50,0 06400 07:30,0 08:20,0 0900 10:000  10:50,0 11:40,0 12:30,0 1220,0 13:56,0
Tirme
AC_Charger_input_Frequency P Cursors: ., ¥ |_ ch frin rnax average | mintime rriaxtirne
AC_Charger_input_Integrated Wi Py =l Cursor AC_Charger_input_Frequency 49662 | 50,355 | 50,004 | 0):03:29,315 | 00:03:16,384
AC_Charger_input_Integrated Vi _H AC_Charger_input_Frequency | 13:56,0 (MaM) AC_Charger_input_Integrated WA, 0,000 240,090 | 116,299 | 00:00:01,719 00:13:51,135
- B N AC_Charger_input_Integrated® 13:56,0 (Nal) AC_Charger_input_Integrated War -0,839 [ 88,022 | 42410 | 0D:00:35,424 | 00:13:34,312
AC_Charger_input Integrated Watts | AC_Charger_input Integrated 1356, (Mal) £C_Charger_input_Integrated Watts 0000 | 182,670 | %6344 | 0000:01710 | 00:13:51,545
AC_Charger_jnput_Power Factar Hm-m”m@mﬁ_%cﬁwgmaﬂa, WMMM Mnmnw AC_Charger_input_Powver Factar 0,406 | 0,804 | 0,751 | 00:07:30,576 | 00:00:48,503
i ~Charger_input_Power Fact) 13.06, 2 AC_Ch input_RMS Current 0,267 | 9,189 | 4555 | 00:00:06,315 | 00:1L:51,028
AC_Charger_input RMS Current |7 AC_Charger_input_RMS Currer 13:56,0 (Mah) = TaTGRTIMPLE RS L UTen : : . AR, L
_ _ AC_Charger_input_RMS Waltage 226,660 | 231,770 | 229,423 | 00:03:46,481 | 00:00:18,028
AC_Charger_input_RMS Vaoltage AC_Charger_input_RMSVoltac) 13:56,0 (Maldy -
5 - - AC_Charger_input A 13560 (Nahy) AC_Charger_input_, 61,773 | 2095,000] 1040,216) 00:00:06,315 | 00:04:07,132
< AC_Charger_input_vA r AC_Charger input War 13:56.0 (Nal) AC_Charger_input_var ~200,140) 1347,800) 380,135 | 00:07:27,900 | D0:0407 744
W AC_Charger_input_\idy P AC_Charger_input_\Watt 13:56,0 (MaM) AC_Charger_input_Watt 55,218 | 1622500 791,272 | 00:00:06,315 00:12:51,514
= AC_Charger_input_\Watt _|_‘|. Temperature-gl 13:56,0 ari I_ Temperature-gl 40,100 | 47700 | 43,288 | 000102000 | 00:13:30,000
W Temperature-gl | *|
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Test 23

48~ rr-13.3
46 =132
44 -13,2
42 -13,1°
m -13.1
18 __ -We

36

-12,°

34 / f1-12,9
32 t-12,6
30 iT-12,8
28 13T
16 F1-12,7
24 12,5
. If.Il......._.r -12,5
20 w125
18 alf.l..r _-E
-12,4°
H J....,.....,r -12,4
, e -12,3
B} //j 123
Al -1z

M -12,2
-12,1°
4 //. -121
2 -12,I°

0- _ r-12
-2 ! ! ! ! ARSI

00,0 14:00,0 16:00,0 22:00,0 24:00,0 26:03,0

Tirme
Accu DC Current ¥ |_ ch min K last rmintirme ma
Accu_DC Voltage Aceu_DC Current -0,002 [ 20,060 [-0,002 [00:26:02,025 [ o0
Accu Tntegrated RMS Current [/ _ Secu_DC Current 20,06 Accu_DC Woltage 11,983 [ 13,258 [12528 |o00:2%:50,017 | oo
[ Accu_DC Valtage 11,983 Accu_Integrated RRAS Current n,o00 8,597 8,597 00:00:00,021 | 00:
Temnperature Accu_Integrated RMS Current | 25:50,0 8,592 Temperature 45,382 | 47,314 | 46,005 | 00:15:02,000 | 00;
(45,966)
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XY«

2.6k -
2.4k
2.2k
2k-
1.8k-
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= 800
600 -
00 -
200
DI
=200
-400- Ll .
-00- 5 ¥ | e
-400
-1k 1 1 1 1 1 1 1 1 1 1
00,0 nz:00,0 06:00,0 na:00.0 14:00,0 18:00,0 20:00,0 22:00,0 24000 28:00,0 00,0 38037
Time
AC_Charger_input_Frequency Cursors: >, ch rrin awerage | mintirme maxtirne
AC_Charger_input_Integrated WA, =l Cursor AC_Charger_input_Frequency 0,000 50,006 | O0:06:08,558 | 00:17:23,741
AC_Charger_input_Integrated Var AC_Charger_input_Frequency | 31:55,9 ,P_mnn_s_m-.mmqnms_ucC:ﬁmmaﬁmn WA n.oon 283,616 | 00:00:09,779 | 00:32:03,397
i AC_Charger_input_Integrated ¥ 31:535,9 AC_Charger_input_Integrated Var -0,685 101,544 | 00:00:41,850 | 00:31:53,025
AC_Charger_input Integrated Watts | AC_Charger_input Integrated ! 31559 AC_Charger_input_Integrated Watts 0,000 220,263 | 00:00:09,779 | 00:32:03, 284
AC_Charger_input_Power Factor AL_Charger_input Integrated* 31359 AC_Charger_input_Power Factor 0,425 0763 | 000752028 | 00:1%:43,069
AC_Charger input MS Current fos-Charger Input Power Fact) 31353 AC_Charger_input_AMS Current 0,410 4550 | 00:3158,754 | 00:3129,685
- = - arger_lnpu LIFFEF H
. - gErINpLL ) AC_Charger_input_RE Woltage 225,890 228,840 | 00:30:25,743 00:04:49,273
AC_Charger_input_RMS Yoltage AC_Charger_input_RMS Voltag 31559 -

- nput. C_Charger input VA, 155 9 AC_Charger_input VA 34,369 1105,034 00:31:59,754 | 00:31,50,955
AC_Charger_input W4, AC_Charger input_VAr 31:55.9 AC_Charger_input_ar -918,570 400,561 | 00:07:34,671 | 00:31:50,225
AC_Charger_input_\dr AC_Charger_input_Watt 31:55,9 AC_Charger_input_\/att q0,913 859,193 | 00:31:59,754 | 00:31:51,058

31:55,9 Temperature-gl 43,900 49,805 | 00:0L:3L,000 | 00:32:02,000

AC_Charger_input_\Watt
Temperature-gl
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55 -16
52,51 -15%
al -15,6
47,5 “ad
-15,2
45 []
. -15
12,5 T -148
40 H -14,6
35 -144
EX] -14,2
32,5 i
H - I
30 H 13,8 £
H -136 =
21,5 : Lo
2 : -134
\ P T-132 &
22,5 5 13 R
20 T —— -128
17,5 -12,6
15 -12,4
125 Pt -12,2
10 T /T
7.5 -11,8
5 ™ -11,6
-11,4
15 N ]
l 11,2
01— 4 -11
-5 1 1 1 1 1 | 1 1 1 1 1 1 : ~10.8
00,0 05:00,0 10:00,0 15:00,0 20:00,0 25:00,0 30:00,0 35:00,0 40:00,0 45:00,0 S0:00,0 35:00,0 01:02:39,7
Time
Accu DC Current P Cursors: X ¥ I_ ch rrit i last mintirme rmaxtime
Aceu_DC Woltage P -l Cursor Accu_DC Current -0,003 | 20,074 | -0,003 | 01:02:39,738 | 00:56:30,941
Accu Integrated RMS Current _| | Accu DC Current 01:00:47,7 20,073 Accu_DC Voltage 10,974 | 15,818 [ 12,156 | 0L:00:46,786 | 00:00:00,537
[ Accu DC Woltage 01:00:47,7 10,974 Accu_Integrated RMS Current -0.000 | 20,262 | 20,262 | 00:00012,696 | OL:00:48,786
Temperature Accu Integrated RMS Current | 01:00:47,7 1 20,252 Temperature 48,008 [54707 [50531 [00:44:45000 | 00:00:00,000
Ternperature 01:00:47,7 (50,378)
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Test 26

2.2k-
2k~ ]
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> 400~
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_.u_l
-200-]
=401
il Hirh e L
-600 - ¥ _ — J -— _ __ | _
800
-1k
1,2k
|“_Jh.—n|_ I I 1 I 1 I I 1 I I I I 1 I I
00,0 02:00,0 04:00,0 06:00,0 08:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0 22:00,0 24:00,0 26:00,0 2852,0
Tirme
AC_Charger_input_Frequency Pl Cursors: ‘X (¥ |_ ch trin Friax average | mintirme maxtire
AC_Charger_input_Integrated Y2, ™ =l Cursor AC_Charger_input_Frequency 0,000 50,343 | 49,996 | 00:19:18,695 | 00:24:44,383
AC_Charger_input_Integrated War _H AC_Charger_input_Frequency | 28:05,4 49,993 AC_Charger_input_Integrated WA, 0,000 400,380 | 242,164 | 00:00:18,780 00:28:13,350
- B - AC_Charger_input_Integrated '| 28:05,4 490,33 &AC_Charger_input_Integrated War -0,755 | 176,050 | 87,309 | 00:00:52,954 | 00:27:39,079
AC_Charger_input Integrated Watts | AC_Charger_input Integrated ! 28:03,4 175,67 AC_Charger_input_Integrated Watts 0,000 [ 373,130 [ 184,023 [ 00:00:18,780 | 00:28:13,457
AC_Charger_input_Power Factor wm-m”mﬂm_mﬁs_uﬁ.wamm_ammn_. WMMM“ WMMMD AC_Charger_input_Power Factor 0448 | 0801 | 0,752 | 00:03:38,407 | 00:27:45,597

: -Charger_input_Power Fact| 2805, el AC_Ch input_RMS Current 0,056 | 9344 | 4584 | 002803407 | 00:27:32,252
AC_Charger_input_RMS Current [ AC_Charger_input_RMS Currer| 28:05,4 #5,502m -Charger Input Hmen : : : kbt kbl

. ) AC_Charger_input_RMEWaoltage 228,000 | 233,640 [ 234,096 | 00:21:16,835 00:14:30,442
AC_Charger_input_RMS Voltage AC_Charger_input_RMS Voltac 28:05,4 2325 -

