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Otherwise stated characteristics are data of manual CV mode.

The results are reference data based on our measurement condition.
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EZA11K-320240

1. HI7EJ % Evaluation Method
1-1. JZFE[E  Circuit used for determination

HEEE]  Circuit 1 used for determination

o FRRRIE Steady state characteristics

o A7, FEREEE DRFME No load and standby power characteristics

o BERYT M Warm up voltage drift characteristics

o TEERE Constant current characteristics

o 8 OREE R Over voltage protection (OVP) characteristics

« OVZU 7Ty ENRHE OV ramp up characteristics
o JIAT-BIAEUIHZ 3% Generation and regeneration switching characteristics

o EETE DI ERE Constant current command response characteristics
o Ny T UIRGERHE Battery protection characteristics
Regeneration Generation
Current probe  (Discharge) (Charge)  Current probe
h 320V 240V
+V +V
Oscillo Oscillo
DC Power “‘N‘ SCOpE 2\ Seope —K_" DC Power
supply 7 ) V) Load supply
Load @ P.S.
l_ AV —l RV, RV l_ A 1 .
Shunt res. Shunt res.
RS-485 ¢

PC
JIFE[F]#2  Circuit 2 used for determination
o HNOSEH B3 SEH FOEHE  Output rise & fall characteristics
o SR IE R E (OIS H 71506 1 / RS-485)

Output voltage command response characteristics (External terminal / RS-485)

Regeneration Generation
(Discharge) (Charge)
+V +V
Oscillo Oscillo
0—”— Load Load —K—q
DC Power scope = \% v o Seope o :g\ { DC Power
supply > P.S. — 7 supply
P l__ AvA'A'1 v vV i A'A'A'—l
Shunt res. Shunt res.

Probe

74
CN SW
SG ¢

Differential probe

PC
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EZA11K-320240

El
o B2 R Dynamic load response characteristics

Regeneration Generation
(Discharge) (Charge)
Current probe 320V 240V Current probe
Vo4V I
HpH He
DCP — ‘
Supgger Load | _[1_ —(C A PS \ o L e DSCuggger
Oscillo - Oscillo
scope scope
vy A'A'Av & _V 'V & AVAVAV r'y
Shunt res. Shunt res.
Output current waveform
Iout 50% <==>100%
Grid Battery
inrush current inrush current
— Current probe 320V 240V Current probe o/h
b +V (e, )
v SW
{4+
DC Porver = ) ul DC Power
supply = P.S. -
E. Cap. Oscillo Oscillo  E. Cap. supply
ISOOOUF scope scope 15000uF
. v v ¢
s VYT Ve JAXPTE  Output ripple and noise waveform
Oscilloscope COAXIAL probe COAXIAL probe gi;illfggg/r[ﬁ
. z
BW-: 100MHz = 1.5m 500hm cable 1.5m 500hm cable =
o | £ [ R Gorertin] 2| o
0.01uF — 320V 240V 5 0.01uF
+V +V
Load
DC Power "‘N_ Load Z\ _K_‘ DC Power
supply 527\ \' PS. v ?, supply
[ AAA q I AAA q
—VW—® -V -V *—\W—o
Shunt res. Shunt res.
TDK-Lambda 5/38



\‘E\I ==

¢ _Configuration used for determination

» EMI¥F# Electro-Magnetic Interference characteristics
(a) MEF Ui &E L (JFHE /1 X)  Conducted Emission

EMI Test receiver
spectrum analyzer

-

LU 5 e
AMN 50€/50uH

PERB AR ()
D.U.T.(Earthed)

EZA11K-320240

TR
Aluminum plate

/| D=40cm
|

T (EL AL VE R b
(2m X 2m)
Vertical ground

reference plane

Y EBEI—TL = H=80cm
Power cable Stand
]
Ja | . e
! C ANER
O DC Power supply
N Earth Horizontal ground plane
(b) HeFERIRE (it /4 X) Radiated Emission
el R R e )
RS <
TR
D.UT.(Barthed) Aluminum plate
EMI Test receiver
spectrum analyzer -
pre Amp. n~
\ Antenna Power cable
L
N =} —
G T =T Stand H=80cm
Turn table
7 | T
7T7_ O ANEIR
Hett JRSER M DC Power supply
Earth Horizontal ground plane

TDK-Lambda
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EZA11K-320240

1-2. fERRIERES List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM4058
3 | DIGITAL MULTIMETER KEYSIGHT 34401A
4 | DATA ACQUISITION / SWITCH UNIT KEYSIGHT 34970A
5 CURRENT PROBE YOKOGAWA ELECT. 701930
6 SHUNT RESISTER YOKOGAWA ELECT. 2215
7 CONTROLLED TEMP. CHAMBER ESPEC CORP. PL-4]
8 | SPECTRUM ANALYZER/EMI TEST RECEIVER ROHDE & SCHWARZ ESCI
9 | PRE AMP SONOMA 310N
10 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
11 | AMN KYORITU DENSHI KNW-242
12 | ANTENNA SCHWARZBECK CBL6111D
13 | DYNAMIC DUMMY LOAD KEISOKU GIKEN 34230
14 | DYNAMIC DUMMY LOAD KEISOKU GIKEN 34330
15 | DYNAMIC DUMMY LOAD KEISOKU GIKEN 34215
16 | DYNAMIC DUMMY LOAD CHROMA 63220E
17 | DC POWER SUPPLY KEYSIGHT N8934A
18 | DC POWER SUPPLY KEYSIGHT N&8935A
19 | AC-DC POWER SUPPLY KIKUSUI PCR12000WE2R
20 | FEEDTHRU TERMINATION KEISOKU GIKEN TRC-50F2

