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SER=: FEIIiREE

KBS, IRedEtieteERER EAYESIFX (B 3-30) , BREBHAFIE.

ﬂ (O] ® ® Lﬂ

0] O

=9 @
@ O
© O

@ O

El 3-3 R

o BEER

SEEIRRGHVEF AR, PR _/=F, NEORGITEFBRA BRI REdmEEAE.




3.2 IREFEME (FhbizHl)

ESD ZFUIRAt GUI Bk, TETEREFS windows IR(FRSHUBTREIER b (RIRMHERARETEER
FRAIH PCHLE)

R DS, SHERTAMERTIE, REANGIURS, SEREEEE, RES

BT (B 3-40) &%, MEFREFRE "Connect” IERTETRAEE (B 3-5) .
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Fault
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4.1 HSERITNEE (-BSS #ELR)

BRIt E/OMEREERHEAIHRER L, AR FESMNAIEFEXEIEA. HTEBEIB = RF, Y%
FSTERTERIREMEESAIEMERM T, XS — R A T,

T3 -BSS IEINAY BriPower ESD R7 A ERFEIRIFASCHAVE SRS, NMNEEHBEEREIBFTN
EEEEEMERINSEBEE, ENmmEEEREmRY, mBsEEEI B F T a7
MR BRI BB,

ESD RFIRMHE SR, SRR ARIZRENENE, W1 EEFENE, SHFSMSHIRTE,
QA BihEE. BHER cell 8. RBRETEF. (EREER 5.6)

Battery Simulator

m Real Voltage - Real Voltage Point | B2 o

Set Voltage

Voltage[V]
wa 1

M

1

O | | I I

1 1 1 | | I I I ] ]
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
Discharge Capacity[mAh]

I_discharge[A] | Inf I_total[A]  120.4 C_max[mAh] | 0 U_No-load[V] 0
U_bat_out{V]| Inf U_total[V]| 1304 Init Capacity[%]/0.0 [ #Serial 0 :
C_count[mAh] | 100 SOC[%] '47.62

100‘: Internal R[Q)] | 1.00 = #Parallel 0 =

C_discharge[mAh] | -100.2 =
50~ Battery Model: Enabled
. h ) nabole

C _total[mAh] | 210 D: LilonBatModel v Import N
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BriPower ESD RFEiAFEEIRALARIFREIEAYZE/MEERS, BEATUHRIbINERSD. FE.

7

/HEBMERES. ESD IRAERIIIIARME, ANRETS/INEE/AHERTN. FHEETE). KIEFM. KERTE

F2H, NMIEUIREEAE DR FROESEUR,  (BREE 5.7)

Battery Test

Idc[A] Udc[V] Plkw]

Capacity[Ah]

Voltage[V] 0.0
Power[kW] 0.0

Mode Rest Time[s] 2.0

LLANNE LS
LA LS

Current[A] 0.0

"

Cut-off Condition Parameter Current(A) == |l 0.0

4

Mode Charge v Time[s] 2.0 2 Voltage[V] 0.0 =
Current[A] 0.0 % Power[kW] 0.0 =
Cut-off Condition Parameter Current(A) <= ~ (/0.0 o

Mode Discharge v Time[s] 2.0 % Voltage[V] 0.0 = P
Current[A] | 0.0 % Power[kW] 0.0 =
Cut-off Condition Parameter Discharge Voltage(V) <= |~ | 0.0 = RPT[s] 0.0

NO. | 2

RPT[s] 0.0

NO. |3

RPT[s] 0.0

Bl 4-2 EEiti e R E

Mode Rest Timel[s] 2.0 2 Voltage[V] 0.0 =
€s NO. 4 Keyboard
Current[A] 0.0 = Power[kW] 0.0 =
Cut-off Condition Parameter Charge Voltage(V) >= ~ | 0.0 = | RPT[s]| 0.0 [l .
Wave l Loops 1 =1




4.3 FAREINEE (-PV iEEIR)

BEESCRIT AR R, SSRFEERRMENNAKBRFHRIREERST D, BABMIVHESE
FEFRES. NMRABENAFNRZEREIET, HEREBERATISE SRR SHE
AR EX R TN, FRRF mIE RN MELREEXENEK, FERRRERERSE,
T -PV i&INAY BriPower ESD RFINAEREBIFIE/YCARIURS, St SIa =AM G T
B SCRYABRBE SAMRIERMARIBIR FavamsstE, MM RRERIES & siS&A
FRIERMRE. BEENEER. REMS. MMNEERFNR, EAREUASEAYARARES
W2 A,

ESD HRFURMCAREIRG, REBRIUREE/BECIEREISY, BRIRE /U Bt BE. 1R
B, FHSEBE. fEHEN. BEREFSHE, TR -V sk, WidsiaRraLIERES

WHiER.  (EHEREHFER 5.8)

PV Test | Dynamic MPPT Test | Static MPPT Test PV Simulator
L ULUdeM  U2Udem) Pmax(kW]  Im{A] UmiV) Exit PV Mode| °""e“ed
npu

Fault
Voltage[V] Current[A] Power[kW] FF FFI FFV
0.0 0.00 0.00 0 0 0

78

-28 PV1 Mode | PV2 Mode

70 -25
60 Parameters
-20
50 1/U Characteristic | ¢S; v
— o
g 2
§ 40 15 8 Templdegree] | 23
5
“ 30 . g GIw/m2)| 1000
Uoc[V]| 500 =
-5 Isc[A] 69.444 =
Ump[V] 400 o
| I | ] I ] -0
250 300 350 400 450 500527 PmaxikW] | 25

Voltage[V]

Current m Power - Im E Pmax - Real P H Calculate Apply
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5.1 GUI =N

5.1.1 iBFIRE

ESD ZUR{t GUI £kt ZR2EE(EF windows HERGIEIRIER E (ZRIHERI A ETDER
FEIRASEE PC L) . ERVRRIIAMUIDENE, RS TIRER TR, IREHANSIIATS, 8%
BEETI (B3-30) %, Connect GEISTIT (B 5-10) ¥, FrERILIRAISEERTLL

B ARFE R e GUI I TIREIETT.

Bri V1.0{Local) ESD -
File ESD
° Connected '(T)
BriPower ESD 50-400-125-R Fot @
DC Output 3
A —
1A 110 [A] uspl ™M
~_ — +
Usb 401 V] 1B 1010 [A) lde 1201 [A]  Udc 65.05 V]
B— IR J—
Ubc 501 [V IC 2010 [A] Pdc 14.01 [kW]
P 601 [(KWIQ7.01 [kVar]
C J—
@ Local (O Remote 2020/3/23 18:09:02
B 5-1 Z4ERE
= 5-1
FS | 8 &FiE

REBVIBCTIHEENSTRS, MIBEEFRIE, WS RBEEEE
® | Connect |iY, FBIERIES, NREELY, BEERXRNRERLERES. Biflk

EEERIEE. TENAHZE IP il 192.168.1.2,




R TIEPHINHSIEN BELETE, ERTRRALE,; 88X

@ | Fault
HIERT, HERNT BrRASEE,
DC RELERTHERHERN, S&8IERTES, RELERBHN, B
®

Output KT R RAEERE,

5.1.2 {EXRIRS
EREAN, ARTLMREIREREMSRE R ER R A HER, RSB RN

RS (A& 5-2) .