_ AC Charger input VA 28:05.4 19,479 AC_Charger_input VA 13,131 [ 2142,600] 1054,634 00:28:03,407 | 00:27:32,151
AC_Charget_input V&, e AC_Charger_input_WAr 28:05.4 14107 AC_Charger_input_Wfr -1341,60( 1363,700] 377,501 [ 00:12:31,662 | 00:2455,867
AC_Charger_input_WAar ™ AC_Charger_input_Watt 05,4 14,007 AC_Charger_input_Watt 10,365 | 1661,400 802,432 | 00:28:03,407 00:27:32,252
AC_Charger_input_'Watt _|_‘ Temperature-gl 2405,4 (58,71 _ Termperature-gl 46,200 | 57,800 | 51535 |00:0L:51,000 | 00:28:34,000
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36- . [-13,4
34 s -13,3
. -13,2
32 H -131
30 ; -13
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28 x
1 -128
26 ¥ ERamasEaAE -12,7
24 : e -126
———— | : \ -125
22 : \ -12,4
20 lll.lllllrl‘.lllul.l-l -113 B
T — \ -122 ©
“_.m BN =
I./..f -121 2
16 . &
-1 =
l/ E
14 f/ 19
12 -11,8
/ -117
10 A -1L6
8 : -115
] -11,4
6 3
/ : -11,3
4 / E -112
2 -111
-11
0- -10,9
.Ml_ 1 1 1 ! 1 1 1 .|”_._H_Lm
0,0 35:00,0 40:00,0 45:00,0 50:00,0 55:00,0 01:00:00,0 01:05:04,9
Tirne
Accu_DC Current v |_ ch rmin max last mintime rmaxtime
Arcu_DC Woltage Accu_DC Current 0,014 [20,112 [ -0,014 [0L:0406,972 [ 00:47:01,847
Accu Integrated RMS Current [7 Sccu_DC Current 20,111 Accu_DC Woltage 10,892 [13,302 [12,712 [00:48:21,862 | 00:00:00,012
[ Accu_DC Woltage 10,915 Accu_Integrated RMS Current 0,000 16,164 | 16,162 | 00:00:00,012 | 00:48:23,863
Temperature Aecu_Integrated RMS Current | 48:16,8 16,123 Temperature 72690 | 35,442 [35,207 [00:00:02,000 | 00:57:30,009
(34,202)
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Test 28
2,2k- H
2k~
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1,6k -
1dk-
1,2k-
1k -
a00-
G00-
400 -
200+
_”_I
-200-
-40n s - i
L HiTH F Y 1 18 L IR AL R BALR AL L AR R RSN
-600 H _
-500 ;
-1k 1 1 | 1 1 1 | | | 1 ._
00,0 02:00,0 04:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0) 22:00,0 24:00,0 25:50,0)
Tirne
AC_Charger_input_Frequency P ch ik rax awerage | mintime rraxtirme
AC_Charger_input_Integrated WA P AC_Charger_input_Frequency 0,000 50,353 | 49975 | 00:01:05,575 00:09:57,260
AC_Charger_input_Integrated VAr _H AC_Charger_input_Integrated WA, 0,000 471,650 | 231,952 | 00;00:07, 761 00;25:48,069
- B - AC_Charger_input_Integrated War -0,625 | 180,300 | 88,582 | 00:00:35,767 00:25:39,629
AC_Charger_input Integrated Watts r) AC_Charger_input_Integrated Watts 0000 | 356,710 | 176,331 | 0000:07,761 | 00:25:48,064
AC_Charger_input_Pouver Factar AC_Charger_input_Power Factor 0,397 0,903 0,745 00:12:45,157 00:25:46,747
9 P
AC_Charger_input_RMS Current ™ AC_Charger_input_RMh5 Current 0,264 9,513 4.907 00:25:48,289 00:09:39,970
i AC_Charger_input_RMS Yoltage 225,880 | 230,900 | 228,496 | 00:14:50,982 | 00:00:35,790
AC_Ch t_RhAS Wolt
—-MargRLnput RS Volkage AC_Charger input VA, fL867 | 2157300 1116,231] 00:25:40,289 | 00:09:33,370
AC_Charger_input WA, P AC_Charger_input_var -987,710( 1357,600] 433,199 | 00:08:25,69% | 00:09:39,970
AC_Charger_input_WAr ™ AC_Charger_input_att 55,800 | 1670,200) 348,986 | 00:25:48,289 00:25:39,536
AC_Charger_input_\yatt
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Test 29

52- _ _ r-13,4
50 - _ _ .V.@-E
48 T-13,2
46 r T-131
44-H f 3
42 :
m—— =-120
h._.-_ l-lll-lllllllllll-ll :
1 T-12,8
=127
36 e =
1 I.I.f.l.lfllrlnlllll.rl.. mlu_.mxm
32 B R
0 =-12.4
. =
i ..l.l’l.. : 123 m
ll.-l!.f = =]
26 - -1 2
24 BeS 121 &
/ et s
22 /. uuHM rm
20 -11,9
18 d-112
16 F-117
14
12 \ -116
0 Y 4-1us
8 LSS BT
6 X -11,3
4 ... -11,2
3 Y -11,1
0- _ -1
|MI_ I 1 I I I I I I I 1 1 1 1 1 1 l_I“_._.-_..m
00,0 03:00,0 06000  09:00,0  12:00,0  15:00,0 18000 L0000 24000 27000 30:00,0  3XO0,0 36000 42.00,0 45000 43000  50:58,5
Time
Accu DC Current P Cursors: % ¥ I_ ch rrin FraE last rmintirme maxtire
Aecu DC Valtage P Sl Cursor Accu_DC Current -0,003 [ 20,075 [-0,003 [ 00:50:58,528 | 00:47:54,529
Accu Integrated RMS Current |7 Sccu_DC Current 50:48,5 20,074 Accu_DC Woltage 10,965 | 13,366 [1L662 | 00:50:48,528 | 00:00:00,089
- N Aoy DC Woltage o0:43,5 10,965 Arcu_Integrated RMS Current 0,000 16,962 | 16,962 | 00:00:00,089 | 00:50:50,528
Temperature Aecu_Integrated RME Current | 50:48,3 16,954 Temperature 48,284 | 50,562 | 49,222 | 00:3%:53,000 | 00:08:54,999
Temperature 50:48,5 (49,187
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Test 30
2,2k~ :
k- ——
LBk- S
1,6k- s
1,4k~ R
1,2k- H+
1k - R
800 —
B0 - HiEN
400- mam
200 - ma
0- o
-200- ma
-400- ] :
I 11 :
HEEEHE iR LIRS A A ALEETREE EREEDE
00 — | :
1 s o | | :
-B00 :
1k ”
|H_JMTI_ I 1 I 1 I I 1 I 1 I 1 I I " 1 I
00,0 02:00,0 04:00,0 06:00,0 0%:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0 22:00,0 24:00,0 26:00,0 75:29,0
Time
AC_Charger_input_Frequency P Cursors: % Iy _ ch mmin rax average | mintime maxtime
AC_Charger_input_Integrated Wi Pt _m_. Cursar AC_Charger_input_Frequency 0,000 50,344 | 48,990 | 00:03:06,848 00:03:25,070
AC_Charger input Integrated Var 7~ AC_Charger_input_Frequency | 21337 49,381 AC_Charger_input_Integrated W 0,000 | 463,640 | 235,767 | 00:00:20,758 | 00:27:34,565
- - - AC_Charger_input_Integrated® 27:33,7 483,62 AC_Charger_input_Integrated War -0,706 | 184,100 | 89,369 | 00:00:53,885 | 00:27:27,392
AL_Charger_input Integrated Watts N AC_Charger_input Integrated ® 27:33,7 183,86 AC_Charger_input Integrated Watts | 0,000 | 367,700 | 179,145 | 00:00:20,758 | 00:27:34,565
B_Charger_input_Pawer Factor WM-M”Emﬁsnz.wsqm_am&, wwwww wmwmw AC_Charger_input_Power Factor 0424 | 0907 | 0,749 | 000858924 | 00:13:56,507
i -harger_Input_Power Fact i3, o AC_Ch inpUt_RMS Current 0,259 | 9505 | 4801 | O0:13:58,615 | 00:23:08,178
AC_Charger_input RMS Current ™~ AC_Charger_input_RMS Currer 27:33.7 270,94m = TATGELIMPLE TS L UITEn : : : S b
. : _ AC_Charger_input_RMS Woltage 725,830 | 231,040 | 226,495 | D0:13:50,639 | 00:21:56,154
AC_Charger_input_RMS Waoltage AC_Charger_input_RMS Woltac) 27:33,7 230,53 -
. AC_Charger input Vi 17317 62 d6 BC_Charger_input_va 59,377 | 2157,200 1092,013] 00:13:56,615 | 00:22:24,123
AC_Charger_input_ v e AC_Charger_input_War 11337 27,068 AC_Charger_input_War -1027,00( 1386,200] 426,468 | 00:03:41,504 | 00:22:39,213
AC_Charger_input_ay P AC_Charger_input_yatt EEER) 56,29 ‘l AC_Charger_input_\Watt 53,204 quPmD:_ 830,619 | 00:13:58,815 00:22:02,443

Y
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Test 31
62,5~ r-13,4
60— :
mu_.gm mlu_.w;w
» P -132
32,5 3
30 o131
475 m
45 13
12,5
40 nlu_.mhm
33 -124
35 m =
315 S127 2
30 T : 2
N ™ u ﬂﬂr.
l.l..’r._..l.!r. ] =]
27,5 Tl 1206 =
N ' =
25 - T "
225 -12.5
20 -12.4
175 .rJ...!
15 “-12,3
12,5 4/..1_
10 M, 122
™
75 "y
5 % -121
25 / -1z
0- 'y
-5 1 | 1 | | 1 1 | 1 | 1 | | 1 | 1 | 1 | 1 ._|”_.”_¢m
00,0 04:00,0 06:00,0 0%:00,0 10000 12:00,0 14000 1e:00,0 1%:00,0 20:00,0 22000 24000 26:00,0 28:00,0 30:00,0 32:00,0 3400,0 36:00,0 38000 40:00,0 42:00,0 44000 453531

Accu DC Current
Accu_DC Voltage
Accu_Integrated RMS Current =

Temperature

Accu_DC Current
Accu_DCWoltage
Accu_Integrated RS Current

Tirme

¥ -

20,076
11,963
15,256
(48,836)

ch min mai last rmintirme rmaxtirme

Accu_DC Current -0,002 | 20,076 | -0,002 | 00:45:53,183 | 00:43:33,171
Accu DC Waltage 11,959 | 13,365 [12,528 | 00:45:43,184 | 00:00:00,083
Accu_Integrated RMS Current 0,000 15,277 | 15,277 | 00:00:00,083 00:45:45,182
Temperature 43,818 | 60,080 | 48,832 | 00:45:38,000 | 00:00:00,000
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v Test 32
Joo 2,%- x
3 :
: 2,2k ¥
)]
1, k-
1,8k -
5
el 1fk-
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£00-
400-
200-
_”_I
-200-
-400- :
I .
djw B ilii
El__ -600 _ _ ¥ | _. .
-800 :
-1k :
delete L2k, : !
00,0 02:00,0 04:00,0 06:00,0 08:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0 22:00,0 24:00,0 26:00,0 28:00,0 0:47,0
Time
AC_Charger_input_Frequency P Cursors: i iy _ ch Frin Fria average | mintime maxtime
AC_Charger_input_Integrated WA, P _m_. Cursar AC_Charger_input_Frequency 49,804 | 50,343 | 49,988 | 00:18:17,180 00:17:48,343
AC_Charger input Integrated Yo _H AC_Charger_input_Frequency | 27:31,4 49,975 AC_Charger_input_Integrated W, 0,000 487,350 | 239,272 | 00:00:15,751 | 00:27:35,643
- - - AC_Charger_input_Integrated ' 27:31,4 487,27 AC_Charger_input_Integrated War -0,694 [ 183,810 | 89,606 | 00:00:50,010 | 00:27:23,986
AC_Charger_input Integrated Watts N AC_Charger_input Integrated | 27314 183,63 AC_Charger_input_Integrated Watts 0000 | 372,360 | 182,775 | 00:00:15,751 | 00:27:35,534
AC_Charger_input_Power Factor AC_Charger_input Integrated ! 27:31,4 372,29 AC_Charger_input_Power Factar 0,470 | 0,802 | 0,754 | 00061231 | 00:27:30,134 |
AC Charger inout AMS Current I~ AC_Charger input Power Fact] 27:31,4 | 773,63m AC_Charger_input_RMS Current 005 | 9813 | 4787 | 0027135962 | 0027:23,383 |
_Lharger_input_ urren AC_Charger_input_RMS Currer| 2T:31,4 9,407 = = = z z z : .
. : _ AC_Charger_input_RMS Valtage 226,130 | 230,790 | 228,766 | 00:17:46,342 | 00:10:54,943
AC_Charger_input_RMS Voltage AC_Charger_input_RM3VWoltag) 27:31,4 227,32 -
. AC_Charger input VA 3714 7 130k AC_Charger_input_Wa, 12,219 | 2230,100( 1090,176] 00:27:35,362 | 00:27:17,134
AC_Charger_input VA ) AC_Charger input VAr T4 135k AC_Charger_input_War -1024,00] 1402,400( 418,886 | 00:00:48,783 | 00:27:14,583
AC_Charger_input_War Pt AC_Charger_input_WWatt T34 1,653k _} AC_Charger_input_Watt 9,507 1736,300( 833,324 | 00:27:35,962 | 00:27:17,194




A TUVRheinland®

Test report No.: 28231499 001

Oldal/ Page 39140

www.tuv.hu

Test 33

57,5~ 13,4
55 -H=
-13,3
52,5
50 -13,2
47,5
131
45 ’
42,5 N +-13
a0 — - :
Ty E
1-12,9
35 ]
35 -12,8
32,5
0 (T -12,7
2.5 ........l.....ri........r.......... S-126
& i lll.l .
| -12,5
22,5 ]
20 -12,4
17,5
15 4123
12,5
} -12,2
10 /
7.5 s, -12.1
5 //
2,5 i ﬁ
0- ! _ | L5118

| | | | | | [} | | [} | [} [} [} [} [} [} [} | [} | [} [} |
00,0 02:00,0 04:00,0 06:00,0 08:00,0 10:00,0 12:00,0 14:00,0 16:00,0 18:00,0 20:00,0 22:00,0 24000 26:00,0 28:00,0 30:00,0 32:00,0 34:00,0 36:00,0 3%:00,0 40:00,0 42:00,0 44:00,0 46:00,0 48322

Accu_DC Current
Accu_DC Woltage

Accu_Integrated RS Current

Temperature

SO

Cursors:

Accu_DC Current
Accu_DCWoltage
Accu_Integrated RMS Current

X

45272
a8:27,2
ag:27,2
45272

Tirne
¥ 2l
20,083
11,944
16,182
(47,893)

abieyjop o naxy

ch min rmax last mintime maxtime

Accu_DC Current 0,000 20,091 | 3,747 00:00:00,912 | 00:38:50,986
Accu_DCWoltage 11,944 | 13,383 [ 12,259 [ 00:48:27,218 | 00:00:00,082
Accu_Integrated RMS Current 0,000 16,187 | 16,187 | 00:00:00,082 00.48:29,218
Temperature 47,722 | 55,250 | 47,900 [ 00:44:21,000 | 00:00:12,999

(rev.: 2014.10.13-t6l)

IT 01-A(e)_5_0
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7. Conclusion

According to the test results, there is no significant difference between the fast charged and DC charged
energy amount.