TDK-Lambda
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2. BT —4& Characteristics

2-1.

i Steady state characteristics

(1) ANJ7-#da7 - IR A H) Regulation - line and load, Temperature drift

(a) /74T Generation mode

EZA11K-320240

Vo=240VDC
1. Regulation - line and load Condition  Ta :25C
Iout \ Vin 240VDC 320VDC 400VDC line regulation
0% 239.653V 239.599V 239.573V 80mV 0.033%
50% 239.577V 239.566V 239.338V 239mV 0.100%
100% 239.465V 239.532V 239.179V 353mV 0.147%
Load 188mV 68mV 394mV
regulation 0.078% 0.028% 0.164%
2. Temperature drift Conditions Vin=320VDC
Iout =45.8A
Ta -10C +25°C +50°C temperature stability
Vout 240.160V 239.532V 238.899V 1261mV 0.525%
Vo=150VDC
1. Regulation - line and load Condition Tga :25C
Tout \ Vin 240VDC 330VDC line regulation
0% 150.571V 150.645V 73mV 0.049%
50% 150.633V 150.182V 451mV 0.301%
100% 150.659V 150.097V 563mV 0.375%
Load 88mV 548mV
regulation 0.059% 0.365%
Vo=300VDC
1. Regulation - line and load Condition Ta :25C
Tout \ Vin 290VDC 400VDC line regulation
0% 298.452V 298.365V 8§7mV 0.029%
50% 298.147V 298.485V 338mV 0.113%
100% 298.327V 298.648V 321mV 0.107%
Load 305mV 283mV
regulation 0.102% 0.094%
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2-1.

FHFME  Steady state characteristics

(1) AJ7-Ednf - 15 L 25 8 Regulation - line and load, Temperature drift

(b) [F14:= Regeneration mode

EZA11K-320240

Vo=320VDC
1. Regulation - line and load Condition ~ Ta :25C
Iout \ Vin 150VDC 240VDC 300VDC line regulation
0% 320.324V 320.123V 320.066V 257TmV 0.080%
50% 319.623V 319.749V 319.674V 126mV 0.039%
100% 319.252V 319.692V 319.333V 440mV 0.137%
Load 1072mvV 432mv 733mvV
regulation 0.335% 0.135% 0.229%
2. Temperature drift Conditions Vin=240VDC
lout=34.4A
Ta -10°C +25°C +50°C temperature stability
Vout 319.855V 319.692V 318.361V 1494mV 0.467%
Vo=240VDC
1. Regulation - line and load Condition ~ Ta :25°C
Iout \ Vin 150VDC 270VDC line regulation
0% 240.619V 240.629V 10mV 0.004%
50% 240.169V 240.187V 18mV 0.008%
100% 239.870V 239.786V 83mV 0.035%
Load 749mV 843mV
regulation 0312% 0.351%
Vo=400VDC
1. Regulation - line and load Condition ~ Ta :25°C
Iout \ Vin 240VDC 300VDC line regulation
0% 399.279V 399.211V 68mV 0.017%
50% 399.007V 398.949V 58mV 0.015%
100% 398.413V 398.563V 150mV 0.038%
Load 866mV 648mV
regulation 0217% 0.162%
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EZA11K-320240

2-1. #FE  Steady state characteristics
(2) HAEE- DYy T v 5 ATEE
Output voltage and ripple vs. Input voltage

(a) /74T Generation mode

V0:24OVDC Conditions
Po: 11000 W
320 goo 127 10 Cm==
25C——-
280 700 50 °C ——
Output voltage
240 600
z
S 200 500 5
I5) en
50 S
% 160 Ripple and noise voltage 400 S
> i et el ikt BRSO SE Z':__-- 3
2 120 . 300 £
= o
S g
80 200 *é
&
40 100
0 0
270 280 290 300 310 320 330 340
Input voltage (V)
(b) []4E  Regeneration mode
Vo=320VDC Conditions
Po: 11000 W
400 1000 Ta: 10 €T
25C——~-
360 900 .
Output voltage 50 C——
320 800
280 700 5
s £
= 240 600 &
) 8
8 PN )
s 200 PG 500 54
Z *_ Ripple and noise voltage 2
2 160 et 400 g
2 \\\_ o
S 1 % s S 300 8
: PR SRR bR ©
80 DEN B — 200 £
40 100
0 0
220 230 240 250 260 270 280

Inputvoltage (V)
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EZA11K-320240