@ STATUS ‘ CTRL 3

(ouTeuT SET ‘ (O outp () Source
(OseQMODE | (Ose @ sink
(@) ANALOG CTRL @ n

2 | | OUT MODE | DISP OUT MODE | DISP 0y
(O ALL CTRL Ocv
OQw Qcc | @ cc+ Occ
(e (@ev
O BATT Test O e O =
OBATT SIM OPV OBSS

5-2 EHIEIV/EHERR BORE

% 5-2
FsS | & =it
OUTPUT SET BRI R EiEHIER
®
SEQ MODE B FyIE R HIER
CTRL
ANALOG CTRL | ji@id ATl ZO=HIER




ALL CTRL fE&FinateIhZE N QEmaE
cv EEEITE
® |cC ERIE TR
OUT |CP ERE TR
MODE | BATT SIM BRI
BATT Test BB AR
PV FERIEIMET
® | Outp/SEQ/ATI | EEHHEI(RE/FFIFRE/ATI ZOEE SR
STATUS | Source/Sink BRIZ T ERIRE/BERR
cv TEFEEE
CC+/CC- WHERMEAEIREN LIRE/BEERBEAEIREN LRE
N CP+/CP- BHIIRELEIREN L IRE/BEFREAFIREN LIRE
DISP
PV TR AL
BATT TrEFeRibEIE

5.1.3 f@AN/iahiEs

ERHREFRERFIIRNARE, A TR HEHERREHN/BH N EEREG (08 5-2

®) . R=E "Apply” — “Power On” — “DC Output” — “Output Switch” , EBJRFFHARIE

BT #oxsds "Output Switch” — “DC Output” — “Power On" , EEiF{EIET{E,




Apply

Bl 5-3 BN/

%= 5-3
FS | 8 &iE
BFRNEE, MUEHERHERASZE, MUEERIZEERS
Power On
e,
® BTFERBLEEE, EnlEBiHHErRA%E, " DC Output”
DC Output

HeEFIER, ERUTEHEREERILE,

Output Switch

BT EHERELEMNeE, AoERREHRFHE




5.2 @EiflirE

ERRIRE SRR TRmE N ABIRE Y MEIERERT, NRRITE TR N ARRSEIRLEL
FE—MER, ERRFBIARIMKIIEE 192.168.1.2, #1079 502, BRARFEA: 255.255.255.0,
mif File=Communication, EBj& IP it imO1%0E 5-6 Az,

A2 TAEuE/ N AR P Ut SHERIZER (P HIHER, &nfE TR/ ABKFIRIRES
BT REMA, NHHRE P AR SREHEIRERY P hbhs,

b, ERIRRERIMHE AR GUI M EEERAVERFDIE.

Power Supply Work Station/PC

Bl 5-4 BIRRES TR/ ABNEE

Network Switch

L

Power Supply Work Station/PC

Printer Other Device

Bl 5-5 BIRIREEREMAS IR/ ARKE:



BE, EERRENTIENENA PC B RAERNEHEN FEK:

>

>

Q1828 Intel Core 2 Duo BES
AFE: 2GB'ELAE

EERSs: Windows 7 EiE=MRA
10/100/1000 Mbps Mi&FEes
A (BIEFF)

CAT 5 &k

m Hardware Limits Output Setting Sequence
Login

Sequence Mode

Measurements Wave ¢

N 10025

Output Power

VvIv] - -
0.00
Intert
0.00

Vv
0.00 IP Address
Interd 192.168.1.2
0.00

— IP Port
VIV] °
502

0.00
Intert

0.00

Lan Settings

Lan Settings

—

— —

VIV]
0.00

Save Exit

Interf._. ...—....., R s s e
0.00 = 0.00 = 0.00 = 1000 =

Keyboard I

v

Bl 5-6 FEIRENAMSEIUER, in ]

VAR B AT R E IR F KL BRT EIREAT T TR A A PC oy E L2

Loops |1 =1
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5.3

ATRIPREREIET, BEEH TN

FEHPR(E

RESER:

mifr “Hardware Limits” HNEHIRESEIKERE (WE 5-7) .

BRXIRIFSH.

PYfaRE" Apply” NRSE, XYMWAIEE. BiR. DERESEREE 5-8 (T3,

Run|Independently
External Emergency Stop []
Remote Sense[ |
Qutput Switch Auto-control []
DC OCP(Max ~120%)[A] 0.00
DC OVP(Max ~110%)[V] 0.0
DC OPP[kW] 0.00
Upper Limit of Current[A] | 0.00
Regenerative Current Limit[A] 0.00
Limit of Voltage[V] 0.0
Upper Limit of Power[kW]  0.00
Regenerative Power Limit[kW]  0.00

Run|Independently v

External Emergency Stop []

Remote Sense[ ]

Qutput Switch Auto-control []

DC OCP(Max ~120%)[A] 0.00

r

DC OVP(Max ~110%)[V] 0.0
DC OPP[kW] 0.00
Upper Limit of Current[A] | 0.00
Regenerative Current Limit[A] 0.00
Limit of Voltage[V] 0.0
Upper Limit of Power[kW] 0.00

AL ar M LA LA LIS L2 4104

Regenerative Power Limit[kW]  0.00

Apply

Bl 5-7 EHIRERERE
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FS | &% &iE
17 | Run MOE(T/HENET (EH) FHEOET (M)
2 | External Emergency Stop | /NSRE, AiEEEN

HEYMNIEFIRESE, 7T




3 | Remote Sense ImimtME, AiEEEW
Output Switch X BaiEd, AEELEFHES "Output Switch”
4
Auto-control =80 (WNE 5-8)
5 | OCP (Max~120%) ERRIPEE, SMHEBRESIE, SRR
6 | OVP (Max~110%) FEFRIPEE, SRHBREEIE, SRR
7 | OPP [kW] EINRRIFEE, SMHIhEdIE, B IRE
BHER LIRERE, BHEREHHBELESEZT,
8 | Upper Limit of Current
BELLE R ED
9 | Regenerative Current Limit | BARR HIREIRE, BHBREHEHMELBRZT
BHEE FIRERE, BHBEESHHBELESEZT,
10 | Limit of Voltage
BELLE ERPED
11 | Upper Limit of Power IR FIRMERTE, WHINREHRHEIELESEZT
12 | Regenerative Power Limit | BAIIE FIREIRE, WHINERBHEHAELIIFRZ T

[\ T s e,

T=

2/3/4 WiElEB, WiERNSRIEN N ZELEZ T 5o,
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FFAILARIEINAFERAE "Output Setting” FHENIRERHEE. BWHER. BWHIIRRSHRAME

Wit SE

SREIREISER, md "OUTPUT SET” # "Output Setting” HNEHSHIRERE (U

5-8) . iEFEAMHERT( (OUT MODE) FiREmHEBE. WHER. MR REFSH, 5=

Boator s "Apply” — “Power On” — “DC Output” — “Output Switch” , BJRFHARIEE

Tk,

Output Setting

— Output Voltage

000 |

— Output Current

[N A

— Voltage Preset — — C+ Preset —
0.0 S|V 0.00 A
— Voltage Slew Rate — C- Precet S
0.0 ={V/ms 0.00 A
— VUpper_Limit — — Current Slew Rate —
0 Vv 0.00 - A/ms
— Internal R — — CUpper_Limit —
0.00 - ohm 0.0 A
— — — CLower_Limit —
0.0 A

— Output Power

I

—P+ Preset —
0.00 - kW
—P- Preset -
0.00 - kW

— Power Slew Rate —_

0.00 = kW/ms
*PUpper_Limit —_
0.0 kW
—PLower_Liml't —
0.0 kW

Connected il
Fault
Output

CTRL | STATUS

@ OUTPUT SET

{{)sEQ MODE
(C)ANALOG CTRL

OUT MODE | pisp |

(OALLCTRL
@cov (e
Oer Oev
() BATT Test
(C)BATT 5IM

Apply

&l 5-8 HHiIRERE




55 FIER
ESD RFIRFIRATREAALR, SHSIREERRLT MOESUE. EIHE, TR
TERIHEE, MR, SRR . Y. RREAREIARSSY; REL

S EREHSE, Hoh, ESD ERILASEEZFFIRIEFRSA.