Temperature measured between the two cell surfaces.

The battery does not exceed the 62,3°C at fast charge(4C charging), 40,9°C at DC (0,1C) charging, 60°C at
(1C) discharging.

No fire, no explosion, no mechanical deformation, no leakage experienced.

END OF TEST REPORT

IT 01-A(e)_5_0 (rev.: 2014.10.13-t0l)
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KALIBRA 59 Miiszaki, Szolgaltat6 Bt.

Office / Székhely: 2151. Fot, Béke u. 72 Tel:-+36-30-934-8310;+36-30-982-3377
Laboratory / Laboratérium: 2151. Fot, Béke u. 72 Fax:+36-27-358-876
Web: www.kalibra59.hu; www.meroeszkozkalibralas.hu E-mail:kalibra59@kalibra59.hu

A NAT altal NAT-2-0141/2012 szamon akkreditalt kalibralolaboratorium

Calibration certificate number:
Kalibralasi bizonyitvany szama: K/55201 Pages/ oldalak szama: 4

Calibration Certificate / Kalibralasi Bizonyitvany

Object of calibration/ A kalibralas targya: Electronic load

Elektronikus terhelés

Manufacturer / Gyarté: BK Precision

Type / Tipus: 8510

Serial number / Gyartasi szam: 174B17101

ID number / Azonosité szam: TRI101623043

State / Allapot: Used / Hasznalt

Customer's name and address: TUV Rheinland InterCert Kft
A vevd neve és cime: 1132 Budapest

Vaci ut 48/a-b

Place and date of calibration/ A kalibralas

helve és ideje: Fot, 2015.05.18.

Issue date / Kiadas datuma: 2015.05.18.

Issued by certificate: Calibration technician:
A bizonyitvanyt kiadta: Kalibral6 technikus:

Ndlidnd 58
7

Kallbrlé laboratdrium v

2151 Fét, Béke utca 72 vy

Adbsz: 21027587-2-13 i

. www.meroeazkozkallbralas.hu ' L
To6th Rudolf Hosszu Marta

_Main Director
Ugyvezet6 igazgato

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:
Kalibralasi bizonyitvany szama: K/55201

Calibration was made according to the procedure(s) below:
A kalibralast az alabbi eljaras(ok) alkalmazasaval végeztiik:

KE-01:2011/5 Calibration of digital multimeters
KE-01:2011/5 Digitélis multiméterek kalibralasa

Used standard, subsidiary measuring instrument:
Alkalmazott etalonok, egyéb méréeszkozok:

Measuring instrument/ Serial number/ Cal.Cert. number/ Expiration of Cal.Cert/
Mérdeszkoz Gyartasi szam Kal.Biz. szam Kal.Biz. lejarat
Multifunctional calibrator/ 9785009 KAL/15-0180 2016.05.02.
Multifunkcios kalibrator

Current generator / 2336701 2336701-01-2013 2015.10.22.

Aram generator

Temp- and humidity meter/ KI0143SK KAL/15-0110 2017.05.02.

HG6- és paratartalom méré

Main voltage meter/ 085382 KAL/15-0130 2016.05.02.

Haldzati fesziltségmérd
Measurement used in standard and subsidiary instrument is traceable to national standards, based on
the indicated number of calibration certificate.

Az alkalmazott etalonokkal és egyéb mérbeszkozokkel végzett mérések, a jelzett szamu
bizonyitvanyok alapjan, a nemzeti etalonokra visszavezethet6ek.

Environmental conditions: Temperature / Hémérséklet 23+3°C
Kornyezeti feltételek:
Humidity / Légnedvesség 40+20%RH
Main voltage / Halézati feszlltség 230V+10%

Note for measured values:
Megjegyzés a mérési eredményekhez:

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:

Kalibralasi bizonyitvany szama: K/55201
Measured values:
Mérési eredmények:
DC Current measurement mode / Egyenaram mérés iizemmaéd
Range/ Standard value/ Measured value/ Error/ Allowed deviation/ Uncertainty/ Qualification,
Méréshatar Helyes érték Meért érték Hiba Megengedett eltérés Mérési bizonytalansag Mindsités
(+-) (+-)
12A 0,10000 A 0,106 A 0,00600 A 0,58 mA
12A 6,0000 A 5,998 A -0,0020 A 4,2 mA
12A 12,0000 A 12,000 A 0,0000 A 6 mA
120A 10,0000 A 9,99 A -0,0100 A 5,9 mA
120 A 20,0000 A 19,98 A -0,0200 A 6,4 mA
120A 100,000 A 99,98 A -0,020 A 15mA
DC Voltage measurement mode (Local) / Egyenfesziiltség mérés lizemméd (Local)
Range/ Standard value/ Measured value/ Error/ Allowed deviation/ Uncertainty/ Qualification,
Meéréshatar Helyes érték Meért érték Hiba Megengedett eltérés Mérési bizonytalansag Mindsités
(+-) (+-)
18V 3,0000 V 3,000V 0,0000 V 0,58 mV
18V 10,0000 V 9,999 vV -0,0010 V 0,63 mV
18V 18,0000 V 17,998 V -0,0020 V 0,66 mV
120V 3,0000 V 2,99V -0,0100 V 5,8 mV
120V 60,000 V 59,98 V -0,020 V 6,4 mV
120V 120,000 V 119,97V -0,030 V 6,8 mV
DC Voltage measurement mode (Remote) / Egyenfesziiltség mérés lizemméd (Remote)
Range/ Standard value/ Measured value/ Error/ Allowed deviation/ Uncertainty/ Qualification,
Méréshatar Helyes érték Meért érték Hiba Megengedett eltérés Mérési bizonytalansag Mindsités
(+-) (+-)
18V 3,0000 V 3,000V 0,0000 V 0,58 mV
18V 10,0000 V 9,998 V -0,0020 V 0,63 mV
18V 18,0000 V 17,998 V -0,0020 V 0,66 mV
120V 3,0000 V 2,99V -0,0100 V 5,8mV
120V 60,000 V 59,98 V -0,020 V 6,4 mV
120V 120,000 V 119,97V -0,030 V 6,8 mV

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:
Kalibralasi bizonyitvany szama: K/55201

The recorded calibration result are only valid for the metrological attribute of measuring instrument.
A kozolt kalibralasi eredmeények a méréeszkoz talalt metroldgiai jellemzbire érvényesek.

Qualification / Mindsités

The customer did not request qualification of measured values.
A vevd a mérési értékek mindsitését nem kérte.

Uncertainty of measurment

The reported extended uncertainty of measurment is stated as the standard uncertainty of
measurment multiplied by the coverage factor k=2, which for a normal distribution corresponds to a
coverage probability of approximately 95%. The standard uncertainty of measurment has been
determined in accordance with EA Publication EA-4/02 (Expression of the Uncertainty of Measurment
in Calibration).

Mérési bizonytalansag
A kozolt kiterjesztett mérési bizonytalansag a standard bizonytalansag k=2 -vel szorzott értéke, ami
normalis eloszlas eseténkodzelitéleg 95%-0s megbizhatésagi valdszinliségnek felel meg. A standard

bizonytalansag meghatarozasa az EA-4/02 ( A mérési bizonytalansag meghatarozasa kalibralasnal)
kiadvanynak megfeleléen tortént.

Note / Megjegyzés

Certification stamping vignette is placed on the measuring instrument with the name of the Calibration
Laboratory, date of calibration and No: K/55201 of calibration certificates.

A mérbeszkdzon a kalibralas elvégzését igazold, a kalibrald laboratérium adatait tartalmazo, K/55201
jeli levonokeépes bélyeget helyeztink el.

*** end of the document / a dokumentum vége ***

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration laboratory
, Kalibralé laboratérium
KALIBRA 59 Miiszaki, Szolgaltato Bt.
Office/ Székhely: 2151. Fét, Béke u. 72
Laboratory / Laboratérium: 2151. Fot, Béke u. 72
Web: www.kalibra59.hu; www.meroeszkozkalibralas.hu

Tel:-+36-30-934-8310;+36-30-982-3377
Fax:+36-27-358-876
E-mail:kalibra59@kalibra59.hu

A NAT altal NAT-2-0141/2012 szamon akkreditalt kalibralolaboratorium

Calibration certificate number:

Kalibralasi bizonyitvany szama: K/55202 Pages / oldalak szama: 4

Calibration Certificate / Kalibralasi Bizonyitvany

Object of calibration/ A kalibralas targya: DC Power supply

DC Tapegység
Manufacturer / Gyarté: Sorensen
Type / Tipus: XG 60-25
Serial number / Gyartasi szam: 1235A01932

ID number / Azonosité szam:
State / Allapot:

Customer's name and address:
A vevo neve és cime:

Place and date of calibration/ A kalibralas
helve és ideie:

Issue date / Kiadas datuma:

TRI1 01623049
Used / Hasznalt

TUV Rheinland InterCert Kft
1132 Budapest
Vaci ut 48/a-b

Fot, 2015.05.18.
2015.05.18.

Issued by certificate:
A bizonyitvanyt kiadta:

Calibration technician:
Kalibralo6 technikus:

Téth Rudolf

Ndlidnd 58
7

Kallbralé laboratérium v
2451 Fét, Béke utca 72 e
Adosz.: 21027567-2-13 f v !

www.merceszkozkallbrales.hu !

Hdsszu Marta

_Main Director
Ugyvezet6 igazgato

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:
Kalibralasi bizonyitvany szama: K/55202

Calibration was made according to the procedure(s) below:
A kalibralast az alabbi eljaras(ok) alkalmazasaval végeztiik:

KE-09:2011/5 Calibration of calibrators, and supplies
KE-09:2011/5 Kalibratorok és forrasok kalibralasa

Used standard, subsidiary measuring instrument:
Alkalmazott etalonok, egyéb méréeszkozok:

Measuring instrument/ Serial number/ Cal.Cert. number/ Expiration of Cal.Cert/
Mérdeszkoz Gyartasi szam Kal.Biz. szam Kal.Biz. lejarat

Digital multimeter/ 4022549 KAL/14-0310 2015.06.10.

Digitalis multiméter

Shunt/ 05061402 KAL/13-0290 2015.06.10.

Sont

Temp- and humidity meter/ KI0143SK KAL/15-0110 2017.05.02.

HG6- és paratartalom méré

Main voltage meter/ 085382 KAL/15-0130 2016.05.02.

Haldzati fesziltségmérd
Measurement used in standard and subsidiary instrument is traceable to national standards, based on
the indicated number of calibration certificate.

Az alkalmazott etalonokkal és egyéb mérbeszkozokkel végzett mérések, a jelzett szamu
bizonyitvanyok alapjan, a nemzeti etalonokra visszavezethet6ek.