. BfREME  Steady state characteristics
(3) ij#X]L HTEEE, AJJEER % H )i

Efficiency vs. Output current and Input current vs. Output current

(a) /71T Generation mode

V0:240VDC Conditions
in : 240VDC ———- %1
320VDC —-—-—
100 100 400VDC ———
— Efficiency — = - 90 Ta : 25°C
90 ././« e / 80
70 _
~ / / $
X 80 (— 60 =
£ 50 &
.G O
g 70 — 40 g
Input current LT JEES 30 S
60 Sl 20
e 10
S 0
0 5 10 15 20 25 30 35 40 45 50
Output Current (A)
(b) [B14  Regeneration mode
| Vo=320VDC | Conditions
Vin : 150VDC ———-%1
240VDC —-—-—
100 100 300VDC ———
- Efﬁ01ency S NS oo — 90 9
S e Ta : 25°C
il P
90 / 80
= 0
S s | <
X 80 60 o
5 / 2
Qo
2 - 50 &
Q . .-
70 Z = 40 2
= Input current -~ P LA S £
- s 30
//, ’_,-"’ /
60 e 20
- ./,/
10
50 £ 0
0 5 10 15 20 25 30 35 40

Output Current (A)

1 ARAHNERITZ VY REGTIE42A, Sy T VER TIES2AICHIRSN TWET,

The maximum input / output current is limited to 42A for the grid current and 52A for the battery current.

TDK-Lambda 11/38



2-2. MEAAT, FREKEE )RR
No load and standby power characteristics

(a) JI1THF, MATE /] Generation mode, No load

Vo =240VDC, Io = 0A

Vin [V] | Tin[A] | Pin [W]
240 094 | 22528
280 0.76 | 213.90
320 062 | 199.65
360 0.85 | 30557
400 0.85 | 341.00

Vo=150VDC, Io =0A

Vin[V] | Iin[A] | Pin [W]
240 0.79 | 189.54
260 092 | 23841
280 0.88 | 245.08
300 0.88 | 263.50
330 0.75 | 247.80

Vo=300VDC, Io =0A

Vin[V] | Iin[A] | Pin[W]
290 1.04 | 302.25
320 1.07 | 343.17
350 0.84 | 294.42
380 0.70 | 264.80
400 0.70 | 280.74

No load power (W)

500

400

300

200

100

EZA11K-320240

Conditions

Vo : 150VDC———-
240VDC—-—- -
300VDC——

Ta : 25°C

_______

220

260

300 340 380 420

Input voltage (V)

TDK-Lambda 12/38



EZA11K-320240

2-2. MEAAT, FREKEE )RR
No load and standby power characteristics

(b) [EI/ERE, M TEE /) Regeneration mode, No load

Conditions
Vo = 320VDC, o = 0A Vo : 240VDC———-
Vin [V] | Iin[A] | Pin[W] 320VDC——-
150 099 | 148.65 400VDC——
200 084 | 167.63 Ta : 25°C
240 087 | 20851 500
270 092 | 247.94
300 1.17 | 350.12
400
= .
Vo = 240VDC, Io = 0A <
Vin[V] | Tin[A] | Pin [W] 5 300
150 082 | 12240 _%
180 081 | 145.13 RN —
210 090 | 189.24 e T o
240 094 | 22586 Tl
270 1.02 | 274.08 100
Vo =400VDC, Io = 0A 0
Vin[V] | Iin[A] | Pin [W] 120 160 200 240 280 320
240 081 | 194.96 Tnput voltage (V)
260 101 | 262.68
280 1.16 | 324.28
300 094 | 28232

TDK-Lambda 13/38



EZA11K-320240
2-2. MEA, FER R D R

No load and standby power characteristics

(c) FFi%7E /) Standby power

Conditions
Vbat : 150VDC ———-

Vbat = 150VDC 240VDC —-— -
Rl R g 300VDC ——

240 7.70 Ta : 25°C

260 7.21

280 7.67 20

300 7.50

320 7.96

330 7.75 15

Vbat = 240VDC
Vegrid [V] | P[W]

Standby power (W)
=

240 8.02

260 8.14 U S D B T B

280 8.24 I S a

300 7.94 5

320 8.16

340 7.70

360 820

380 8.56 0

400 8.57 220 260 300 340 380 420

Verid (V)
Vbat = 300VDC

Verid [V]| P[W]
290 8.21
300 8.53
320 8.30
340 8.17
360 8.42
380 8.28
400 8.32
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EZA11K-320240
2-3. WERUT M

Warm up voltage drift characteristics

(a) /11T Generation mode

Condition
Vin : 320VDC
Vo=240VDC lo : 45.8A
Ta : 25C
1.00%
~ 0.50%
=
&
S
gb 0.00%
S
>
2 -0.50%
=
o
-1.00%
0 1 2 3 4 5 6 7 8
Time (hours)
(b) [F14= Regeneration mode
Condition
Vin : 240VDC
Vo=320VDC lo : 34.4A
Ta : 25C
1.00%
—~  0.50%
>
&
S 0.00% [
g
)
>
2 -0.50%
=]
o
-1.00%
0 1 2 3 4 5 6 7 8

Time (hours)
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2-4. EBEBTHME Constant current characteristics

(a) /11T Generation mode

Conditions
Vin : 280 VDC ———-
320 VDC — - — -
330 VDC ——
Ta:25 C

Constant current value  45.8 A
Low voltage protection value 144V

250

220
S 190
k5|
©
z
2 160
=
S

130 //'

Shutdown
100 5
0 10 20 30 40 50 60
Output current (A)