¥

Mzt 55 -
iy “SEQ MODE" #] “Sequence Mode” HN\FFIEMGAFE (J0& 5-9) . sEFmEHES
(OUT MODE) Fi&E24#4, TR =i “"Apply” — “Power On” — “"DC Output” — “Output

Switch” , REFHRERFFIEI TIETT,

File Hardware Limits Output Setting Measurements Wave System Status
0) S F Mode Connected
lOutput Voltage Import t Output Power Fault
@ P
o R ; T I
: A CTRL | STATUS
Vi[v] C+[A] P+[kwW] Duration[ms] NO.
000 [2 000 [ 000 [ 1000 £ 1 ™ {)OUTPUT SET
_ Internal R[ohm] C-[A] P-[kW] Switch t[ms] () SEQ MODE
@ 7S - - A Keyboard
000 & 000 & 000 I 1908 N i) (JANALOG CTRL
Viv] C+[A] P+[kW] Duration[ms] NO. ouT MODE | pisp
000 [= 000 = 000 [= 1000 [ 1 O
Internal Riohm] C-[A] P-[kw] Switch t{ms] @ ALLCTRL
000 [2 000 [2 000 2 1000 [ Keyboard Oeov Occ
Oer O
VIv] Duration[ms]
{O) BATT Test
000 [= 000 [= 000 [= 1000 12 1 O
Internal R{ohm] C-[A] P-[kW] Switch t{ms] Q BATT SIM
000 |5 0.00 % 000 5 1000 = Keyboard -
Apply
Viv] C+[A] P+[kW] Duration[ms] NO.
Internal R[ohm] C-[A] P-[kW] Switch t[ms]
000 | 000 [ 000 = 1000 [ Keyboard -
v

& 5-9 FrytEzFRmE

FS | & &it

@® | Save R "Save” , AFAGIAFRENSEMET . csv I8 E TR




[EEREEER (20E 5-10)

Import RE “Import ", FFRIEFENDEURNSESE S

SERSE SCiY B RHRIHRIE B . ERIRAIThER
RFERES N TLRYEmHEE. B, ThE. HWIE. $S58tE. tae

BB

BESH. BN TLNENAFIISRENAIEE

TEERRE | REB/REL (loops) , AMERARIFIRAMEIIREL

Choose or Enter

™

Path of File X

« Save » Sequence v U

P
Organize + New folder + [N 0

B This PC
P 30D Objects
I Desktop
= Documents
& Downloads
D Music
&=/ Pictures

B videos

~

‘aa Windows (C:)

)

o= RECOVERY (E:)

- Software (F:

) v < >

File name: | DC_Sequence.csv v All Files (*.%) v

& 5-10 FHUER/ZAN

BEER

SIRBUT TIPSR, EFENSH, BEERTEEKeyboardZHNSEUHEN,

RiamtApply

BIe] (TEXRARIR) .




5.6 HthEl

SRRt/ MERERFARIURRIZITRS, ESD RFFBIRAIMEIERIEATEH RS, BT EBl/FEEE
ERMRGHIMRENNN, FBithscBy, B/FEREIEE. BittiiE. YInEE. RABTESFSHAR
TESLRRARKIRE.

MistERR:

i "BATT SIM" FNEEMARIUAAE (08 5-11) . RE" Import” , SAFAREIAENL
ik, REIRESEL, TTHEMKX “Apply” — “Power On” — “DC Output” — “Output Switch”

IREFHARIREOABRIAR I B EAR U B A

Battery Simulation Connected il |
Set Voltage n Real Voltage - Real Voltage Point | .g i) J Fault -
6 Output
5 CTRL | STATUS
{)OUTPUT SET
4
= {O)seaQ MODE
[7]
35— HE {®) ANALOG CTRL
G
=5 OUT MODE | pisp
- (AL CTRL
Oev (Occ
e S S S R (e (Opv
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 AT
Discharge Capacity[mAh] O =
(@) BATT SIM
0.000 |_total[A] | O C_max[mAh] 0 U_No-load[V] 0
Ub 0 U total 2ERY
_bat out(V]|0.000 _total[V] | 0 Init Capacity[%1/0.0 |2 #Serial 0 |2
2 C_count[mAh] | 0 SOC[%] 0.00
100': Internal R[ohm] | 1.00 = #Parallel 0 =

C_discharge[mAh] 0

50- Battery Model: Enabled
C_total[mAh] | 0 . LilonBatModel v Import [:Ta ¢

| |

D a 5

Bl 5-11 EEit&sl

FS | & =it




BEFAHRIESSRUATE RIS ERIPSEEY (Battery Model) | &/FEAEED

S¥L8E & (#Serial/#Parallel), EjtipgFE(Internal R), #JEARE(Init Capacity)
SR ERBEEEBEEARNKEBERBIR (I dscharge) . BIEEE
(U bat out) . BBtBAEE (C count) . WEESE (C discharge) . &
SHERER
ABE (Ctotal) . EH (I_total) . SEBJE (U_total) . ¥ItARE
(SOC) . RRBE(E (C_max) R=HHBEE (U No-load)
B RR BRI/ IR
SNz i Import #%¢H, BIRTSA\#Z
SR FERER ML TEERURS, Fikd Enable, Mk Import,
Enable SANBFEEI RS (csv XME) (J0E5-12) , ARIRESE, Tk
SR “Apply” — “Power On” — “DC Output” — “Output Switch” .,
Battery Simulation c
Set Voltage n Real Voltage - Real Voltage Point ‘ -gﬂl
‘I
Choose or Enter Path of File X |
« (x Save Battery Simulati... £ [
E -
Epugm-c- New folder - ™ 0 ‘
= [~ J " Name - ¥ (
| 0 Battery Simulation.csv ;
4 :
.' L
L B
dv o« >y
File name: | Battery Simulation.csv All Files (*.%) v |
e

C_total[mAh] | 2903

Battery Moael:
LilonBatModel v

=gz
0- I

5-12 SAFFEUAREAEHI IS,




5.7 Hijtmizt

ESD RFEREBIREAILABERItATS/mEEeE, BEATUNETEERED. B2, 7/MEM
BES. MISSMSHIRE, B1F: F/MEBEN. 7/MEERNE. F/MBRIERM. F/MBH
FRATE, RIERMHMERARIIEIESEH,

MR -

mtr "BATT Test” HNEOMIKAE (WNE 5-13-1) . RESEGHE, Rx=E "Apply” —

“Power On" — “DC Output” — “Output Switch” , FFEFHITEENA,

File Hardware Limits tt \ Measurements Wave System Status
BATT Test
@ Batt Save Connected il
@ Import Fault
1dc[A] Udc[V] PIkw] Capacity[Ah] Output
®
0.00 | 000 | 0.00 | 0.000 ] cre | status
. A OUTPUT SET
Mode Discharge v Time[s] 20 5 Vivioo £ NO.| 1 O
. . eyboar
@ Current[A] 0.0 2| Power[kW] 0.0 < OSEQ _
e ANALOG CTRL
Cut-off Condition Parameter Discharge Voltage(V) <= || 0.0 2 RPT[s] 0.0 @
OUTMODE | pisp ‘
Mode Rest v Time[s] 20 2 Vivlj0.0 £
NO. 2 Keyboard OALL CTRL
Current[A] 0.0 |2 PowerkW] 0.0 2 O O
cv cC
Cut-off Condition Parameter Current(A) == v10.0 [ RPT[s] 0.0 O cp Opv
Mode | Rest v|  Timelsl20 wioo B - (@) BATT Test
. Keyboar
Current[A] 0.0 2 Power[kW] 00 | OBMT S
Cut-off Condition Parameter Current(A) <= v 0.0 2| RPT[s] 0.0 O
Mode Rest v Time[s] 20 £ ViVijo.o £
NO. 4 Keyboard
Current[A] 0.0 2| Power[kW] 0.0 +
Cut-off Condition Parameter |nvalid v 0.0 2| RPT[s] 0.0 O
v
® Loops |1 21
@ Wave

B 5-13-1 EEitiz

FS | &R =it

@ | Save M "Save” , APAEEBIKETERPIRENSHFIIETE




79.csv i8I, ETRFRSIERYER

Import =& "Import” |, AFRIEHEADENHIRENFFISEUT
BHER SCRY 7R IR R A HH EB /B /SR

Mode R, SiEzEEl. sl REHE

Time 7o/ IR /IR BAR TR IR RS B)E

v 7o/ IEBREE(E

Current F/MEBEERE

Power F=/MEBThER(E

Parameter BIEFRE RS
RPT FIRUIRATE)

TREIIREY IRERINVREL (loops) , AMIERIRIRIRAIEIRE

Wave mir "Wave” Bap@tHmliNERRE, NE 5-13-2 frx

P WAVE BATT — X ‘

current/A] [N Voltagev] RN Powertkw] M Capacityian [ ‘ B I

300 1000 10000 100

250 8000 80

200
6000 60

150
4000 40

2000 20

w
=]

(ol

T = 2 7
¥ o a 8
i 0§ 0 2.0 &
5 % ‘% z
-50 2000  -20
-100

4000  -40
-150

6000  -60
-200
o 8000  -80
300 -1000" I I I I | I I : | 10000  -100

0 0.5 1 15 2 25 3 35 4 45
Timel[s]

&l 5-13-2 Bt E R R E




IMPORTANT INFORMATION
0 ERTEIV T, FRIERSHNS, PR:

SR tHAPPLY—stop— &2 #—Apply—start

-
Mode Time[s] 6000.0/5 Voltage[V] 0.0 =
Charge v g NO. 1 —
Current[A] 100.0 2| Power[kW] 0.0 2
Cut-off Condition Parameter Charge Voltage(V) >= v |/400.0 |2 RPT[s] 0.0 |
Mode Ch Time[s] 6000.0/2/| Voltage[V] 400.0 =
arge b NO. 2 Keyboard
Current[A] 100.0 = Power[kW] 0.0 =
Cut-off Condition Parameter Current(A) <= v|20 [&| RPT[s] 0.0 (%]
Mode Rest Time[s] 6000.0%/ Voltage[V] 0.0 2
= hd NO. 3 Keyboard
CurrentfA] 0.0 2| Power[kW] 0.0 &
Cut-off Condition Parameter |nvalid v |00 [2| RPT[s] 0.0 %

Mode Discharge |~ Time[s] 6000.0/2 Voltage[V] 0.0
Current[A] 50.0 = Power[kW] 0.0

NO. 4 Keyboard

DRI

Cut-off Condition Parameter Discharge Voltage(V) <= |~ | 300.0 RPT[s] 0.0 M

Mode Rest Time[s] 6000.0/5| Voltage[V] 0.0 NG 5

Current[A] 0.0 = Power[kW] 0.0

DN

Cut-off Condition Parameter |nvalid v (0.0 RPT[s] 0.0

& 5-13-3 EEjthihida<p)
T 1: HBitbfEint 100A 78H8, ZFE>400V 5i7EFERIIEIR] 6000S BFHNFS 2
T4 2: EBihiEE 400V 756, HER<2A g7eEATEZE] 6000S BHFHNFS 3
T8 3: FEFE5eRk, FFE 6000S HNFY 4
T 4: EEibiEin S0A R, ZEEE<300V s7erEATEIZE 6000S Bt#H NFFI 5

T 5: HEB5ER, & 6000S {F1EEthFEAREEsILe



5.8 PV =il
ESD RFEIRIRAISCHL PV BEFIRIGE. 1ZRE BT RUAIHRERE RS REESE &G T

B9 1-V #h&, FHREHE EN 50530:2010 jlid MPPT 454,

5.8.1 |-V Hi&RE
BN BRSO |-V ik, SRLEE 1024 NMUER. FTLUBEIIESERSIKF
B, KRRFMELREELFM T (RERIIEREEAS) ReE. RE |-V HERGES

FIR, B0 PV, PV2 (%0 5-14) .

File Hardware Limits PV Measurements Wave System Status
PV Test | Dynamic MPPT Test | Static MPPT Test PV Simulator
ULUdcV] U2 UdcV] Pmax[kW]  Im[A] UmV] Exit PV M°d°l sk
Input ‘
0.0 0.0 0 0 0
Fault
Voltage[V] Current[A] Power[kW] FF FFI FFV
[omme] 9
0.0 0.00 0.00 0 0 0
78 -28 PV1 Mode | PV2 Mode
70 -25
Parameters
-20
1/U Characteristic | ¢Sj v
15 Templ[degree] 25 =

Current[A]
s
S

Mkamog

G[W/m2] 1000 =

-10
Uoc[V] 500 =
-5 Isc[A] 69.444 |2
Ump[V] 400 3

U | | | | I 1 | | | I -0
-1 50 100 150 200 250 300 350 400 450 500527 <
Pmax[kW] 25 =

Voltage[V]

o Wl e Bl Nl [ o

Current JANd Pow

‘ Apply |

& 5-14 |-V &R E

FS | &R &t

® |PVEREE | /& PV EANAEIFRE, PV AR, #oRk=d “Power On”




—  "DC Output” [FohEEIE,

EFARERAERRERE. /U fit. BRE. FiREE.

SIRFEIT. IBERE. EERRESH

® |SHEMETR | EHBEMTEMREAPmM, Um, Im, HREF (FF) F28

@ | EEER |-V TR
PV1igE
Wizt 88

IRE /U 5t (BFE/BIEA) (B (Temperature) | $8IRE (GIW/m2]) . FFEEEBE (Uoc) .
FERERAT (Isc) . IBERE (Ump) | &ARINR (Pmax) F24, Rk=dE "IHHE (Calculate) ”
—  “NF3 (Apply) " %40, SAEIKRSADE "Power On” — “DCOutput” ExmEEiE, 4
HItE, Pm, Um, Im, FF SH{EINERTRELS, HEREERXER I=f(U). P=f(U)H

.
2.

PV2igE
pline 2R
RENABHHGEE (Temp of Module) . #EHBE (Irradiance) . FFEEEBE (Uoc) . F2EEER
T (Isc) 24, T "Apply” #&HE, KEBITE Pm, Um, Im, EXRET (FF) 54

ERrTRELS, AEREERXERI=f(U), P=f(U)f.

o BEER

UoclATFUmMp, IsclhATFImp, BURHSIRRERRE.




5.8.2 #IZ MPPT izt

7 MPPT U &4E 10%-50%PDCn iz, 30%-100%PDCn UliftFA0 SLOW FFALha 3 4Nl

WA, SRATERSIRER(MPPT) R AR AR = (RHE) T, ESD RIIBAETASEEY
BRNIBAES, AR EIE S MRS, SNERSHAEERSA (Excel csv

Xt .

T RERE (Tamp) |, /U5 (REE/EEA) . Um, Pmax, EBRIERESSH (B

5-15@0®) , MG TIERS AL EERRE (B 5-15@) , #oR s "VIaEE" (MPPT

Init) = "MPPT UifizH" (MPPT Test) (B5-15®) , HIHEEFNHEHBRUKISRRFH

SCRTE# (B 5-150) , ERERKAEMEME (B 5-150) . FHAMPPTIIRE, Bl

RIUKHEERRISIENE, FEMMIRRE, SHT—TEEa I EHMSRATIZR SRR

ZnMppt. WidsepkEEF LGRS MPPT UK SEUIKERIRE.

Bri V1.0 ESD = X
File Hardware Limits Sequence Output Setting PV Mode Battery Test Battery Simulator Measurements Wave System Status

PV Test Dynamic MPPT Test | Static MPPT Test | Debug PV Simulator
550- Test Power[kW] 0.00 ®
- A P Real Power[kW] | 110.3 .
@ ‘ i
@ ? 400 nMppt(%] | Inf
S 3
ES Tamp[*C] 25
£ 2
Q

1/U Characteristic cSi

@
Um([V] 640

v 4

1 1 1 1 1 'l
1000 1500 2000 2500 3000 3500 PmagiWl{ 100

8 Timels] \ I
L/ .
: MPPT it MPPT Test
10%-50% PDCn Test | 30%-100% PDCn Test | SLOW Ramps [import] = °

I G max[W/m2] 500 G min[W/m2] 100 = }_ @\

Slope[W/m2/s]| #Number | Ramp UP[S] | Dwell T[S] | Ramp DNIS] | Dwell T[S] | Waiting T[S] | Duration[S]| nMppt[%]

"0.5 2 800 10 800 10 300 3540 | @
1 2 400 10 400 10 300 1940

2 [3 200 [10 | 200 [10 | 300 |1560

3 [a 133 [10 [133 [10 ['300 [ 1442

5 I3 [0 [10 ['s0 [10 ['300 [1380

7 E [57 [10 [57 [10 [ 300 [1372 @
10 [10 |40 [70 |'a0 [70 | 300 [ 1300

14 [70 [29 [10 |29 [10 ['300 | 1080

20 [10 [20 [10 |20 [10 | 300 | 900

30 [10 [13 [10 [13 [10 | 300 | 760

50 [10 8 [10 |'s [70 ['300 | 660

& 5-15 #& MPPT L



FS | & &iE
BB "NARKENRFLTERE B 1 B0 _FANEER(N
$8)2011-4-10V1" IREAEIE, BREEENESIERTIIZRIUFE
@ |mESHE MRS (STC) FSEHY, BD 100%5 25°CET 1000W/m? uiERES:
HEXIRL, ATLURIRFRIFAIRITEAN |-V BiZk, SNSBRBTEEILL
ERIZEL,
@ | Bits#izE Bt SIS ER D
® |BRIRERERE | ANER STCIRENENSEAERE, AlllerEkiRiatE
BEHEANEFIHRET. HP, 4eFXREPHER "THEFME (Ready
@ | EERS
Test) " , BBFRTRNEFIZUNT
Miadkizi BEE WIAERER”  (MPPT Init) |, iRBSE4EW
® | #1& MPPT il | RaRHIHEEDFR]FLE]EGE] . mEFFRIFF e MPPT Uid, <
8| HIUELL] FELIE MPPT U, sk (BUEITRIE.
® |EHSHEFR SR RRUIHIIR, BELThE, 3175 MPPT 8RES 4
@ | BEERX SChY B iERR E RE AT A AL,
FAF BT LATERIS IRIE LR e K S MaSHIR SR, IRETHR/E
e Rz "Save” BIRJSLIISRSEHIGET
Import R "Import” AISLMEFRRSSERINNEL
Reset R "Reset” , REEMISHEISEIANME