Environmental conditions: Temperature / Hémérséklet 23+3°C
Kornyezeti feltételek:
Humidity / Légnedvesség 40+20%RH
Main voltage / Halézati feszlltség 230V+10%

Note for measured values:
Megjegyzés a mérési eredményekhez:

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:

Page / Oldal szam: 3/ 4

Kalibralasi bizonyitvany szama: K/55202
Measured values:
Mérési eredmények:
DC Current reproduction/ Egyenaram reprodukalas
Range/ Standard value/ Measured value/ Error/ Allowed deviation/ Uncertainty/ Qualification,
Méréshatar Helyes érték Meért érték Hiba Megengedett eltérés Mérési bizonytalansag Mindsités
(+-) (+-)
24 A 2,00375 A 2,00 A -0,00375 A 1,1 mA
24 A 10,01177 A 10,00 A -0,01177 A 1,1 mA
24 A 20,00652 A 20,00 A -0,00652 A 1,1 mA
24 A 23,99657 A 24,00 A 0,00343 A 1,1 mA
DC Voltage reproduction/ Egyenfesziiltség reprodukalas
Range/ Standard value/ Measured value/ Error/ Allowed deviation/ Uncertainty/ Qualification
Méréshatar Helyes érték Meért érték Hiba Megengedett eltérés Mérési bizonytalansag Mindsités
(+-) (+-)
60V 2,998241V 3,00V 0,001759 vV 0,15mV
60V 9,998521V 10,00 V 0,001479 V 0,33 mV
60V 17,99852V 18,00V 0,00148 V 1,8 mV
60V 60,0064 V 60,00 V -0,0064 V 3,3mV

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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Calibration certificate number:
Kalibralasi bizonyitvany szama: K/55202

The recorded calibration result are only valid for the metrological attribute of measuring instrument.
A kozolt kalibralasi eredmeények a méréeszkoz talalt metroldgiai jellemzbire érvényesek.

Qualification / Mindsités

The customer did not request qualification of measured values.
A vevd a mérési értékek mindsitését nem kérte.

Uncertainty of measurment

The reported extended uncertainty of measurment is stated as the standard uncertainty of
measurment multiplied by the coverage factor k=2, which for a normal distribution corresponds to a
coverage probability of approximately 95%. The standard uncertainty of measurment has been
determined in accordance with EA Publication EA-4/02 (Expression of the Uncertainty of Measurment
in Calibration).

Mérési bizonytalansag
A kozolt kiterjesztett mérési bizonytalansag a standard bizonytalansag k=2 -vel szorzott értéke, ami
normalis eloszlas eseténkodzelitéleg 95%-0s megbizhatésagi valdszinliségnek felel meg. A standard

bizonytalansag meghatarozasa az EA-4/02 ( A mérési bizonytalansag meghatarozasa kalibralasnal)
kiadvanynak megfeleléen tortént.

Note / Megjegyzés

Certification stamping vignette is placed on the measuring instrument with the name of the Calibration
Laboratory, date of calibration and No: K/55202 of calibration certificates.

A mérbeszkdzon a kalibralas elvégzését igazold, a kalibrald laboratérium adatait tartalmazo, K/55202
jeli levonokeépes bélyeget helyeztink el.

*** end of the document / a dokumentum vége ***

Present cerificate is valid and can be copied only in it is entirety and form.
Jelen bizonyitvany csak teljes terjedelmében és formajaban érvényes és masolhaté.
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6 May 2015 06:02 Script file: KinetiQ PPA5500-HC final electrical v2.07
Automatic Calibration Environment release ACE v2.87
NEWTONS4TH,PPA5530,165-04037,2.121

HP3458A,MY45048891

NEWTONS4TH,ACC-1V,01821,1.54

Summary report

Verify HV attenuator

[--- applied ----] phase 1 phase 2 phase 3 [-----——- voltage —-----——- 1
range dev spec uncert

OK: 55.00 Hz 248.87 V 248.87 V 248.85 V 248.86 V <-0.01%> [0.38%] {0.049%}
OK: 55.00 Hz 221.24 V 221.24 V 221.23 V 221.24 V <-0.00%> [0.16%] {0.050%}

OK: 55.00 Hz 107.77 V
OK: 55.00 Hz 52.577 V
OK: 55.00 Hz 10.823 V
OK: 55.00 Hz 3.6763 V
OK: 55.00 Hz 877.40mV
OK: 55.00 Hz 293.25mV
OK: 55.00 Hz 82.259mV

107.76 V 107.76 V 107.77 V <-0.00%> [0.10%] {0.023%}*
52.578 V. 52.578 V 52.578 V <+0.00%> [0.08%] {0.025%}*
10.823 V 10.823 V 10.823 V <-0.00%> [0.11%] {0.012%}*
3.6763 V 3.6764 V 3.6764 V <+0.00%> [0.13%] {0.015%}*
877.41mV  877.43mV 877.52mV <+0.01%> [0.24%] {0.012%}
293.20mV  293.22mV  293.23mV <-0.02%> [0-46%] {0.016%}
82.147mV  82.179mV  82.232mV <-0.14%> [1-35%] {0.012%}

OK: 400.0 Hz 270.29 V 270.27 V. 270.29 V 270.29 V <-0.01%> [0.35%] {0.048%}
OK: 400.0 Hz 243.21 V 243.22 V 243.21 V 243.22 V <+0.00%> [0.15%] {0.049%}
OK: 400.0 Hz 109.71 V 109.71 V. 109.71 V 109.72 V <+0.01%> [0.10%] {0.023%}*
OK: 400.0 Hz 57.472 V 57.474 V 57.475 V 57.474 V <+0.01%> [0.08%] {0.025%}*
OK: 400.0 Hz 11.018 V 11.018 V 11.017 V 11.018 V <-0.01%> [0.11%] {0.012%}*
OK: 400.0 Hz 4.2298 V 4.2301 V 4.2298 V 4.2301 V <+0.01%> [0.12%] {0.014%}*
OK: 400.0 Hz 1.0219 V 1.0219 V. 1.0220 V 1.0220 V <+0.01%> [0.21%] {0.012%}
OK: 400.0 Hz 341.55mV 341.52mV  341.52mV  341.56mV <-0.01%> [0.40%] {0.015%}
OK: 400.0 Hz 95.797mV 95.715mV  95.794mV  95.807mV <-0.09%> [1.16%] {0.012%}
OK: 8.000kHz 271.71 V 271.69 V 271.69 V 271.71 V <-0.01%> [0.38%] {0.068%}
OK: 8.000kHz 244.49 V 244.48 V 244.48 V 244.48 V <-0.00%> [0.18%] {0.069%}
OK: 8.000kHz 110.29 V 110.29 V. 110.29 V 110.30 V <+0.01%> [0.13%] {0.024%}*
OK: 8.000kHz 61.176 V 61.178 V 61.171 V 61.174 V <-0.01%> [0.10%] {0.026%}*
OK: 8.000kHz 11.077 V 11.077 V. 11.077 V 11.078 V <+0.01%> [0.14%] {0.019%}*
OK: 8.000kHz 4.1078 V 4.1081 V 4.1073 V 4.1080 V <-0.01%> [0.15%] {0.022%}*
OK: 8.000kHz 1.0943 V 1.0944 V. 1.0943 V 1.0944 V <+0.01%> [0.23%] {0.019%}

OK: 8.000kHz 342.92mV
OK: 8.000kHz 96.177mV

342.88mV  342.86mV 342.88mV <-0.02%> [0.43%] {0.023%}
96.098mV  96.136mV  96.182mV <-0.08%> [1.19%] {0.020%}

OK: 48.00kHz 203.85 V 203.94 V 203.96 V 203.95 V <+0.05%> [0.65%] {0.133%}
OK: 48.00kHz 203.89 V 203.99 V 203.96 V 203.99 V <+0.05%> [0.36%] {0.133%}
OK: 48.00kHz 110.36 V 110.38 V 110.38 V 110.38 V <+0.02%> [0.29%] {0.047%}*
OK: 48.00kHz 61.150 V 61.161 V 61.152 V 61.155 V <+0.02%> [0.26%] {0.048%}*
OK: 48.00kHz 11.077 V 11.079 V 11.078 V 11.079 V <+0.01%> [0.30%] {0.044%}*
OK: 48.00kHz 4.1060 V 4.1065 V 4.1064 V 4.1064 V <+0.01%> [0.31%] {0.046%}*
OK: 48.00kHz 1.0938 V 1.0939 V. 1.0939 V 1.0939 V <+0.01%> [0.39%] {0.044%}

OK: 48.00kHz 342.78mV
OK: 48.00kHz 96.122mV
OK: 220.0kHz 44.578 V
OK: 220.0kHz 11.108 V
OK: 220.0kHz 4.1249 V
OK: 220.0kHz 1.0971 V
OK: 220.0kHz 344.36mV
OK: 220.0kHz 96.427mV
OK: 700.0kHz 9.7567 V
OK: 700.0kHz 4.1049 V
OK: 700.0kHz 1.0816 V
OK: 700.0kHz 338.99mV
OK: 700.0kHz 95.070mV
OK: 1.200MHz 1.7615 V
OK: 1.200MHz 1.7615 V
OK: 1.200MHz 1.0444 V
OK: 2.000MHz 1.5984 V

342_.77mV  342.75mV  342.76mV <-0.01%> [0.59%] {0.047%}
96.076mV  96.104mV 96.153mV <-0.05%> [1.35%] {0.044%}
44.599 V 44.598 V 44.596 V <+0.05%> [0.97%] {0.438%}*
11.145 V 11.145 V 11.146 V <+0.34%> [0.99%] {0.330%}*
41271V 4.1271 V 4.1269 V <+0.05%> [1.00%] {0.344%}*
1.0977 V. 1.0977 V. 1.0976 V <+0.06%> [1.07%] {0.330%}
344.49MV  344.48nV  344_47mV <+0.04%> [1.28%] {0.349%}
96.530mV  96.582mV  96.589mV <+0.17%> [2.03%] {0.331%}
9.7748 V 9.7752 V 9.7744 V <+0.19%> [2.92%] {1.071%}*
4.1167 V 4.1165 V 4.1162 V <+0.29%> [2.92%] {1.084%}*
1.0864 V 1.0865 V 1.0865 V <+0.45%> [3.00%] {0.434%}
341.66mV  341.75mV 341.71mV <+0.81%> [3.20%] {0.436%}
96.505mV  96.618mV 96.581mV <+1.63%> [3.97%] {0.434%}
1.7619 V 1.7615 V 1.7619 V <+0.02%> [5.39%] {0.704%}
1.7621 V 1.7620 V 1.7621 V <+0.04%> [5.05%] {0.704%}*
1.0420 V 1.0418 V 1.0417 V <-0.26%> [5.00%] {0.698%}
1.5989 V 1.5990 V 1.5990 V <+0.03%> [8.65%] {1.131%}

GWAUORNWRAUIRNWRITORNWRIOINOORNWAUIONOORNWAUIONOORNWDUONOWO
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OK: 2.000MHz 1.5985 V 4 1.5991 V 1.5990 V 1.5991 V <+0.04%> [8.27%] {1.131%}*
OK: 2.000MHz 946.96mV 3 947.17mV 946.98mV 947.03mV <+0.02%> [8.22%] {1.126%}

Verify phase accuracy of HV attenuator

[------ applied ------- 1 [-—-=-——-- phase --------- 1

ranges Al V2 A2 V3 A3 dev spec uncert
OK: 55.00 Hz 2.0491 V 0.000° 3 9 +0.002° +0.001° +0.002° +0.003° +0.002° <+0.003°> [0.006°] {0.002°}*
OK: 400.0 Hz 2.0412 V 0.000° 3 9 +0.001° +0.001° +0.001° +0.001° +0.001° <+0.001°> [0.009°] {0.002°}*
OK: 8.000kHz 2.0492 V 0.000° 3 9 -0.000° +0.001° -0.000° +0.001° -0.000° <+0.001°> [0.085°] {0.002°}*
OK: 48.00kHz 2.0481 V 0.000° 3 9 -0.002° +0.000° -0.002° +0.002° -0.002° <-0.002°> [0.485°] {0.004°}*
OK: 100.0kHz 2.0504 V 0.000° 3 9 -0.001° +0.001° -0.000° +0.002° -0.000° <+0.002°> [1.005°] {0.007°}*
OK: 220.0kHz 2.0558 V 0.000° 3 9 -0.015° +0.005° -0.017° +0.005° -0.016° <-0.017°> [2.205°] {0.013°}*
OK: 700.0kHz 2.0212 V 0.000° 3 9 -0.270° +0.014° -0.311° +0.044° -0.295° <-0.311°> [7.005°] {0.037°}*
OK: 1.200MHz 1.9168 V 0.000° 3 9 -0.517° +0.011° -0.578° +0.028° -0.572° <-0.578°> [12.01°] {0.062°}*
OK: 2.000MHz 1.7002 V 0.000° 3 9 +0.125° +0.067° +0.063° +0.106° +0.039° <+0.125°> [20.00°] {0.102°}*