(b) [El4E Regeneration mode

Conditions
Vin : 230 VDC———-
240 VDC—-—-—
270 VDC——
Ta : 25 C

Constant current value  34.4 A
Low voltage protection value 230 V

360

330

300

Output voltage (V)
)
2
S

240

Shutdown —

210 .
0 10 20 30 40 50

Output current (A)

EZA11K-320240

Conditions

Vin : 320 VDC

Ta : -10°C———-
25C——-
50 C——

Constant current value  45.8 A
Low voltage protection value 144V

250
220
& 190
s
S
z
2 160
8
130 /
Shutdown
100 :
0 10 20 30 40 50 60
Output current (A)
Conditions
Vin : 240 VDC
Ta: -10C———-
25C——-
50 C——
Constant current value  34.4 A
Low voltage protection value ~ 230 V
360
330
=
% 300
©
z
2 270
8
240
/V
Shutdown —
210 !
0 10 20 30 40 50

Output current (A)
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2-5. R OREERE

Over voltage protection (OVP) characteristics

(a) /74T Generation mode

EZA11K-320240

Condition
Vin : 320VDC
Io : 0A
Ta : 25C
Over voltage protection value : 300VDC
Pre-charge voltage is 150VDC
OVP point = f===================-==--
Vo —
ov —
Vo : 50V/DIV 2s/DIV
(b) [A14=  Regeneration mode
Condition
Vin : 240VDC
Io : OA
Ta : 25C
Over voltage protection value : 400VDC
Pre-charge voltage is 240VDC
OVP point = |--=====--=-==--===-------—:
Vo —
ov —
Vo : 100V/DIV 2s/DIV
TDK-Lambda 17/38



Vrc-ouTx1—

Vrc-ouTx1—

Vo GND—

2-6. HISEH EAD, SES R0 R

Output rise and fall characteristics

(a) /74T Generation mode
(a-1) RS-4851#17 2L HON/OFF
ON/OFF control by RS-485

EZA11K-320240

Condition
Vin : 320VDC
Vo=240VDC Ta : 25°C
lo = OA(Pre-charge voltage is 150VDC)
Vo —
: -
=
Vo GND —
Vo:50V/DIV | Vecour:5V/DIV Vo:50V/DIV | Vrecour:5V/DIV
2s/DIV 500ms/DIV

To = 45.8A(Pre-charge voltage is 150VDC)

I JiL
E:

Vo :50V/DIV Vrecour: 5V/DIV

Vo:50V/DIV | Vecour:5V/DIV

2s/DIV

Sms/DIV

X2 2 H R T DT | EE R S ITHUSER 53BN ET,

By half-duplex communication system, response signal and transmitted signal are output.
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2-6. HAISEH A0 SEG R0 RE

Output rise and fall characteristics

(a) /71T Generation mode
(a-2) FMITRUNAE 512 L HON/OFF
ON/OFF control by external terminal

EZA11K-320240

Condition
Vin : 320VDC
Vo=240VDC . Ta : 25°C
Io = 0A(Pre-charge voltage is 150VDC)

Vo —

Vrun-our —

Vrun-outr GND —

Vo GND —

Vo :50V/DIV | Vrun-out: 5V/DIV Vo :50V/DIV | Vrun-out: 5V/DIV
2s/DIV 500ms/DIV
lo = 45.8A(Pre-charge voltage is 150VDC)
Vo —
Vrun.our — | Sl
VRrRun-outr GND — _-.'—,.:'r
Vo GND —
Vo :50V/DIV | Vreunour: 5V/DIV Vo :50V/DIV | Vreun-our: 5V/DIV
2s/DIV Sms/DIV

TDK-Lambda
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2-6. HAISEH A0 SEG R0 RE

Output rise and fall characteristics

(b) [A14= Regeneration mode
(b-1) RS-485i8#(F | 2L HON/OFF
ON/OFF control by RS-485

EZA11K-320240

Condition
Vin : 240VDC
| Vo=320VDC Ta: 25°C
lo =0A(Pre-charge voltage is 240VDC)
Vo —
Vo GND,
Vpc-oUT x1—>
Vo :100V/DIV Vecour: 5V/DIV Vo : 100V/DIV Vecour : S5V/DIV
2s/DIV 500ms/DIV

Io =34.4A(Pre-charge voltage is 240VDC)

Vo —
Vo GND, il "J
Vrec-out x1— # oorrans virmormr e %LM L---—--—-——--—-—
Vo : 100V/DIV | Vecour: 5V/DIV Vo :100V/DIV |  Vecour:5V/DIV
2s/DIV Sms/DIV

%2 F2HBIE I D7 B S UISEE 5038 £ T,

By half-duplex communication system, response signal and transmitted signal are output.
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2-6. HAISEH A0 SEG R0 RE

Output rise and fall characteristics

(b) [A14= Regeneration mode
(b-2) #MEERUNIZ £12 L HON/OFF
ON/OFF control by external terminal

EZA11K-320240

Condition
Vin : 240VDC
Vo=320VDC )
Io =0A (Pre-charge voltage is 240VDC) Ta : 25C
Vo —
Vrun-our — |
VRruN -outr GND, —
Vo GND
Vo : 100V/DIV Vrun-our ;: 5V/DIV Vo : 100V/DIV | Vrun-out : 5V/DIV
2s/DIV 500ms/DIV
lo =34.4A (Pre-charge voltage is 240VDC)
Vo — \\\\