BEER
o WiA5ErkE, RESBaMEN, AR \DC(Clientiz)\SavehBEMIKXICR. WK

REEIE, BIARSEETFOFFICE 2007,

| BEER
RiE (STC) 13:
o 10%-50% PDCn i, #CHaEERE 100 W/m2, £KJ9 500 W/ m?;
30%-100% PDCn jliz, #E4a%ErREY 300 W/ m2, &XJ9 1000 W/ m?;
SLOW FRALMR, #4eiERREY9 2 W/ m2, &KX/ 100 W/ m?;

LR PINRERSRAERE, S KEEnERE.

5.8.3 #7% MPPT iz
25 MPPT 3249 AL BRIRETSE “EN 50530-2010 SLfRTEsSRBRAEN" #1T, ESD-PV

IRTEMEFSEE T, BARAERERN. BOWRKIE, SREAELTIRRRAIREM.

M8

RERE (Tamp) , I/U % (RFE/ERSR) | 1BRE (Irradiance) . Pmax F541 (B 5-16
@) . mEIAKIEStatic MPPT Init)  (B15-16Q) , BREmdess MPPT MR (Static
MPPT Test) (B 5-16@) , KirEEItEHBRUNIEFHLISE (B 5-160) . B—
ITURKRTSERF 5 D8, WK 10 280, WiK=RE, REEHEN. FIENIRTHEESIRIRER
M. CEC fRED BT EHESRATIRMRIRIESENMppt.  mth "SI JLUEESEEN

N EPRIEIRR SR,



I-V Curve Setting | Dynamic MPPT Test

Static MPPT Test PV Mode

RT-P[kW] 0 Pmax(kW] o Temp of Module[*C]
©) 25 s
'Uoc[V] Isc[A] Um([V] Im[A) Waiting time[S] iDuration[S] nMppt[%)] Irradiance[W/m2)
MPP_0.05 | 800.00 |0.00 640.00 0.00 300 | 600 1000 (%
MPP_0.1 800.00 |0.00 64000 | 0.00 300 | 600 | ®
MPPO2 |80000 (000  [64000 (000|300 50 |
MPP_0.25 | 800.00 |0.00 640.00 0.00 300 | 600 ; 0 =
MPP 0.3 | 800.00 |0.00 640.00 0.00 300 600 /v characteristics
MPP0.5 | 800.00 |0.00 640.00 0.00 300 600 i =
MPP 0.75 | 800.00 |0.00 640.00 0.00 300 | 600
MPP_1 800.00 | 0.00 64000 | 0.00 300 600 jj Stendard
CEC v
_see |
European CEC
Import‘
® Static MPPT Init
nMppt[%] nMppt[%]
; ; — 1
&
B 5-16 7 MPPT ki
& 5-10
Fs | & &it
1 RBHIEASIERIE “EN 50530-2010 SefRNErseseRaey” 18
BREUE, Righiik 0.05 &, 0145, 0.24Z,. 0.25Z%, 0315,
@ |RESH

0.5 1. 0.75 . 1 {EAEI AR S BATR ARG St

R (Bl 5-160)

@ |BitsHeE

F SR E D

izt

BEE, WiASEN

@ | 8975 MPPT lliti%sA

RERHIHEEFFR]| L EGE] |, _/REFFRIFFREFSSEN

i, REMHFL] FEIEESEENN, [REEEINEE.




M “Save / Import / Delete / ADD / Reset” &%, ®J935ISE
HfthiztH
IE#S MPPT 5 URIR T/ SN /MER/ BN/ EE.

BEER

WiA5ErkE, RESBaMEN, AFEE. \DC(Clientiz)\SavehBEMIKICR. WK

RFEER, BHAREBEEFOFFICE 2007,

BEER
FHREESMPPTIUAE, BRI HE R RIFNNE, ST TEBEITER
BSERATIRRIRERENMppt. WidZeiEE B EREHMPPTIH SR E]

EEER

FgPiEsUoc, BUm UocBMENEY, HESEUIRIEUoCHE; EUm, HESH

RIBUMITEL,




59 MERE

ESD &% GUI #4 e LASERT ISR EZATEIN /IR, mE “Measurements” HNNESHE

FAE (W0 5-17) . R AR A E U EISERTRIm N FRIR/ FR /TR,

TimtMEFEE. IRFERNEESSH.

T LHFEIAY/ R/ ThER,

Bri V1.0 ESD

File Hardware Limits Sequence Output Setting PV Mode Battery Test Battery Simulator Measurements

BriPower ESD 50-400-125-R

= X
Wave System Status

Connected Ll

Fault
Output
| Measurements
H— 1A1[A] 1A2[A] 1A3[A] Uab[V] Ubc[V] Udc[V] PlkW] Qlkvar]
- Input 1.2 10.2 20.2 30.2 40.2 50.2 6.02 7.02

DC

U1IGBTI['C] U1IGBT2[C] U2 IGBTI[C] U2 IGBT2[C]
(@) =T Temperature 2202 2302 2402 250.2

Output | 12.02 65.10 14.02 90.10 1902 2002 2102

Idc[A] Udc[V] PlkwW] External_U[V] | _Leakage[mA]SoC[mAh] Capacity[mAh]

& 5-17 WEFRHE

%= 5-11

FS | & &t

/7]

@ |HWASH ERTERBAERER. MARE. BAGH/ENERESEH

Z

}

@ |WhLsE
BEESSH

SCRTEREHER. BE IR, mintM=EE. KRR, @RISR

® | IGBTRE(H | LTS IGBT IREE

I

BEER

W EFRETRERAEFREFRMEL.




5.10 BRRE
5.10.1 SCRYERAZNES
ESD &3 GUI S AILIR SIS SOt R ARRTY, FHETANSR/ e+, ETA

FIESEEBH TS oM (408 5-19)

BMELR:
R “Wave” HENBZHRE (W& 5-18) . EAZNGEL, BAALIBRIRERERTES Idc 8
Udc R9%UE (B 5-18Q) , MHIKFZHTIE, st AP ERLIRE R EIERNE D2

8. XEEBEEESE (B 5-18®) .

@

I

@
I

— @)
— @
— &)
— @

Bri V1.0|ESD - x
File Hafdware Limits] Sequence (Jutput Setting PV Mode | Battery T¢st Battery Simulatqr Measurements| Wave System Status

Cursorl |CH1 v Cursor2 |CH1 v
Zoom in Restore Historical Data Pause I Save D [:]

= [/]1de(Output) 110 B8 2l @ -1100
D= 100-] -1000
[“]Udc(Output)
-800
-600
40- -400
T -200 &
Window Time[ms| 5 -
W [ms] 3 S
200 --200
g Interval[ms)] -40- —-400
o/ 0
Start Time --600
12:14:56 --800
ve Time[s
Save Time[s] -100-] --1000
s -110- --1100
U 1 1 1 1 1 1 1 I 1 I
0 20 40 60 80 100 120 140 160 180 200
Tirrrefirrs)

&l 5-18 iKZRE



#*=5-12

FS | &R &it

@® | Zoom In IR, BRI R TN

® | Restore WEEM, BHEHSEKERSRIREEIALLEIN S
Historical

® VEEUG SRR AR, SR /e AN 5-19 A SRRz N & 1
Data

BiEEl, BhltEtE, RVBELEHRHEBERGRRIR

@ | Pause
YR
® | Save RFQEI, JRELETVE, RENSE NSRS RRE
Cursor1 YR 1, R ERRRIRERNZ, BEEtr 2 WEREER
© Cursor2 Yehw 2, K ERRRIRERNZ, BESHR 1 WEREER

aILABME ERTIESH Idc 8 Udc R9EUE (B 5-18@) . XWHEIK
@ | iR

RIS
SHiRE AR AR RO R, REREIERESL,

5.10.2 HEiEAZ N
/s “Historical Data” HANFREAZNSRE (0E 5-19) , HRKFARRS RIS

FEMWEO S, EFhEINE R8T "Read Wave” SRR ITNS (BIEEER 5.10.1) .