Verify internal shunt calibration at low frequency
[--- applied ----] phase 1 phase 2 phase 3 [------- current —------- 1
range dev spec uncert
3.3659 A 3.3712 A 3.3677 A <+0.09%> [8.94%] {0.019%}
3.3740 A 3.3737 A 3.3729 A <+0.03%> [2.70%] {0.019%}
3.3774 A 3.3772 A 3.3772 A <+0.02%> [0.92%] {0-019%}
3.3773 A 3.3773 A 3.3775 A <-0.01%> [0.30%] {0-019%}*
3.3813 A 3.3814 A 3.3810 A <-0.01%> [0.12%] {0.019%}*
1.4877 A 1.4877 A 1.4878 A <-0.01%> [0.10%] {0.023%}*
201.01mA 201.04mA 200.99mA <+0.02%> [0.32%] {0.029%}*
145.98mA 145.97mA  145.95mA <+0.01%> [0.29%] {0.035%}*
29.765mA 29.769mA 29.753mA <+0.04%> [1.13%] {0.025%}
3.3680 A 3.3729 A 3.3706 A <-0.13%> [8.93%] {0-019%}

OK: 55.00 Hz 3.3681 A
OK: 55.00 Hz 3.3732 A
OK: 55.00 Hz 3.3769 A
OK: 55.00 Hz 3.3778 A
OK: 55.00 Hz 3.3813 A
OK: 55.00 Hz 1.4878 A
OK: 55.00 Hz 201.00mA
OK: 55.00 Hz 145.96mA
OK: 55.00 Hz 29.757mA
OK: 400.0 Hz 3.3724 A

OK: 400.0 Hz 3.3852 A 3.3853 A 3.3851 A 3.3832 A <-0.06%> [2.69%] {0.019%}
OK: 400.0 Hz 3.3894 A 3.3904 A 3.3898 A 3.3901 A <+0.03%> [0.92%] {0-019%}
OK: 400.0 Hz 3.3890 A 3.3886 A 3.3886 A 3.3887 A <-0.01%> [0.30%] {0.019%}*
OK: 400.0 Hz 3.3915 A 3.3915 A 3.3915 A 3.3912 A <-0.01%> [0.12%] {0.019%}*

OK: 400.0 Hz 1.4919 A
OK: 400.0 Hz 201.77mA
OK: 400.0 Hz 147.85mA
OK: 400.0 Hz 30.141mA

1.4918 A 1.4918 A 1.4919 A <-0.01%> [0.10%] {0.023%}*
201.78mA 201.78mA 201.77mA <+0.01%> [0.32%] {0.029%}*
147.87mA 147_.87mA  147.85mA <+0.01%> [0.29%] {0.035%}*
30.164mA  30.147mA  30.145mA <+0.07%> [1.12%] {0.025%}

OK: 8.000kHz 3.4448 A 3.4492 A 3.4486 A 3.4503 A <+0.16%> [8.77%] {0.030%}
OK: 8.000kHz 3.4553 A 3.4615 A 3.4570 A 3.4584 A <+0.18%> [2.67%] {0.030%}
OK: 8.000kHz 3.4641 A 3.4682 A 3.4645 A 3.4674 A <+0.12%> [0.93%] {0.030%}
OK: 8.000kHz 3.4673 A 3.4678 A 3.4671 A 3.4681 A <+0.02%> [0.32%] {0.030%}*
OK: 8.000kHz 3.4708 A 3.4714 A 3.4707 A 3.4715 A <+0.02%> [0.15%] {0.030%}*
OK: 8.000kHz 1.5254 A 1.5257 A 1.5252 A 1.5259 A <+0.03%> [0.13%] {0.034%}*
OK: 8.000kHz 203.23mA 203.28mA 203.26mA 203.26mA <+0.02%> [0.35%] {0.040%}*
OK: 8.000kHz 148.76mA 148.81mA 148.80mA 148.80mA <+0.04%> [0.31%] {0.046%}*
OK: 8.000kHz 30.188mA 30.212mA  30.205mA 30.212mA <+0.08%> [1.15%] {0.036%}

OK: 48.00kHz 3.3621 A
OK: 48.00kHz 3.3732 A
OK: 48.00kHz 1.4124 A
OK: 48.00kHz 201.62mA
OK: 48.00kHz 147.48mA
OK: 48.00kHz 30.167mA
OK: 100.0kHz 3.2704 A
OK: 100.0kHz 3.2750 A

3.3622 A 3.3620 A 3.3640 A <+0.06%> [0.49%] {0.069%}
3.3729 A 3.3735 A 3.3748 A <+0.05%> [0.31%] {0.069%}*
1.4122 A 1.4123 A 1.4131 A <+0.05%> [0.30%] {0.073%}*
201.66mA 201.65mA 201.63mA <+0.02%> [0.51%] {0.078%}*
147.50mA 147.51mA 147.49mA <+0.02%> [0.48%] {0.083%}*
30.184mA 30.174mA 30.174mA <+0.06%> [1.31%] {0.074%}
3.2697 A 3.2693 A 3.2722 A <+0.05%> [0.70%] {0.152%}
3.2721 A 3.2759 A 3.2757 A <-0.09%> [0.52%] {0.151%}*

VORPNWRARUUORNWAIUONOORNWRARUTIONOORNWAOON®O

Verify internal shunts at high frequency

[--- applied ----] phase 1 [------- current —----—-—-—- 1
range dev spec uncert
OK: 220.0kHz 212.84mA 4 213.08mA <+0.11%> [1.46%] {0.541%}
OK: 220.0kHz 212.95mA 3 212.94mA <-0.00%> [1.18%] {0.541%}*
OK: 220.0kHz 145.60mA 2 145.60mA <-0.00%> [1.17%] {0.574%}*

This calibration Data is valid for a period of 15 months from the date of calibration Page 2 of 5



_ Newtons4th Ltd
CALIBRATION CERTIFICATE office@newtons4th.com

www.newtons4th.com

OK: 220.0kHz 32.481mA 1 32.484mA <+0.01%> [1.92%] {0.516%}
OK: 700.0kHz 196.96mA 4 196.59mA <-0.19%> [3.43%] {0.716%}
OK: 700.0kHz 197.64mA 3 197.35mA <-0.15%> [3.12%] {0.716%}*
OK: 700.0kHz 130.92mA 2 130.86mA <-0.04%> [3.12%] {0.708%}*
OK: 700.0kHz 31.223mA 1 31.359mA <+0.43%> [3.88%] {0.713%}
OK: 1.200MHz 185.15mA 4 185.14mA <-0.01%> [5.47%] {1-165%}
OK: 1.200MHz 185.52mA 3 185.56mA <+0.02%> [5.14%] {1.165%}*
OK: 1.200MHz 139.08mA 2 139.16mA <+0.06%> [5.10%] {1.158%3}*
OK: 1.200MHz 29.644mA 1 29.693mA <+0.17%> [5.93%] {1-162%}
OK: 2.000MHz 147.12mA 4 146.88mA <-0.16%> [8.84%] {1-891%}
OK: 2.000MHz 147.19mA 3 146.91mA <-0.19%> [8.43%] {1.891%}*
OK: 2.000MHz 108.05mA 2 107.86mA <-0.17%> [8.38%] {1.884%}*
OK: 2.000MHz 22.460mA 1 22.441mA <-0.08%> [9.49%] {1.888%}
[--- applied ----] phase 2 [------- current ------- 1
range dev spec uncert
OK: 220.0kHz 208.12mA 4 208.65mA <+0.25%> [1.48%] {0.542%}
OK: 220.0kHz 208.44mA 3 208.41mA <-0.02%> [1.19%] {0.542%3}*
OK: 220.0kHz 143.85mA 2 143.84mA <-0.01%> [1.17%] {0.576%}*
OK: 220.0kHz 31.277mA 1 31.274mA <-0.01%> [1.96%] {0.517%}
OK: 700.0kHz 196.58mA 4 196.19mA <-0.20%> [3.43%] {0.716%}
OK: 700.0kHz 196.80mA 3 196.56mA <-0.12%> [3.12%] {0.716%}*
OK: 700.0kHz 131.96mA 2 131.99mA <+0.02%> [3.12%] {0.708%}*
OK: 700.0kHz 31.525mA 1 31.715mA <+0.60%> [3.87%] {0.713%}
OK: 1.200MHz 186.60mA 4 186.58mA <-0.01%> [5.46%] {1-165%}
OK: 1.200MHz 186.92mA 3 187.07mA <+0.08%> [5.14%] {1.165%}*
OK: 1.200MHz 139.93mA 2 140.19mA <+0.19%> [5.10%] {1.158%3}*
OK: 1.200MHz 29.729mA 1 29.867mA <+0.46%> [5.93%] {1-162%}
OK: 2.000MHz 148.47mA 4 148.17mA <-0.20%> [8.83%] {1-891%}
OK: 2.000MHz 148.53mA 3 148.40mA <-0.09%> [8.42%] {1.891%}*
OK: 2.000MHz 109.07mA 2 109.21mA <+0.13%> [8.38%] {1.884%}*
OK: 2.000MHz 22.618mA 1 22.780mA <+0.72%> [9.48%] {1-888%}
[--- applied ----] phase 3 [------- current ------- 1
range dev spec uncert
OK: 220.0kHz 210.78mA 4 211.39mA <+0.29%> [1.47%] {0.541%}
OK: 220.0kHz 210.68mA 3 210.63mA <-0.02%> [1.18%] {0.541%3}*
OK: 220.0kHz 144.78mA 2 144.74mA <-0.03%> [1.17%] {0.575%}*
OK: 220.0kHz 31.497mA 1 31.513mA <+0.05%> [1.95%] {0.517%}
OK: 700.0kHz 197.37mA 4 197.00mA <-0.19%> [3.43%] {0.716%}
OK: 700.0kHz 197.34mA 3 197.08mA <-0.13%> [3.12%] {0.716%}*
OK: 700.0kHz 131.26mA 2 131.22mA <-0.03%> [3.12%] {0.708%3}*
OK: 700.0kHz 31.492mA 1 31.660mA <+0.53%> [3.87%] {0.713%}
OK: 1.200MHz 185.80mA 4 185.85mA <+0.03%> [5.47%] {1.165%}
OK: 1.200MHz 186.26mA 3 186.43mA <+0.09%> [5.14%] {1.165%}*
OK: 1.200MHz 139.65mA 2 139.83mA <+0.13%> [5.10%] {1.158%3}*
OK: 1.200MHz 29.585mA 1 29.704mA <+0.40%> [5.94%] {1.162%}
OK: 2.000MHz 147.90mA 4 147.78mA <-0.08%> [8.83%] {1.891%}
OK: 2.000MHz 147.86mA 3 147.77mA <-0.06%> [8.43%] {1.891%}*
OK: 2.000MHz 108.52mA 2 108.51mA <-0.01%> [8.38%] {1.884%}*
OK: 2.000MHz 22.454mA 1 22.537mA <+0.37%> [9.49%] {1.888%}

Verify internal shunt phase calibration
[——-—- applied ------- 1 - phase --------- 1
range Al A2 A3 dev spec uncert
OK: 55.00 Hz 1.3743 A 0.000° 4 -0.000° +0.000° -0.001° <-0.001°> [0.006°] {0.002°}
OK: 400.0 Hz 1.3922 A 0.000° -0.000° -0.000° +0.000° <-0.000°> [0.013°] {0.002°}
OK: 8.000kHz 1.3750 A 0.000° +0.017° +0.018° +0.020° <+0.020°> [0.165°] {0.009°}
OK: 48.00kHz 1.3863 A 0.000° +0.003° +0.006° +0.003° <+0.006°> [0.965°] {0.049°}
1