Vrun-our —

Vrun -out GND, —
Vo GND

Vo:100V/DIV | Veovour : 5V/DIV

Vo:100V/DIV | Veuour: 5V/DIV

2s/DIV

Sms/DIV

TDK-Lambda 21/38



2-7. OVF 77 o7 ik

0V ramp up characteristics

(a) /71T Generation mode
(a-1) RS-4851#15 I L HON/OFF
ON/OFF control by RS-485

| Vo=240VDC |
Vo —
Vo GND— _M““_-:-’?
VPG OUTH? 1
Vo : 50V/DIV Vrecour : 5V/DIV
1s/DIV

X2 2 (R I DT | B R SIS USR5 BN T,

EZA11K-320240

Condition
Vin : 320VDC
Io : OA
Ta : 25C

By half-duplex communication system, response signal and transmitted signal are output.

(a-2) SMIBRUNIE %12 L HON/OFF
ON/OFF control by external terminal

| Vo=240VDC|

Vo GND—

1

VPG ouT*? =]

s

Vo : 50V/DIV Vecour: SV/DIV

1s/DIV

TDK-Lambda

Condition

Vin : 320VDC
Io : OA
Ta : 25C

22/38



2-7. OVFU 77 o7 i

0V ramp up characteristics

(b) 814 Regeneration mode
(b-1) RS-485i8#(F | 2L HON/OFF
ON/OFF control by RS-485

| Vo=320VDC |
:?W
Vo —
Vo GND—
VPG OUTHE — mﬁnm mr o oo e e
Vo : 100V/DIV Vecour: 5V/DIV
2s/DIV

X2 2 (R T T2 | B R SIS USR5 BT,

By half-duplex communication system, response signal and transmitted signal are output.

(b-2) #MARUNAE 512 L HON/OFF
ON/OFF control by external terminal

[Vo=320VDC |
pro—
Vo — :
==
Vo GND— m
VPG OUT*? =)
Vo : 100V/DIV Vecour : 5V/DIV
2s/DIV

TDK-Lambda

EZA11K-320240

Condition
Vin : 240VDC
Io : OA
Ta : 25C

Condition

Vin : 240VDC
Io : OA
Ta : 25C
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EZA11K-320240
2-8. WIILE (AT ELL) ek

Dynamic load response characteristics

(a) /79T Generation mode

Condition
Vin : 320VDC
Ta : 25C
[Vo=240VDC]
Load current tr = tf = 140us
Tout : 22.9A(50%) < 45.8A(100%) f=1Hz
Io — R —— F———
Vo,Jo GND —
Io : 20A/DIV Vo : 50V/DIV
200ms/DIV

(b) [A]4E Regeneration mode

Condition
Vin : 240VDC
Ta : 25C
[Vo=320VDC]
Load current tr = tf = 140us
Tout : 17.2A(50%) < 34.4A(100%) f=1Hz
A/ Tl [ —— r—A_r-——-\—
To — A
Vo,Jlo GND —
Io : 20A/DIV Vo : 50V/DIV
200ms/DIV
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2-9. ANJjH—U @ (S ANFEi) FrE

Inrush current characteristics

(a) 7'V N1l Grid side

Iin —

Iin GND —

Vin —

Vin GND —

(b) 737 U4l Battery side

Iin —

Iin GND —

Vin —

Vin GND —

EZA11K-320240

Condition
Vin : 320VDC
Ta : 25C
x45%
Vin : 500V/DIV Iin : 2A/DIV
100ms/DIV
Condition
Vin : 240VDC
Ta : 25C
Vin : 500V/DIV Iin : 2A/DIV

100ms/DIV

TDK-Lambda
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EZA11K-320240

2-10. M /AR

Output noise waveform

(a) 74T Generation mode
Condition

Vin: 320VDC
Vo : 240VDC
Ta : 25C

[o=0A

Vo (ACcoupling) — [wapat WO Mg oA e o

100mV/DIV 2us/DIV

[0=45.8A

Vo (AC coupling) —

100mV/DIV 2us/DIV

TDK-Lambda 26/38



2-10. HJ1 /AR

Output noise waveform

(b) [A]4E Regeneration mode

[o=0A

EZA11K-320240

Condition
Vin: 240VDC
Vo : 320VDC
Ta : 25C

Vo (AC coupling) —» me : -

lo =34.4A

Vo (AC coupling) —

100mV/DIV

100mV/DIV

2us/DIV

TDK-Lambda
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2-11. EMIF#4  Electro-Magnetic Interference characteristics