Bri Historical Data X

File
File . ) fo Cursorl CH1 |v Cursor2 CH1 |v
oom in estore
P e Read Wave |i| 518 E]
oC source20200518

DC Source2020-03
DC Source2020-03

File Content ~
DC Source20:
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24

Amplitude

1 1 1 1 i 1 1 1 1 1 1 i i 1 1 1 ) 1 1 |
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Time[ms]

5-19 PR RE

BEAEREAMNIEAEE, TREREIRINATEHERE/BRE. RERSEAREFENET,

,

TIERIRFZ X E#BERCR (B 5-19-1) ;| mbiER/ M ARAREFENER, SRRz A
&R/ EHCK (B 5-19-2 F1E 5-19-3) ; RERVEREH, RVERXRNKFZER (B 5-19-4) ;
RSB/ 8 MZBF AR, IR/ 4a/)s (Bl 5-19-5 #0E] 5-19-6) ; mEHEsh

ARSI TEER®E) (B 5-19-7) ; mit+=ri%iH, FrAlieesE (B 5-19-8) .



5.11 RFGIKEHRE
ESD &%l GUI T LIIHR B MRS P RAZIBoIPRSH TG, A “System Status”
BHAZFGRSERRE, AFRATLSFRARS (& 5-20) FERIAR FBEEEE (20E 5-21)

TN, SRS ARERRTALUEIE, SIEETT AT BRFRRAELSE, ARESTEE,

B AT "Reset” IHRFZHITFENL

Bri V1.0 ESD - X

File Hardware Limits Sequence Output Setting PV Mode Battery Test Battery Simulator Measurements Wave System Status

Sub System Status and Errors | Main Circuit Errors

Fans-in-cabinet ON/OFF

Pre-charge Switch ON/OFF

Main Input Contactor ON/OFF

Output Contactor ON/OFF
J

Not Used

Not Used

Not Used
J

Control Timeout

AD Error

IGBT Error

o]
<
o
3
c
5
m
m
3
o
Q

(o)

'ommunication Error

o

arallel Unit Error

°

arallel Communication Error

-
E]

an Error

°

re-Charge Switch Error

in Input Contactor Error

eze

[o]
S
©
s
o
)
3
2
8
2
]
m
m
3
0
2

Emergency Stop

External Emergency Stop

IGBT Overtemperature

IGBT1 Error(Module1)

IGBT2 Error(Module1)

IGBT3 Error(Module1)

IGBT4 Error(Module1)

IGBTS Error(Module1)

IGBT1 Error(Module2)

IGBT2 Error(Module2)

IGBT3 Error(Module2)

IGBT4 Error(Module2)

IGBTS Error(Module2)

Over Temperaturel

Over Temperature2

Over Temperature3

Over Temperatured

Over Temperature5

Over Temperature6

Not Used

2
Not Used

Transformer Overtemperature

Reactor Overtemperature
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Bri V1.0 ESD = X

File Hardware Limits Sequence Output Setting PV Mode Battery Test Battery Simulator Measurements Wave System Status
Sub System Status and Errors | Main Circuit Errors |

Instantaneous Overcurrent of DC(Output) RMS Value Overcurrent of DC(Output) Overcurrent Warning of DC(Output)
Instantaneous Overvoltage of DC(Output) Power Overrun of DC(Output) Power Overrun Warning of DC(Output)
Instantaneous Overcurrent of BUCK1 RMS Value Overcurrent of BUCK1 Overcurrent Warning of BUCK1

Instantaneous Overcurrent of BUCK2 RMS Value Overcurrent of BUCK2 Overcurrent Warning of BUCK2

nstantaneous Overcurrent of BUCK3 RMS Value Overcurrent of BUCK3 Overcurrent Warning of BUCK3

nstantaneous Overcurrent of BUCK4 RMS Value Overcurrent of BUCK4 Overcurrent Warning of BUCK4

nstantaneous Overcurrent of L1(Module1) RMS Value Overcurrent of L1(Module1) Overcurrent Warning of L1(Module1)

nstantaneous Overcurrent of L2(Module1) RMS Value Overcurrent of L2(Module1) Overcurrent Warning of L2(Module1)

nstantaneous Overcurrent of L3(Module1) RMS Value Overcurrent of L3(Module1) Overcurrent Warning of L3(Module1)

5
@

tantaneous Overcurrent of L1(Module2) RMS Value Overcurrent of L1(Module2) Overcurrent Warning of L1(Module1)

Instantaneous Overcurrent of L2(Module2) RMS Value Overcurrent of L2(Module2) Overcurrent Warning of L2(Module1)
9

Instantaneous Overcurrent of L3(Module2 RMS Value Overcurrent of L3(Module2) Overcurrent Warning of L3(Module1)
9

Leakage Current Protection Large Bus Voltage Deviation(Module1) DC Bus Overvoltage(Module1)

9 9

Timeout of Pre_charge Error Large Bus Voltage Deviation(Module2) DC Bus Overvoltage(Module2)
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5.12 EERIKA
RN SERKASS, TSRNSSEHTIEE, FEEFHNZER, BaENgES

HUIRBHIEEURERAL., BASERKFALNEWR,, REMEIEFREIERER.

Bri Login

User Login Window

User Administrator e e

Password Cancel
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6.1

TEREISIE

6.1 1 BIFSERIZE

8 A
8 B o o
1# AC o (,:] DUT Resistor Load
PE
Power Analyzer Oscilloscope
5-1 W RFEERSE
No. | i&#&/Instruments BiS/Model
1 IhERSHT{X/Power analyzer ZIMMER LMG670
2 TaRes/Oscilloscope Tektronix DPO2002B/ DS4000E
3 | E[E¥RL/Voltage Probe RIGOL RP1050D
4 | BBimiRsk/Current Probe CAT II 600V/1000A
5 IR0/ Noise Detector SOUND LEVEL METER
6 | BESH(Y/Temperature Scanner FLUKE MT4 MAX

T=

NEMERAEMRE, FTARIEIREE NSRBI TR

NRREARFEE, FENT 255°CZE.,

INEARXSREET 90%.

RGP R MR,
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BHRITAIRE. REEEIIIREE,
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Iy FERRE, A
o INEREE

6 ESD SR REcER, FRHBERET ~RAERTEERN SEEERE, iICRMWRIE

RYTEREIRAISGIER IR Y HINRNERE., FRErmHEBEETER LR, TRAFENE (&
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HEER TSRS
|Po — Py |
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o Bk
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HEGREREE TIKIE:
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Y =
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OV FfaH SR

Un
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o B LEFE
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8.1.2 S SH/REERIS

iEE =1y}

BE vV, R

BB A &
BN KW, F&
TSR KVA, Fk%&
AiE] mS, =




8.1.3 SN
ESD RINRFHIGSED NUATHE, BN T HSIER:
<*>HESZ<?>, W*IDN?EE Remote?

WOFERT <#YE> 40 POWER 1 & SET: VOLT 100.0



8.2 wmeL

Commands Return Value Description
*IDN Return: ESD  Firmware | Return the information of
Version 2.0 equipment

Remote? Remote, 1/0 Inquire the status of
Remote/Local. It will return 1 if
working in Remote mode, else
return 0.

FAULT? FAULT, 1/0 Check if there is a fault. It will
return 1 if fault occurred, else
return 0.

*RST None Fault Rest

POWER ON/OFF None Turn ON/OFF the switch of grid
side.

OUTPUT ON/OFF None Enable/Disable the output of
power supply

SWITCH ON/OFF None Close/Open the switch of output

POWER:STAT? POWER:STAT, 1/0 Return status of switch of grid
side
1:ON
0:OFF

OUTPUT:STAT? OUTPUT:STAT, 1/0 Return status of output of power

supply
1:ON
0:0OFF

SWITCH:STAT?