4
4
4
OK: 220.0kHz .2323 A 0.000° 4 -0.089° -0.080° -0.079° <-0.089°> [4.405°] {0.221°}
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Verify external inputs
[------- applied ------- 1 [--—--—--- phase 1 --—----- 1 - phase 2 —--————————- 1 - phase 3 -———--—————- 1 [—--- magnitude ------ 1 [———--—---- phase --------- 1
ranges voltage current voltage current voltage current dev spec uncert dev spec uncert
9 1.2283 V 1.2283 A +0.000° 1.2284 V +0.000° 1.2283 A +0.000° 1.2283 V +0.000° 1.2284 A +0.000° <+0.00%> [0.09%] {0.025%} <+0.000°> [0.006°] {0.002°}*
498.18mV  498.19mA -0.000° 498.19mV -0.000° 498.17mA -0.000° 498.19mV -0.000° 498.16mA -0.000° <-0.00%> [0.08%] {0.014%} <-0.000°> [0.006°] {0.002°}*
153.08mV  153.08mA -0.000° 153.08mV +0.000° 153.07mA +0.000° 153.08mV +0.000° 153.07mA -0.000° <-0.00%> [0.08%] {0.022%} <+0.000°> [0.006°] {0.002°}*
48.599mV  48.600mA +0.000° 48.597mV -0.000° 48.596mA -0.000° 48.598mV -0.000° 48.597mA -0.000° <-0.01%> [0.08%] {0.014%} <-0.000°> [0.006°] {0.002°}*
16.252mV  16.253mA +0.000° 16.252mV -0.000° 16.252mA +0.000° 16.252mV +0.000° 16.252mA -0.000° <-0.00%> [0.08%] {0.021%} <+0.000°> [0.006°] {0.002°}*
1.4305 V. 1.4305 A +0.000° 1.4306 V +0.000° 1.4305 A +0.000° 1.4305 V +0.000° 1.4306 A +0.000° <-0.01%> [0.08%] {0.023%} <+0.000°> [0.009°] {0.002°}*
580.25mV  580.27mA +0.000° 580.28mV +0.000° 580.23mA +0.000° 580.25mV +0.000° 580.23mA +0.000° <+0.01%> [0.07%] {0.013%} <+0.000°> [0.009°] {0.002°}*
173.37mV  173.37mA +0.000° 173.37mV +0.000° 173.36mA +0.000° 173.38mV +0.000° 173.37mA +0.000° <-0.01%> [0.07%] {0.020%} <+0.000°> [0.009°] {0.002°}*
55.043mV 55.044mA +0.000° 55.040mV +0.000° 55.038mA +0.000° 55.041mV +0.000° 55.040mA +0.000° <-0.02%> [0.08%] {0.013%} <+0.000°> [0.009°] {0.002°}*
18.407mV  18.408mA +0.000° 18.407mV +0.000° 18.406mA +0.000° 18.406mV +0.000° 18.407mA +0.000° <-0.01%> [0.08%] {0.020%} <+0.000°> [0.009°] {0.002°}*
1.3678 V. 1.3678 A -0.000° 1.3678 V +0.000° 1.3677 A +0.000° 1.3677 V +0.000° 1.3677 A +0.000° <-0.01%> [0.12%] {0.031%} <+0.000°> [0.085°] {0.002°}*
616.81mV  616.77mA -0.000° 616.76mV +0.000° 616.72mA -0.000° 616.75mV +0.000° 616.77mA -0.000° <-0.01%> [0.10%] {0.021%} <-0.000°> [0.085°] {0.002°}*
<-0
<-0

OK: 55.00 Hz 1.2283 V 0.000°
OK: 55.00 Hz 498.18mv 0.000°
OK: 55.00 Hz 153.08mV 0.000°
OK: 55.00 Hz 48.603mv 0.000°
OK: 55.00 Hz 16.253mv 0.000°
OK: 400.0 Hz 1.4306 V 0.000°
OK: 400.0 Hz 580.24mv 0.000°
OK: 400.0 Hz 173.37mv 0.000°
OK: 400.0 Hz 55.048mv 0.000°
OK: 400.0 Hz 18.408mVv 0.000°
OK: 8.000kHz 1.3678 V 0.000°
OK: 8.000kHz 616.80mV 0.000°
OK: 8.000kHz 163.73mV 0.000°
OK: 8.000kHz 51.131mV 0.000°
OK: 8.000kHz 16.415mV 0.000°
OK: 48.00kHz 1.3672 V 0.000°
OK: 48.00kHz 616.64mV 0.000°
OK: 48.00kHz 163.66mV 0.000°
OK: 48.00kHz 40.930mV 0.000°
OK: 48.00kHz 12.306mV 0.000°
OK: 220.0kHz 1.3706 V 0.000°
OK: 220.0kHz 619.02mV 0.000°
OK: 220.0kHz 164.22mV 0.000°
OK: 220.0kHz 41.030mV 0.000°
OK: 220.0kHz 12.333mV 0.000°
OK: 700.0kHz 1.3455 V 0.000°
OK: 700.0kHz 606.80mV 0.000°

163.73mV  163.73mA -0.000° 163.73mV +0.000° 163.72mA +0.000° 163.74mV +0.000° 163.72mA +0.000° .01%> [0.11%] {0.028%} <+0.000°> [0.085°] {0.002°}*
51.128mV  51.129mA -0.000° 51.126mV +0.000° 51.124mA +0.000° 51.127mV +0.000° 51.126mA +0.000° .01%> [0.11%] {0.021%} <+0.000°> [0.085°] {0.002°}*
16.415mV  16.415mA -0.000° 16.415mV +0.000° 16.414mA -0.000° 16.414mV +0.000° 16.414mA -0.000° <-0.01%> [0.11%] {0.028%} <+0.000°> [0.085°] {0.002°}*
1.3675 V 1.3674 A -0.001° 1.3674 V +0.001° 1.3674 A -0.001° 1.3674 V -0.000° 1.3674 A -0.000° <+0.02%> [0.28%] {0.054%} <-0.001°> [0.485°] {0.004°}*
616.81mV 616.76mA -0.002° 616.78mV +0.001° 616.74mA -0.002° 616.74mV +0.001° 616.72mA -0.001° <+0.03%> [0.26%] {0.045%} <-0.002°> [0.485°] {0.004°}*
163.69mV  163.70mA -0.001° 163.70mV +0.001° 163.69mA -0.001° 163.70mV -0.001° 163.69mA -0.000° <+0.03%> [0.27%] {0.052%} <+0.001°> [0.485°] {0.004°}*
40.937mV  40.937mA -0.001° 40.934mV +0.002° 40.936mA -0.001° 40.935mV +0.000° 40.935mA -0.000° <+0.02%> [0.29%] {0.046%} <+0.002°> [0.485°] {0.004°}*
12.309mV  12.308mA -0.001° 12.308mV +0.002° 12.308mA -0.002° 12.307mV +0.001° 12.308mA -0.001° <+0.03%> [0.29%] {0.055%} <+0.002°> [0.485°] {0.004°}*
1.3721 vV 1.3720 A -0.002° 1.3721 V +0.011° 1.3720 A -0.002° 1.3720 V +0.003° 1.3720 A -0.000° <+0.11%> [0.97%] {0.390%} <+0.011°> [2.205°] {0.013°}*
619.69mV  619.68mA -0.003° 619.72mV +0.010° 619.68mA -0.007° 619.69mV +0.006° 619.67mA -0.003° <+0.11%> [0.95%] {0.336%} <+0.010°> [2.205°] {0.013°}*
164.40mV  164.39mA +0.001° 164.40mV +0.014° 164.39mA -0.001° 164.40mV +0.000° 164.39mA +0.002° <+0.11%> [0.96%] {0.379%} <+0.014°> [2.205°] {0.013°}*
41.069mV  41.068mA +0.001° 41.068mV +0.015° 41.070mA +0.000° 41.069mV +0.005° 41.068mA +0.002° <+0.10%> [0.98%] {0.344%} <+0.015°> [2.205°] {0.013°}*
12.345mV  12.344mA -0.002° 12.344mV +0.014° 12.345mA -0.005° 12.344mV +0.008° 12.344mA -0.002° <+0.10%> [0.98%] {0.398%} <+0.014°> [2.205°] {0.013°}*
1.3614 V. 1.3610 A +0.029° 1.3614 V +0.054° 1.3613 A -0.014° 1.3611 V +0.025° 1.3611 A +0.002° <+1.18%> [2.89%] {0.442%} <+0.054°> [7.005°] {0.037°}*
615.08mV  614.89mA +0.024° 615.07mV +0.053° 615.02mA -0.032° 614.97mV +0.037° 614.94mA -0.005° <+1.36%> [2.87%] {0.435%} <+0.053°> [7.005°] {0.037°}*

OK: 700.0kHz 181.32mV 0.000° 183.77mv  183.71mA +0.037° 183.76mV +0.063° 183.75mA -0.009° 183.73mV +0.019° 183.72mA +0.008° <+1.35%> [2.87%] {0.440%} <+0.063°> [7.005°] {0.037°}*
OK: 700.0kHz 44.324mV 0.000° 44.788mV  44.775mA +0.037° 44.787mV +0.064° 44.787mA -0.007° 44.781mV +0.035° 44.779mA +0.008° <+1.05%> [2.89%] {0.435%} <+0.064°> [7.005°] {0.037°}*
OK: 700.0kHz 13.119mV 0.000° 13.262mV  13.258mA +0.030° 13.262mV +0.062° 13.262mA -0.026° 13.260mV +0.043° 13.259mA -0.001° <+1.09%> [2.90%] {0.446%} <+0.062°> [7.005°] {0.037°}*
OK: 1.200MHz 1.2896 V 0.000° 1.3011 V 1.3008 A +0.037° 1.3011 V +0.067° 1.3009 A -0.029° 1.3010 V +0.016° 1.3009 A -0.024° <+0.89%> [4.89%] {0.698%} <+0.067°> [12.01°] {0.062°}*
OK: 1.200MHz 581.44mV 0.000° 586.79mV  586.66mA +0.029° 586.82mV +0.066° 586.72mA -0.059° 586.74mV +0.033° 586.69mA -0.035° <+0.93%> [4.87%] {0.699%} <+0.066°> [12.01°] {0.062°}*
OK: 1.200MHz 185.20mV 0.000° 186.86mV  186.82mA +0.051° 186.87mV +0.084° 186.84mA -0.019° 186.85mV +0.004° 186.83mA -0.012° <+0.90%> [4.87%] {0.703%} <+0.084°> [12.01°] {0.062°}*

OK: 1.200MHz 46.357mVv 0.000°
OK: 1.200MHz 13.571mV 0.000°
OK: 2.000MHz 1.2096 V 0.000°
OK: 2.000MHz 548.17mv 0.000°
OK: 2.000MHz 170.92mV 0.000°
OK: 2.000MHz 46.960mVv 0.000°
OK: 2.000MHz 15.709mv 0.000°

46.772mV  46.764mA +0.053° 46.775mV +0.084° 46.772mA -0.014° 46.772mV +0.034° 46.769mA -0.010° <+0.90%> [4.89%] {0.700%} <+0.084°> [12.01°] {0.062°}*
13.696mV  13.693mA +0.043° 13.697mV +0.083° 13.695mA -0.048° 13.695mV +0.046° 13.695mA -0.026° <+0.93%> [4.89%] {0.706%} <+0.083°> [12.01°] {0.062°}*
1.2096 V 1.2095 A +0.031° 1.2096 V +0.060° 1.2097 A -0.042° 1.2098 V -0.028° 1.2097 A -0.068° <+0.02%> [8.09%] {1.125%} <-0.068°> [20.00°] {0.102°}*
548.06mV 547.95mA +0.017° 548.04mV +0.056° 548.02mA -0.089° 548.09mV +0.000° 548.03mA -0.085° <-0.04%> [8.07%] {1.126%} <-0.089°> [20.00°] {0.102°}*
170.90mV  170.86mA +0.058° 170.89mV +0.087° 170.88mA -0.025° 170.90mV -0.046° 170.89mA -0.047° <-0.03%> [8.07%] {1.130%} <+0.087°> [20.00°] {0.102°}*
46.955mV  46.946mA +0.060° 46.952mV +0.087° 46.952mA -0.016° 46.958mV +0.001° 46.956mA -0.047° <-0.03%> [8.09%] {1.127%} <+0.087°> [20.00°] {0.102°}*
15.708mV  15.705mA +0.045° 15.708mV +0.081° 15.706mA -0.065° 15.708mV +0.026° 15.708mA -0.068° <-0.03%> [8.08%] {1.131%} <+0.081°> [20.00°] {0.102°}*