(a) ME75 Vi 7-#5 1 Conducted Emission

EZA11K-320240

7347 Generation mode

Condition
Vin : 320VDC
Vo = 240VDC Io : 33A (8.0kW)
Ta : 25C
Point A
/ Phase : -V
(1.IMH2) LBt 2 ) ase
Ref. | Limit |Measure g VCCI
Data | (dBuV)| (dBuV) N Class A
: QP Limit
QP 73.0 54.1 80 & <J
70 F A B
AV 60.0 54.1 - | L
60 .
- g v ﬁ
g 50 | VCCI
(4.7MHz) o L\ ! ' imit
Ref. | Limit | Measure 30 ¢ N
Data | (dBuV)| (dBuV) 20 -
QP 73.0 55.9 10
AV | 60.0 55.7 0= - -
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Point C
/ Phase : +V
(1.1MHz) RENG ase
Ref. | Limit | Measure VCCI
Data | (dBuV) | (dBuV) 0 ¢ Class A
o P Limit
QP | 73.0 | 540 80 & 4QJ m
70 C D
AV 60.0 54.0 F |
) 60 : 7 3 “
g 50— VCClI
Point D " m\ Il Class A
(4.7MHz) \\ 1 AV Limit
Ref. | Limit |Measure 0 ) X L M
Data | (dBuV) | (dBuV) 20 E
QP 73.0 54.1 10
AV 60.0 53.9 (U
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-A,EN55022-AD[RFEIZVCCI class AD R E[FIC
Limit of EN55011-A,EN55022-A are same as its VCCI class A.
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EZA11K-320240

2-11. EMI¥ME  Electro-Magnetic Interference characteristics

(b) MEE FESL58E Radiated Emission

7347 Generation mode

Condition
Vin

: 320VDC

240VDC

Vo=

- 33A (8.0kW)
: 25C

To
Ta

HORIZONTAL

[oAe]

[dB(u V/m)]

1000.0

500.0

100.0

50.0

30.0

[MHz]

Frequency

VERTICAL

[dB(u V/m)]

1000.0

500.0

100.0

50.0

30.0

[MHz]

Frequency

EN55011-A,EN55022-ADBRFHE X VCCI class AORAEEFTC

Limit of EN55011-A,EN55022-A are same as its VCCI class A.

*

I —2 1M

7N

Indication is peak values.

29/38
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2-12. JIAT - [ R

Generation and Regeneration switching characteristics

(a) Xy TVHARCVE—R

Automatic battery CV mode

EZA11K-320240

Charge Discharge
Vin: 320VDC | 245VDC
Vo : 240VDC | 320VDC
Ibat: 458A |  -45.8A
Ta: 25C
Switching Switching
Charge Discharge Charge
€| €= >| € >

Vbat —

Igrid —

Igrid GND —

Tbat —

Vbat GND, Ibat GND —

Vbat : 50V/DIV

Tgrid : S0A/DIV

Ibat : S50A/DIV

2s/DIV

Igrid, IbatD KHID [ X BN EFL D IE T, EZA11K-320240% /37 H A — R CEI{ES TV E T,
AT = B4 (B4 = 734T) OB Z T, Sy T IS TODDCEIRD H /)%
EZA11K-320240D 3y 7 VSR, @< (KL) T528 T TV ET,

Igrid , Ibat's arrow direction is positive current. EZA11K is operated automatic battery CV mode.

Switching between Generation mode = Regeneration mode (Regeneration mode = Generation mode)

is done by increasing (decreasing) the output of DC power supply connected to the battery side to
the voltage command value of EZA11K-320240.

Grid side

output

DC power supply

When the target voltage
upper than power supply >
charge mode
Load Char Load When th X
en the taget voltage
CV mode & CC mode under than power supply .- ™= =1
|:> discharge mode Svooe
+ EZA +
_ 11K-320240 Battery side
Verid Automatic battery Vbat DC power supply
@ - CV mode - @ output
—> —
Igrid o Ibat
< 1
Discharge
TDK-Lambda 3038




EZA11K-320240
2-12. JIAT - [ R

Generation and Regeneration switching characteristics

(b) ZVyREECVZ Yy RCCE—R
Automatic grid CV with grid CC mode

Charge Discharge
Vin: 325VDC | 240VDC
Vo: 240VDC | 320VDC
Igrid:  35.2A | -34.4A
Ta: 25C
Switching Switching
Discharge Charge Discharge
D Gl D> | € > | €= >
Verid —
Igrid GND —
Igrid —
Ibat GND —
Ibat, Vgrid GND —
Verid : 5S0V/DIV Igrid : 50A/DIV
Ibat : S0A/DIV 2s/DIV

Igrid, Ibat?D KHID [ X N EFL DO IE T, EZA11K-320240% 27V v K H i+ £ — R CEIfES TV ET,
[B1E = JAT (F0AT = B4 OUE L, 70y RN E RS T HDCEIRD %
EZA11K-3202400 7V REEFRSMEICRL, @< (8) 7252 TIrnET,

Igrid , Ibat's arrow direction is positive current. EZA11K is operated automatic grid CV mode.
Switching between Regeneration mode = Generation mode (Generation mode = Regeneration mode)

is done by increasing (decreasing) the output of DC power supply connected to the grid side to
the voltage command value of EZA11K-320240.