SWITCH:STAT, 1/0

Return status of switch of output
1: OPEN

0: CLOSE

OVP <NRf> None Set the value of Over Voltage
Protection

OCP <NRf> None Set the value of Over Current
Protection

OPP <NRf> None Set the value of Over Power
Protection

OVP? OVP <, NRf> Inquire the value of Over Voltage

Protection




OCP?

OCP <, NRf>

Inquire the value of Over Current
Protection

OPP?

OPP <, NRf>

Inquire the value of Over Power
Protection

LIMIT:VOLT <NRf>

None

Set the value of upper limitation
for voltage

LIMIT:CURP<NRf>

None

Set the value of upper limitation
for current

LIMIT:CURN <NRf>

None

Set the value of lower limitation
for current

LIMIT:POWP <NRf>

None

Set the value of upper limitation
for power

LIMIT:POWN <NRf>

None

Set the value of lower limitation
for power

LIMIT:VOLT?

LIMIT:VOLT <, NRf>

Inquire the value of upper

limitation for voltage

LIMIT:CURP?

LIMIT:CURP <, NRf>

Inquire the value of upper

limitation for current

LIMIT:CURN?

LIMIT:CURN <, NRf>

Inquire the value of lower

limitation for current

LIMIT:POWP?

LIMIT:POWP <, NRf>

Inquire the value of upper

limitation for power

LIMIT:POWN?

LIMIT:POWN <, NRf>

Inquire the value of lower

limitation for power

LIMIT
<NRf1><,NRf2> <,NRf3> <,NRf4> <,NRf5>

None

Set the values of following
parameters for one time:

upper limitation for current;
lower limitation for current;
upper limitation for voltage;
upper limitation for power;

lower limitation for power

LIMIT?

LIMIT
<, NRf1> <,NRf2> <,NRf3>
<,NRf4> <,NRf5>

Inquire the value of :

upper limitation for current
lower limitation for current
upper limitation for voltage
upper limitation for power

lower limitation for power

MODE
CV&CC&CPACR/CV/CC/CP/BATSIM/BAT/PV

None

Set the mode of output to
CV&CC&CP or CV or CC or CP or




CRor PV

MODE? MODE 6/5/4/3/2/1/0 Return mode of output
0:CV&CC&CP
1.CV
2:CC
3:.CP
4: BATSIM
5: BAT
6:PV
SET:VOLT <NRf> None Set the value of voltage
SET:CURP<NRf> None Set the value of upper bound for
current
SET:CURN<NRf> None Set the value of lower bound for
current
SET:POWP <NRf> None Set the value of upper bound for
power
SET:POWN <NRf> None Set the value of lower bound for
power
SET:RES <NRf> None Set the wvalue of internal
resistance while the
corresponding function is
selected.
SET:VOLTSR <NRf> None Set the value of voltage slew rate
SET:CURSR <NRf> None Set the value of current slew rate
SET:POWSR <NRf> None Set the value of power slew rate

SET:VOLT? SET: VOLT <,NRf> Inquire the value of voltage

SET:CURP? SET: CURP <,NRf> Inquire the value of upper bound
for current

SET:CURN? SET: CURN <,NRf> Inquire the value of lower bound
for current

SET:POWP? SET: POWP <,NRf> Inquire the value of upper bound
for power

SET:POWN? SET: POWN <,NRf> Inquire the value of lower bound
for power

SET:RES? SET:RES <,NRf> Inquire the value of internal

resistance while the




corresponding function is

selected.

SET:VOLTSR?

SET:VOLTSR <,NRf>

Inquire the value of voltage slew
rate

SET:CURSR?

SET:CURSR <,NRf>

Inquire the value of current slew
rate

SET:POWSR?

SET:POWSR<,NRf>

Inquire the value of power slew
rate

SET
<NRf1> < ,NRf2> <,NRf3> <,NRf4> <,NRf5> <,
NRf6> <,NRf7 > <,NRf8> <,NRf9>

None

Set the values of following
parameters for one time:

Voltage;

upper bound for current;

lower bound for current;

upper bound for power;

lower bound for power;

internal resistance

voltage slew rate;

current slew rate;

power slew rate

SET?

SET
<,NRf1><,NRf2> <,NRf3>
<,NRf4> <,NRf5> <,NRf6 >

Inquire the values of following
parameters for one time:
Voltage;

upper bound for current;
lower bound for current;
upper bound for power;
lower bound for power;
internal resistance;
voltage slew rate;
current slew rate;

power slew rate

SET APPLY

None

Validate the parameters that have
been set.

SEQ CLEAR

None

Clear the sequence’s parameters
in sequence mode and the
current step return to 1

SEQ INC

None

Go to next step of sequence in
sequence mode

SEQ:VOLT< NRf >

None

Set output voltage inactivated
step in sequence mode

SEQ:CURP<NRf >

None

Set upper bound of current in
activated step in sequence mode




SEQ:CURN <NRf > None Set lower bound of current in
activated step in sequence mode

SEQ:POWP < NRf > None Set upper bound of power in
activated step in sequence mode

SEQ:POWN <NRf > None Set lower bound of power in
activated step in sequence mode

SEQ:RES < NRf> None Set internal resistance in
activated step in sequence mode

SEQ:SWT<NRf > None Set switch time

SEQ:DUT< NRf > None Set duration

SEQ<NRf1><,NRf2> <,NRf3> <,NRf4> <,NRf5
><,NRf6> <,NRf7> <,NRf8>

Set the values of following
parameters for one time:
duration;

switch time;

output voltage;

upper bound for current;
lower bound for current;
upper bound for power;
lower bound for power;
internal resistance;

SEQ:LAB< NRf >

Set the sequence step number

SEQ:LAB?

SEQ:LAB<, NRf >

Inquire the sequence number of
current step

SEQ:VOLT?

SEQ:VOLT<, NRf >

Inquire output voltage have been
set inactivated step in sequence
mode

SEQ:CURP?

SEQ:CURP<, NRf >

Inquire upper bound of current in
activated step in sequence mode

SEQ:CURN?

SEQ:CURN<, NRf >

Inquire lower bound of current in
activated step in sequence mode

SEQ:POWP?

SEQ:POWP<, NRf >

Inquire upper bound of power in
activated step in sequence mode

SEQ:POWN?

SEQ:POWN <,NRf >

Inquire lower bound of power in
activated step in sequence mode

SEQ:RES ?

SEQ:RES <, NRf >

Inquire internal resistance in
activated step in sequence mode




SEQ:SWT?

SEQ:SWT<, NRf >

Inquire switch time

SEQ:DUT?

SEQ:DUT<, NRf >

Inquire duration

SEQ?

SEQ<,NRf1> <,NRf2> <,NRf
3> <,NRf4> <,NRf5> <,NRf6
><,NRf7><,NRf8>

Inquire the values of following
parameters for one time:
Duration;

switch time;

output voltage;

upper bound for current;

lower bound for current;

upper bound for power;

lower bound for power;

internal resistance;

MSEQ?

MSEQ<,NRf1> <,NRf2><,N
Rf3><,NRf4> <,NRf5> <,N
Rf6> <,NRf7><,NRf8> <,N
Rf9><,NRf10> <,NRf11> <,

Inquire all the parameters in
Sequence one time. In turn, the
following is:

first:

output voltage ;

upper bound for current;
lower bound for current;
upper bound for power;
lower bound for power;
internal resistance;
switch time;

duration

Second:

output voltage ;

upper bound for current;
lower bound for current;
upper bound for power;
lower bound for power;
internal resistance;
switch time;

duration

SEQ APPLY

None

Validate the parameters that have
been set in sequence mode.

VOLT?

VOLT<,NRf>

Measure the voltage of output




CUR? CUR<,NRf> Measure the current of output

POW? POW<,NRf> Measure the power of output

MEAS? MEAS <,NRf1><,NRf2><,N | Inquire all measured parameters
Rf3>... of power supply.

FCODE? FCODE<,NRf1><,NRf2> <, | Inquire fault code if happened.

NRf3> <,NRf4> <,NRf5> <,
NRf6>




8.3 =l

9 Query information
*IDN

Return: ESD Firmware Version 2.0
Remote?