CONOOUIONOOWUIONO0OUIONOOUIONOOUITONNO©UITON0OION®O©
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Verify phase accuracy across ranges

[--—----- applied -—------ 1 --—--—----- phase --------- 1

ranges Al V2 A2 V3 A3 dev spec uncert
OK: 55.00 Hz 527.48mV 0.000° 8 8 +0.000° +0.000° +0.000° +0.000° -0.000° <+0.000°> [0.006°] {0.002°}*
OK: 55.00 Hz 527.49mV 0.000° 8 9 -0.000° +0.000° -0.000° +0.000° -0.000° <-0.000°> [0.006°] {0.002°}*
OK: 55.00 Hz 527.47mV 0.000° 9 8 +0.000° +0.000° +0.000° +0.000° +0.000° <+0.000°> [0.006°] {0.002°}*
OK: 400.0 Hz 614.38mV 0.000° 8 8 +0.000° +0.000° +0.000° +0.000° +0.000° <+0.000°> [0.009°] {0.002°}*
OK: 400.0 Hz 614.38mV 0.000° 8 9 +0.001° +0.000° +0.001° +0.000° +0.001° <+0.001°> [0.009°] {0.002°}*
OK: 400.0 Hz 614.37mV 0.000° 9 8 -0.001° -0.000° -0.001° +0.000° -0.001° <-0.001°> [0.009°] {0.002°}*
OK: 8.000kHz 616.78mV 0.000° 8 8 -0.000° +0.000° -0.000° +0.000° -0.000° <-0.000°> [0.085°] {0.002°}*
OK: 8.000kHz 616.77mV 0.000° 8 9 +0.008° -0.000° +0.008° +0.000° +0.009° <+0.009°> [0.085°] {0.002°}*
OK: 8.000kHz 616.76mV 0.000° 9 8 -0.009° +0.000° -0.009° +0.000° -0.009° <-0.009°> [0.085°] {0.002°}*
OK: 48.00kHz 616.79mV 0.000° 8 8 -0.002° +0.001° -0.002° +0.001° -0.001° <-0.002°> [0.485°] {0.004°}*
OK: 48.00kHz 616.79mV 0.000° 8 9 +0.048° +0.001° +0.048° +0.001° +0.049° <+0.049°> [0.485°] {0.004°}*
OK: 48.00kHz 616.72mV 0.000° 9 8 -0.051° +0.001° -0.052° -0.000° -0.050° <-0.052°> [0.485°] {0.004°}*
OK: 100.0kHz 617.41mV 0.000° 8 8 -0.002° +0.002° -0.003° +0.002° -0.001° <-0.003°> [1.005°] {0.007°}*
OK: 100.0kHz 617.41mV 0.000° 8 9 +0.101° +0.002° +0.102° +0.002° +0.103° <+0.103°> [1.005°] {0.007°}*
OK: 100.0kHz 617.11mV 0.000° 9 8 -0.105° +0.002° -0.106° +0.001° -0.104° <-0.106°> [1.005°] {0.007°}*
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OK: 220.0kHz 619.71mV 0.000° 8 8 -0.003° +0.010° -0.007° +0.006° -0.002° <+0.010°> [2.205°] {0.013°}*
OK: 220.0kHz 619.71mV 0.000° 8 9 +0.226° +0.010° +0.225° +0.006° +0.228° <+0.228°> [2.205°] {0.013°}*
OK: 220.0kHz 618.68mV 0.000° 9 8 -0.231° +0.012° -0.234° +0.003° -0.230° <-0.234°> [2.205°] {0.013°}*
OK: 700.0kHz 611.04mV 0.000° 8 8 +0.025° +0.055° -0.026° +0.044° +0.004° <+0.055°> [7.005°] {0.037°}*
OK: 700.0kHz 611.04mV 0.000° 8 9 +0.750° +0.055° +0.711° +0.044° +0.731° <+0.750°> [7.005°] {0.037°}*
OK: 700.0kHz 609.74mV 0.000° 9 8 -0.693° +0.059° -0.743° +0.036° -0.714° <-0.743°> [7.005°] {0.037°}*
OK: 1.200MHz 576.16mV 0.000° 8 8 +0.030° +0.069° -0.048° +0.047° -0.018° <+0.069°> [12.01°] {0.062°}*
OK: 1.200MHz 576.15mV 0.000° 8 9 +1.259° +0.068° +1.204° +0.046° +1.212° <+1.259°> [12.01°] {0.062°}*
OK: 1.200MHz 575.90mV 0.000° 9 8 -1.188° +0.073° -1.265° +0.034° -1.236° <-1.265°> [12.01°] {0.062°}*
OK: 2.000MHz 497.41mV 0.000° 8 8 +0.020° +0.064° -0.067° +0.031° -0.049° <-0.067°> [20.00°] {0.102°}*
OK: 2.000MHz 497.41mV 0.000° 8 9 +2.022° +0.062° +1.966° +0.031° +1.948° <+2.022°> [20.00°] {0.102°}*
OK: 2.000MHz 497.55mV 0.000° 9 8 -1.960° +0.076° -2.044° +0.010° -2.028° <-2.044°> [20.00°] {0.102°}*
Verify dc accuracy
applied nges V1 Al V2 A2 V3 A3 dev spec uncert

OK: DC 1.7133 V
OK: DC -2.0019 V
OK: DC 759.16mV

al
9 1.7134 V. 1.7133 A 1.7135 V 1.7133 A 1.7133 V 1.7135 A <+0.01%> [0.14%] {0.005%}*
9
8
OK: DC -667.33mV 8
7
7
6
6

-2.0018 V -2.0017 A -2.0018 V -2.0016 A -2.0015 V -2.0016 A <-0.02%> [0.13%] {0.005%}*
759.22mV  759.21mA 759.21mV 759.16mA 759.15mV 759.21mA <+0.01%> [0.12%] {0.007%}*
-667.25mV -667.30mA -667.30mV -667.28mA -667.29mV -667.22mA <-0.02%> [0.13%] {0.007%}*
156.61mV 156.63mA 156.59mV 156.60mA 156.61mV 156.59mA <-0.02%> [0.15%] {0.021%}*
-227.87mV -227.86mA -227.90mV -227.85mA -227.87mV -227.87mA <+0.01%> [0.12%] {0.015%}*
54.117mV  54.126mA 54.114mV 54.112mA 54.110mV 54.106mA <-0.06%> [0.15%] {0.060%}*
-42.728mV -42.726mA -42.726mV -42_.728mA -42.736mV -42.739mA <+0.06%> [0.18%] {0.076%}*

OK: DC 156.62mV
OK: DC -227.87mV
OK: DC 54.136mV
OK: DC -42.715mV

OO~ ~N000WO©O©OD

Verify torque and speed inputs
applied torque speed deviation spec uncert
OK: 6.6749 V 6.6753 Nm 6.6752 rpm 0.01% 0.00% [0.12%] {O.005%}
OK: 2.8627 V 2.8636 Nm 2.8637 rpm 0.03% 0.04% [0.22%] {0.007%}
OK: -953.86mV -952.82mNm -953.07mrpm -0.11% -0.08% [0.57%] {0.014%}
OK: -4.7744 V -4.7733 Nm -4.7736 rpm -0.02% -0.02% [0.15%] {0.006%}

NOTES

1) Nominal full scale range values:
voltage inputs: 300mV 1V 3v 1ov 30V 100v 300V 1kV 3kv
current inputs: 100mA 300mA 1A 3A 10A 30A 100A 300A 1kA

external inputs: 300uV 1mV 3mv 10mv 30mVv 100mV  300mv 1V 3V
2) Results not marked with * are verified with less than 50% input signal.
3) This instrument has been calibrated using standards traceable to natural physical constants from ratio
measurements or compared to consensus standards as realised by the National Physical Laboratory (NPL) or
other recognised national standards laboratories accredited by the United Kingdom Accreditation Service (UKAS).

4) The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor to give a
level of confidence of approximately 95%.

All 273 tests passed
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JegyzOkdnyvszam:;

KAL 1625-
01625091-2015

A\ TOVRheinlange | Mero-, V"ngal?', ’ell'er_lt_)rzoegzl.(.oz,
Precisely Right. berendezés kalibralasi jegyzékényv

Azonosito szam: 01625074

JEGYZOKONYV SZAMA (OSZTALY/LELT.SZAM/EV): KAL 1625-01625091-2015
MEGNEVEZES:ADATGYJTO

TIPUS:GL220-UM-851

GYARTO:GRAPHTEC

GYARTASI SZAM:H50428726

ETALON:Hémérséklet és paratartalommérd HD 206-1 KAL.BIZ.SZAM:KAL 1307-023338-2015
ETALON:H6méré 0...+50°C (02014003) KAL.BIZ.SZAM:H56538
ETALON:H8mér +50...+100°C (02014004) KAL.BIZ.SZAM:H56539
HOMERSEKLET:21°C PARATARTALOM:29%

ERTEKELES: MEGFELELT NEM FELELT MEG

KALIBRALAS| ELIARAS AZONOSITOJA:

ELLENORZES:2015.12.14. ERVENYESSEG: 2016.12.14.
A MEGENGEDET] +/-MERESI
MERT HELYES HIBAHATAR L HIBA |BIZONYTA- | *
UZEMMOD | ERTEK ERTEK HIBA +-(%+ERTEK) | ERTEK |LANSAG*™ |ERT
CH1 01629105/001/2015 Szamu K héelem
1°6 25,1 25,7 0.6 0,05 1,5 1,51255 0,059 Y
T9C 44,8 45,1 0.3 0,05 1,5 1,5224 0,059 Y
TG 55,4 55,6 0,2 0,05 1,5 1,5277 0,059 Y
T°C 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T 92,6 93,2 0,6 0,05 1,5 1,5463 0,059 Y
CH2 01629105/002/2015 Szamu K héelem
T°C 25,2 25,7 0,5 0,05 1,5 1,5126 0,059 Y
T°C 453 451 -0,2 0,05 1,5 1,52265 0,059 Y
T°C 55,4 55,6 0,2 0,05 1,5 1,5277 0,059 Y
T°C 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T°C 93,1 932 0,1 0,05 1,5 1,54655 0,059 Y
CH3 01629105/003/2015 Szamu K héelem
T°C 25,4 257 0.3 0.05 1,5 1,5127 0,059 Y
T °C 44.8 45,1 0,3 0,05 1,5 1,5224 0,059 Y
T°C 55,6 55,6 0 0,05 1,5 1,5278 0,059 Y
TSE 60,8 60,5 -0,3 0,05 1,5 1,5304 0,059 Y
T*5 93,3 03,2 0,1 0,05 1,5 1,54665 0,059 Y
CH4 01629105/004/2015 Szamu K héelem
T°C 25,2 257 0,5 0,05 1.5 1,5128 0,059 Y
T°C 453 451 -0,2 0,05 1,5 1,52265 0,059 Y
T°C 55,4 55,6 0,2 0,05 1,5 1,5277 0,059 Y
] 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T°C 93,1 93,2 0,1 0,05 1,5 1,54655 0,059 Y
CH5 01629105/005/2015 Szamu K héelem
T°C 25,1 257 0,6 0,05 1,5 1,51255 0,059 Y
T°C 44.8 451 0,3 0,05 1,5 1,5224 0,059 Y
T°C 55.4 55,6 0,2 0,05 1,5 1,5277 0,059 Y
TFg 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T°C 92,6 93,2 0,6 0,05 1,5 1,5463 0,059 Y
1/2

TUV Rheinland InterCert Kft, — H-1132 Budapest, Vaci ut 48/a-b
tel.: (+36)1/4611-100; fax: (+36)1/4611-199; e-mail: tuv@hu.tuv.com; honlap: www.tuv.com
IT 05-B_4_1 (rev. 2012.11.21-t6l)