‘When the target voltage

under than power supply |::>

charge mode

When the taget voltage Load Load

upper than power supply <™=~ "1 CC mode Charge CV mode
discharge mode S

—>

i EZA +
Grid side . 11K-320240 Battery side
DC power supply Vgrid Automatic grid CV with Vbat DC power supply
output _ grid CC mode - output
— —>
Igrid Pt M, Ibat
< h
Discharge
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2-12. JIAT - [ R

Generation and Regeneration switching characteristics

(¢) 7V AHCV/\YyTIUCCE—F
Automatic grid CV with battery CC mode

Charge
Vin: 330VDC
Vo : 240VDC
Ibat: 453A
Ta: 25°C
Switching Switching
Discharge Charge Discharge
€ mmmmm————— >| € >| €= >
Vegrid —
Igrid GND —
Igrid —
Ibat GND —
Tbat, Veid GND —
Verid : 50V/DIV Igrid : 50A/DIV
Ibat : S0A/DIV 2s/DIV

EZA11K-320240

Discharge
| 240VDC
| 320VDC
| -47.8A

Igrid, IbatD KHID [ X N EFL O IE T, EZA11K-320240% 27V v K A i+ £ — R CEIES TV ET,
814 = 7147 (F1AT = [814) OG0z IE, 7V FMINCEERES IV COADCEIRD H )%

EZA11K-3202400 7V REEFRSMEICK L, @< (8) 7722 TIrnET,

Igrid , Ibat's arrow direction is positive current. EZA11K is operated automatic grid CV mode.

Switching between Regeneration mode = Generation mode (Generation mode = Regeneration mode)

is done by increasing (decreasing) the output of DC power supply connected to the grid side to

the voltage command value of EZA11K-320240.

‘When the target voltage
under than power supply

Battery side
DC power supply
output

charge mode
When the taget voltage Load Load
upper than power supply <2 ’L_-_-_-" CC mode Charge CV mode
discharge mode ~! |::>
o + EZA +
Grid side . 11K-320240
DC power supply Verid Automatic grid CV with| | Vbat
output - battery CC mode -
— —
Igrid S . Ibat
< 1
Discharge

TDK-Lambda
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EZA11K-320240
2-13. R SIS B R

Output voltage command response characteristics

(a) /74T Generation mode
Condition
Vin : 320VDC
Io : 36.5A
Ta : 25°C

| Vo: 150VvDC = 300VDC] | Vo:300vDC = 150vDC |

Vpc-oUT x2—

Vo GND = Vo : SOV/DIV Vrcour : 5V/DIV Vo : S0V/DIV Vrcour: SV/DIV

1s/DIV 1s/DIV

(b) [E]2E  Regeneration mode

Condition
Vin : 240VDC
lo : 27.5A
Ta : 25°C

[ Vo: 240VDC = 400vDC] | Vo: 400VDC = 240VDC |

Vo—

Vo GND,
Vec.ouT x2—>

Vo:100vDIV | Vecour:5V/DIV Vo:100VDIV | Vecour:5V/DIV
1s/DIV 1s/DIV

X2 Y2 HE(E T DT | REE ST USEE SR8 ET,

By half-duplex communication system, response signal and transmitted signal are output.
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EZA11K-320240
2-14. FEBEFHE 5 ISE R

Constant current command response characteristics

(a) 74T Generation mode

Condition
Vin : 320VDC
Vo : 240VDC
Ta : 25C

Target battery voltage : 270VDC
| lo:45.8A21A |

| 10:1A>458A |

A5.8A [r-mmmmmmmmmemsmsoseoeeeo L e
45.8A
TIo—
1A 1A
IoGND— [  mmmmmmmmmmmmmmmmmmmmeeeemmoooeen] b
Vrecout x2—
Io : 10A/DIV | 50ms/DIV Io : 10A/DIV 50ms/DIV
(b) []4E  Regeneration mode
Condition
Vin : 240VDC
Vo : 320VDC
Ta : 25°C

Target grid voltage : 360VDC
| lo:-34.4A>-1A |

| To:-1A>-34.4A |

IoGND— | o] b2
-1A -1A
lo—
-34.4A -34.4A
Vpc-out x2—>
Io:10A/DIV | 50ms/DIV To:10A/DIV 50ms/DIV

%2 F2HIB(E I D7 | ARSI LSBT 38 £ T,

By half-duplex communication system, response signal and transmitted signal are output.
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EZA11K-320240
2-15. N T ULRGERE

Battery protection characteristics

(@) 7V R BECV ANy TYCCE—R[FE
Automatic grid CV with battery CC mode [charge]

Condition
Vin : 320VDC
Vo : 250VDC = 300VDC
Ta : 25C
Battery voltage[Vbat] : 250VDC = 300VDC Battery voltage[Vbat] : 250VDC = 300VDC
Charge current[Ibat] : 19A Charge current[Ibat] : 38A
Battery over charging protection volt : 300VDC Battery over charging protection volt : 300VDC
300VDC — [= === = ==- e ———
(Protection voltage )
Vbat —
Ibat—
batGND > = = = = = = = = = = m = === | e e e e e e e e - - == - = - =
Vbat GND —
Vbat : 50V/DIV | Ibat : 20A/DIV Vbat : 50V/DIV | Ibat : 20A/DIV
2s/DIV 2s/DIV

Fe s B LREIE CIRE G MIZ 20 £,

23y FVRIEVbats 7Y 77 LIRBIEREN (3 7Y B EEIE) $T LR T 5L,
Fe EbitIbatz HlfR LS 7 VB LN E B LIZRbn IO EL £,
Charge current is positive current in the above waveform.

When battery voltage reaches to over charging protection volt (target battery voltage),
EZA limits charge current and keeps battery voltage under protection voltage.

Charge : !

: Load :

|::> 1 CV mode |

. ! 250VDC 1

Igrid Ibat | | =300vDC !