A TUVRheinland®

Méré-, vizsgalo-, ellenérzéeszkoz,

Jegyzdkényvszam:
KAL 1625-

Preclealy Right. berendezés kalibralasi jegyzékonyv = coc004 2045
Azonosité szam: 01625074
MEGENGEDETT +/-MERESI
MERT HELYES HIBA HATAR T HIBA | BIZONYTA- | *
UZEMMOD| ERTEK ERTEK HIBA +/-(%+ERTEK} ERTEK | LANSAG** |ERT
CHE& 01629105/022/2015 Szamu K héelem
T°C 251 25,7 0,6 0,05 1.5 1,512556 0,059 Y
T°C 44,8 451 0,3 0,05 1,5 1,56224 0,059 Y
T°C 55,4 55,6 0,2 0,05 1,5 1,5277 0,059 Y
T°C 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T°C 92,6 93,2 0,6 0,05 1,6 1,5463 0,059 Y
CH7 01629105/023/2015 Szamu K hbelem
T°C 254 257 0.3 0,05 1.5 1,5127 0,059 Y
T°C 44,8 451 0,3 0,05 1,5 1,5224 0,059 Y
T°C 55,6 55,6 0 0,05 1,5 1,5278 0,059 Y
T°C 60,8 60,5 -0,3 0,05 1,5 1,5304 0,059 Y
T°C 93,3 93,2 -01 0,05 1,5 1,54665 0,059 Y
CHB8 01629105/024/2015 Szamu K héelem
T°C 25,4 257 0,3 0,05 1,5 1,5127 0,059 Y
T°C 44.8 45,1 0,3 0,05 1,5 1,6224 0,059 Y
T°C 55,6 55,6 0 0,05 1,56 1,5278 0,059 Y
T°C 60,8 60,5 -0,3 0,05 1,5 1,5304 0,059 Y
T°C 93,3 93,2 -0,1 0,05 1,5 1,54665 0,059 Y
CH9 01629105/025/2015 Szam K hbelem
T°C 25,1 257 0,6 0,05 1,5 1,51255 0,059 Y
T°C 44,8 45,1 0,3 0,05 1.5 1,56224 0,059 Y-
T°C 55,4 55,6 0,2 0,05 1,5 1,5277 0,059 Y-
T°C 60,2 60,5 0,3 0,05 1,5 1,5301 0,059 Y
T°C 92,6 93,2 0,6 0,05 1,5 1,5463 0,059 Y
CH10 01629105/026/2015 Szamu K hdelem
T°C 254 25,7 0,3 0,05 1,5 1,5127 0,059 Y
T°C 44.8 451 0,3 0,05 1.5 1,56224 0,059 Y
T°C 55,6 55,6 0 0,05 1,5 1,5278 0,059 Y
T°C 60,8 60,5 -0,3 0,05 1,5 1,5304 0,059 Y
T°C 93,3 93,2 -0,1 0,05 1,5 1,54665 0,059 Y
Jelmagyarazat: * Y/N = Megfelel/Nem felel meg a kalibralt mliszer a miszerkényvében megadott
specifikaciés adatoknak ! ** A fenti tblazatban megadott bizonytalansag a kettes tényezével
megszorzott standard bizonytalansag, azaz k=2. A bizonytalansag kiszamitasa a hasznalati etalontdl, a
kalibralas modszerébdl, a kornyezeti feltételekbd| és a kalibralt eszkéz okozta révid idejl hatasokbdl
eredo részbizonytalansagokbdl, a NAR-EA-4/02 Dokumentum szerint tortént.

A kalibralast végezte:

—
../%C:".'ﬁ‘?{.(ﬁﬁg—//.(.}gﬁw...

Farkas Gyula

kalibrald

IT 05-B_4_1

TUV Rheinland InterCert Kft. — H-1132 Budapest, Vaci Gt 48/a-b
tel.: (+36}1/4611-100; fax: (+36)1/4611-199; e-mail: tuv@hu.tuv.com; honlap: www.tuv.com
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Méré-, vizsgalo-, ellendrzéeszkoz,

ATIHJVFlheinland‘D ° ooy e o
berendezés kalibralasi jegyz6kényv

Precisely Right,

KAL 1625-

Jegyzdkdnyvszam:

01625042-2015

Azonositdé szam: 01625042

JEGYZOKONYV SZAMA (OSZTALY/LELT.SZAM/EV):KAL 1625-01625042-2015
MEGNEVEZES:DMM

TIPUS:M3510A

GYARTO:PICOTEST

GYARTASI SZAM: TW00022512

ETALON:M-140 Kalibrator (23326) MEATEST
ETALON:HD206-1 Hém. és paratartalom adatgyijté

KAL.BIZ.SZAM:1095/2014
KAL.BIZ.SZAM:KAL 1307-023338-2015

ERTEKELES:

HOMERSEKLET:22°C

MEGFELELT

PARATARTALOM:62%

NEM FELELT MEG

KALIBRALASI ELJARAS AZONOSITOJA: MU-IT 05_03 4 0

ELLENGRZES:2015.08.06. ERVENYESSEG:2016.08.06.
A MEGENGEDETT __ |+/-MERES|

HELYES HIBAHATAR Z HIBA |BIZONYTA- | *

UZEMMOD IMERT ERTEK] ERTEK HIBA +(%+ERTEK) | ERTEK |LANSAG* |ERT
DCmV | 100,0064 100 0,0064 | 0,008 | 0,0045 |0,0125005]  0,0031 Y
DC mV -99,9909 -100 0,0091 | 0,008 | 0,0045 [0,0124993]  0,0031 Y
DCV 0,999986 1 -1,4E-05 | 0,009 [0,00007| 1E-04 0,000022 | Y
DCV -0,899987 -1 1,3E-05 | 0,009 [0,00007| 1E-04 0,000022 | Y
DCV 9,09942 10 -0,00058 | 0,012 | 0,0002 [0,0013998| 0,00022 | Y
DCV -9,99912 -10 0,00088 | 0,012 | 0,0002 [0,0013992] 0,00022 Y
DCV 99,9967 100 -0,0033 | 0,012 | 0,002 [0,0139996| 0,0022 Y
DCV -99,9899 -100 0,0101 [ 0,012 | 0,002 [0,0739988| 0,0022 Y
DCV 1000,017 1000 0,017 | 0,013 ] 0,02 [0,15000227 0,022 Y
DCV -1000,023 -1000 0,023 | 0,013 | 0,02 | 0,150003 0,022 Y
ACmMV 50Hz 00,014 100 0,086 | 0.12 | 0,05 [0,1698968| 0,054 Y
ACmV 20kHz 100,014 100 0,014 0,25 | 0,05 | 0,300035 0,054 Y
ACmV 100kHz 09,889 100 0,111 0,65 | 0,08 [0,7282785 0,054 Y
AC V50Hz 0.99978 1 -0,00022 | 0,12 | 0,0004 [0,0015987| 0,00032 Y
AC V 20kHz 1 1 0 0,25 [ 0,0005 | 0,003 0,00047 Y
AC V 100kHz 0,99861 1 -0,00139 | 0,656 | 0,0008 | 0,007291 | 0,00032 Y
AC V50Hz 740,03 740 0,03 0,12 0,3 | 1,188036 0,42 Y
DC I mA 10,0002 10 0,0002 0,05 0,02 10,0250001 0,0015 Y
DCImA -10,00136 -10 -0,00136 | 0,06 | 0,02 |0,0250007| 0,0015 Y
DC | mA 100,0008 100 -0,0008 | 0,05 | 0,01 |0,0600004] 0,015 Y
DC I mA -100,0024 -100 0,0024 | 0,05 [ 0,01 [0,0600012] 0,015 Y
DCIA 1,001014 1 -0,001014| 0,15 | 0,0002 [0,0017015] 0,0003 i
DCIA -1,001035 -1 0,001035 [ 0,15 | 0,0002 [0,0017016] 0,0003 i
DCIA 10,0084 10 -0,0084 | 0,25 | 0,005 | 0,030021 0,0017 Y
DCIA -10,00913 -10 0,00913 | 0,25 | 0,005 [0,0300228] 0,0017 Y
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A TOVRheinland®
Precissly Right.

Mérd-, vizsgalo-, ellenérzéeszkoz,
berendezés kalibralasi jegyz6konyv

Jegyzbkdnyvszam:

KAL 1625-

01625042-2015

Azonosité szam: 01625042
A MEGENGEDETT +/-MERESI
HELYES HIBAHAT I HIBA [BIZONYTA- | *
UZEMMOD |MERT ERTEK] ERTEK HIBA | +{%+ERTEK) | ERTEK JLANSAG** |ERT
AC A 20Hz 1,0009 1 -0,0008 | 0,2 | 0,0004 |0,0024018{ 0,00086 Y
AC A 50Hz 1,0014 1 _-0,0014 | 0,2 | 0,0004 |0,0024028] 0,00086 Y
AC A 1kHz 1,0001 1 -1E-04 0,2 | 0,0004 |0,0024002 00012 | Y
AC A 20Hz 3,0029 3 =0,0029 0,3 | 0,0018 |0,0108087 0,0059 Y
ACA 50Hz 3,0028 3 -0,0028 0,3 | 0,0018 |0,0108084 0,0059 Y
AC A 1kHz 3,0012 3 -0,0012 0,3 | 0,0018 |0,0108036 0,0059 Y
AC A 20Hz 10,012 10 0,012 05 | 0,012 | 0,06206 0,0059 Y
ACA 50Hz 10,0105 10 -0,0105 | 0,5 | 0,012 |0,0620525] 0,0059 Y
AC A 1kHz 10,0078 10 -0,0078 | 0,5 | 0,012 | 0,062039 0,0059 Y
ROhm |- 99,9908 100 0,0002 | 0,02 | 0,005 ]0,0249982] 0,0055 Y
R kOhm 1,000069 1 -8,9E-05 | 0,02 [0,00002] 0,00022 | 0,000055 | Y
R kOhm 10,00141 10 -0,00141 | 0,02 | 0,0002 |0,0022003] 0,00055 Y
R kOhm 100,0007 100 -0,0007 | 0,02 | 0,002 [0,0220001 0,005 Y
| R MOhm 1,000083 1 -8,3E-06 | 0,02 |0,00004] 0,00024 | 0,000076 Y
R MOhm 10,01 10 -0,01 0,1 |00004 | 001041 | 0,00051 Y
R MOhm 50,12 50 -0,12 1,6 | 0,006 | 0,7568 0,29 Y
10nF 10,023 10 -0,023 1 0,05 | 0,15023 0,5 Y
100nF 100,35 100 -0,35 1 0,5 1,5035 05 Y
1pF 1,0011 1 -0,0011 1 0,005 | 0,015011 0,5 Y
10pF 10,087 10 -0,087 1 0,05 0,15087 2 Y
100uF 50,11 50 -0,11 1 0,5 1,0011 2 Y
fHz 30 30 30 0,03 0 0,009 0,00029 Y
f kHz 300 300 300 0,02 0 0,06 0,0077 Y
K h8elem szimulécié
K hdelem °C -99.89 =100 -0,31 0 1 1 14 Y
K héelem *C 0,18 0 0,18 0 1 1 0,68 Y
K hbelem °C 100,07 100 -0,07 0 1 1 0,69 Y
K hSelem *C 200,06 200 -0,06 0 1 1 0,69 Y
K héelem *C 300,09 300 -0,09 0 1 1 0,76 Y
K héelem *C 400,06 400 -0,06 0 1 1 0,78 Y
K héelem °C 499,97 500 0,03 0 1 1 0,84 Y
Jelmagyarazat: * Y/N = Megfelsl/Nem felel meg a kalibrilt m(iszer a m(iszerkényvében megadott
specifikdciés adatoknak ! ** Afentl
'téblézatban megadoft bizonytalanség a ketles tényezbvel megszorzott standard bizonytalansdg, azaz k=2,
A bizonytalanséig kiszdmitdsa a hasznélati etalontél, a kalibralds médszerébdl, a kémyezeti feltételekbs] és

Dokumentum szerint tdrtént.

a kalibrélt eszkdz okozta révid idejd hatésokbdl ereds részbizonytalanségokbdl, a NAR- EA-4/02
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