— — ] w |

Grid side + EZA + 1 Battery side .
DC power supply 11K-320240 1 DC power supply | |
320VDC output Automatic grid CV with : pre-charge voltage :
- battery CCmode _ " ® 230VDC |

| 1

1 1

Battery simulated
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EZA11K-320240
2-15. N T ULRGERE

Battery protection characteristics

(b) 7V FHAECVZ Uy RCCE—R[#E
Automatic grid CV with grid CC mode [charge]

Condition
n : 320VDC
o : 250VDC = 300VDC
a: 25C
Battery voltage[Vbat] : 250VDC = 300VDC Battery voltage[Vbat] : 250VDC = 300VDC
Charge current[Ibus] : 18A Charge current[Ibus] : 36A
Battery over charging protection volt : 300VDC Battery over charging protection volt : 300VDC
WOV = m e e ] e
(Protection voltage )
Vbat —
Igrid—
I[gdGND s === === === = === | === e m e ———
Vbat GND —
Vbat:50V/DIV |  TIbus : 10A/DIV Vbat:50V/DIV | Ibus : 10A/DIV
2s/DIV 2s/DIV

FEEMIE LR CIXES IR0 ET,

ANy T UEEVbat Ny 7T VI E EREEREM (N7 AEEE) £TLEATDE,
FEERIgidZHIfEL Sy 7T VEBIERH T EBLL B2 WIOEELET,
Charge current is positive current in the above waveform.

When battery voltage reaches to over charging protection volt (target battery voltage),

EZA limits charge current and keeps battery voltage under protection voltage.

Charge aintainteinteiniaietaietaieteie et !
: Load 1
> ] cvmode .
. 1 250VDC '
Igrid Ibat | =300vDC .
— —> . !
Grid side + EZA + + ‘ Battery side :
DC power supply 11K-320240 : DC power supply | ,
Automatic grid CV with . pre-charge voltage | 1
320VDC output A |
- grid CC mode - 1 ® 230VDC '
1
1
1
TR,

Battery simulated
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EZA11K-320240
2-15. N T VERERE

Battery protection characteristics

(c) Z7UyRCVEE Ny TICCE—R[47E]
Automatic grid CV with battery CC mode [discharge]

Condition
Vin : 240VDC = 150VDC
Vo : 320VDC
Ta : 25C
Battery voltage[Vbat] : 240VDC = 150VDC Battery voltage[Vbat] : 240VDC = 150VDC
Discharge current[Ibat] : -24A Discharge current[Ibat] : -48A
Battery overdischarge protection voltage : 150VDC Battery overdischarge protection voltage : 150VDC
Vbat —
10V [mmmme e me Lo
(Protection voltage )
IbatGND — |= = = = = o b e = e ] e e e e e e — ==
Ibat—
Vbat GND —
Vbat : 50V/DIV | Ibat : 20A/DIV Vbat : 50V/DIV | Ibat : 20A/DIV
5s/DIV 5s/DIV

I ERCIE TIE AT RIS ET,

ANy TVEEVbaty Sy T VREK LB EREME T M4 oL, BB RIbatz il R L
ANy T VBENBREBELL FIZRbRn IO EL £,

Discharge current is negative current in the above waveform.

When battery voltage reaches to over discharging protection volt,

EZA limits discharge current and keeps battery voltage under protection voltage.

Discharge
Load <:|
CV mode P mmm— = —
320VDC Igrid bat ! :
< \ 1
Grid side * EZA < i Battery side !
DC power supply 11K-320240 1| DCpowersupply |,
pre-charge voltage Automatic grid CV with 1 | 240VDC=150VDC | 1!
240VDC o _ batterty CC mode ! output :
) 1
' I
[ 1

Battery simulated
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EZA11K-320240
2-15. N T ULRGERE

Battery protection characteristics

(d) 7V FAMHECVZ Uy RCCE—R [ itE
Automatic grid CV with grid CC mode [discharge]

Condition
Vin : 240VDC = 220VDC
Vo : 320VDC
Ta : 25C
Battery voltage[Vbat] : 240VDC = 220VDC Battery voltage[Vbat] : 240VDC = 220VDC
Discharge current[Ibus] : -17.2A Discharge current[Ibus] : -34.4A
Battery overdischarge protection voltage :220VDC Battery overdischarge protection voltage : 220VDC
Vbat —
220V |= == e ] e e -
(Protection voltage )
IgdGND —» |= = = = = = = = —=—= - | e e e e - - —— - = -
Igrid—
Vbat GND —
Vbat:50V/DIV |  Ibus : 10A/DIV Vbat: 50V/DIV | Ibus : 10A/DIV
5s/DIV 5s/DIV

T AL BRI T AT MIC R ET,

Ny TVEEVbath T U IEFEEREEE T TR 5L, MAEERIgridZ HlRL
T UBEEPREBELL TIZRBRNIOEELET,

Discharge current is negative current in the above waveform.

When battery voltage reaches to over discharging protection volt,

EZA limits discharge current and keeps battery voltage under protection voltage.

Discharge
Load <:|
CV mode P mm— e — =
20VDC | grid hat ! |
< < | 1
Grid side * + EZA + 1 Battery side !
DC power supply 11K-320240 \ | DC power supply |
pre-charge voltage Automatic grid CV with 1 | 240VDC=150VDC | 1
240VDC ® grid CCmode ! output :
1
: |
| e e e e e e e I
Battery simulated
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