Remote,1

:*IDN;:Remote?;:FAULT?;:MEAS?;:VOLT?;:CUR?;:POW?

10 Set the protection value
OVP, 455
ovP?
OVP, 455.00
OCP, 225
ocCp?
OCP, 225.00

:OVP 1;:0CP 2;:0PP 3

LIMIT:VOLT 450
LIMIT:VOLT?
LIMIT:VOLT 450.00
LIMIT:CURP 220
LIMIT:CURN -220
LIMIT:POWP 100
LIMIT:POWN -100
LIMIT?
LIMIT ,450.00,220.00,-220.00,100.00,-100.00

:LIMIT:VOLT 4;:.LIMIT:CURP 5;:LIMIT:CURN 6;:LIMIT:POWP 7;.LIMIT:POWN 8

11 Check for faults

FAULT?

FAULT,0 //No faults
FAULT?

FAULT,1 //Got a fault
*RST //reset the unit

12 Power up in output setting mode

SET:VOLT, 100



SET:CURP, 50
SET:CURN, -50
SET:POWP, 10
SET:POWN, -10
SET?
SET,100.00,50.00,-50.00,10.00,-10.00,0.00
SET APPLY
POWER ON
POWER:STAT?
POWER:STAT,1
OUTPUT ON
OUTPUT:STAT?
OUTPUT:STAT ,1
VOLT?
VOLT ,*.*
CUR?
CUR, *.*
POW?
POW, *.*

13 Power up in sequence mode
SEQ:LAB?
SEQ:LAB,1
SEQ:VOLT,200
SEQ:CURP,100
SEQ:CURN, -100
SEQ:POW,10
SEQ:PWN, -10
SEQ:SWT,13
SEQ:DUT,1000
SEQ?
SEQ,1.00,1000.00,13.00,200.00,100.00,-100.00,10.00,-10.00,0.00
SEQ:INC
SEQ:LAB?
SEQ:LAB ,2
SEQ:VOLT, 400
SEQ:CURP, 200
SEQ:CURN, -200
SEQ:POW, 50
SEQ:PWN, -50
SEQ:SWT, 5
SEQ:DUT, 2000
SEQ?
SEQ,,2.00,2000.00,5.00,400.00,400.00,-400.00,50.00,-50.00,0.00



SEQ:REPEAT,10
SEQ:APPLY
POWER,ON
POWER:STAT?
POWER:STAT ,1
OUTPUT,ON
OUTPUT:STAT
OUTPUT:STAT,1
VOLT?
VOLT ,*.*
CUR?
CUR *.*
POW?
POW ,*.*

14 Measurement
*IDN;:Remote?;:FAULT?;:MEAS?;:VOLT?;:CUR?;:POW?

15 Output Mode
MODE CV&CC&CP&CR
MODE CV

MODE CC

MODE CP

MODE BATSIM

MODE BAT

MODE PV

MODE?

16 Power On

:POWER ON;:OUTPUT ON;:SWITCH ON
:SWITCH OFF;:OUTPUT OFF;:POWER OFF
*RST
:POWER:STAT?;:OUTPUT:STAT?;:SWITCH:STAT?

17 Hardware Limits

:OVP 1;:0CP 2;:0PP 3;:.LIMIT:VOLT 4;:LIMIT:CURP 5;:.LIMIT:CURN 6;:LIMIT:POWP 7;.LIMIT:POWN 8
LIMIT 1,2,3,4,5
:OVP?;:0CP?;:0PP?;:LIMIT:VOLT?;:LIMIT:CURP?;:LIMIT:CURN?;:LIMIT:POWP?;:LIMIT:POWN?;:.LIMIT?

18 PV Mode

With a maximum of 800 data, you can send 800 data at one time or multiple times, automatically splice the
received data, run the PV curve once with 800 data and return to pvsim OK, and ignore the data greater
than 800. Note: the character at the end of the data is;



PVSIM clear;

:MOD PV;:POWER ON;:OUTPUT ON;

PVSIM 69. 44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69. 44, 69.44, 69. 44,
69. 44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69. 44, 69.44, 69. 44, 69.44, 69.44, 69.44, 69. 44, 69. 44,
69. 44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69. 44, 69.44, 69. 44, 69.44, 69.44, 69.44, 69. 44, 69. 44,
69. 44, 69.44, 69.44, 69.44, 69.44, 69.44, 69.44, 69. 44, 69.44, 69.44, 69.44, 69.44, 69.44, 69. 44, 69. 44,
69. 43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43, 69.43,
69.42, 69.42, 69.42, 69.42, 69.42, 69.42, 69.42, 69.42, 69.41, 69.41, 69.41, 69.41, 69.41, 69.41, 69.41,
69. 40, 69.40, 69.40, 69.40, 69.39, 69.39, 69.39, 69.39, 69.38, 69.38, 69.38, 69.38, 69.37, 69.37, 69. 37,
69. 36, 69. 36, 69.35, 69.35, 69.34, 69.34, 69.34, 69.33, 69.32, 69.32, 69.31, 69.31, 69.30, 69.29, 69.29,
69. 28, 69. 27, 69.26, 69.25, 69.24, 69.24, 69.23, 69.22, 69.20, 69.19, 69.18, 69.17, 69.16, 69. 14, 69. 13,
69. 11, 69. 10, 69.08, 69.06, 69.05, 69.03, 69.01, 68.99, 68.96, 68.94, 68.92, 68.89, 68.87, 68.84, 68. 81,
68. 78, 68.75, 68.72, 68.68, 68.65, 68.61, 68.57, 68.53, 68.49, 68.44, 68.39, 68.34, 68.29, 68.24, 68. 18,
68. 12, 68.06, 67.99, 67.93, 67.85, 67.78, 67.70, 67.62, 67.53, 67.44, 67.35, 67.25, 67.15, 67.04, 66.92,
66. 80, 66.68, 66.55, 66.41, 66.27, 66.12, 65.96, 65.80, 65.63, 65.45, 65.26, 65.06, 64.86, 64.64, 64.41,
64. 18, 63.93, 63.67, 63.40, 63.11, 62.81, 62.50, 62.17, 61.83, 61.47, 61.10, 60.70, 60.29, 59.86, 59.41,
58.93, 58.44, 57.92, 57.38, 56.81, 56.21, 55.59, 54.94, 54.25, 53.54, 52.79, 52.00, 51.18, 50. 32, 49. 42,
48. 47, 47.48, 46.45, 45.37, 44.23, 43.04, 41.80, 40.50, 39.13, 37.70, 36.21, 34.64, 33.00, 31.28, 29.48,
27.60, 25.63, 23.56, 21.40, 19.14, 16.77, 14.28, 11.68, 8.96, 6.11, 3.13, 0.00, -3.27,

—-6. 70, -10. 29, -14. 05, -17. 98, —-22. 10, -26. 41, —30. 93, =35. 66, —40. 62, —45. 80, —50. 00, =50. 00, —50. 00, —=50. 00, =50
. 00, -50. 00, -50. 00, -50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 0
0, =50. 00, =50. 00, =50. 00, =50. 00, —50. 00, -50. 00, =50. 00, —50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00,
-50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —50. 00, =50. 00, =50. 00, =5
0. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, —50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50.
00, -50. 00, =50. 00, =50. 00, =50. 00, -50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
, =50. 00, =50. 00, -50. 00, =50. 00, -=50. 00, -50. 00, =50. 00, =50. 00, =50. 00, —50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -
50. 00, -50. 00, —50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -50. 00, =50. 00, —50
. 00, =50. 00, -50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 0
0, -50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00,
-50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =5
0. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, -=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50.
00, -50. 00, =50. 00, =50. 00, =50. 00, -50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, —50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -
50. 00, -50. 00, —50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -50. 00, =50. 00, -50
. 00, -50. 00, —50. 00, -50. 00, —=50. 00, =50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 0
0, -50. 00, -50. 00, -50. 00, -50. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, —=50. 00, =50. 00, =50. 00, —50. 00, —50. 00,
-50. 00, -50. 00, =50. 00, =50. 00, -50. 00, -50. 00, -50. 00, -50. 00, =50. 00, =50. 00, -=50. 00, -50. 00, —=50. 00, =50. 00, -5
0. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, —50. 00, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, —=50. 00, -50. 00, =50.
00, -50. 00, =50. 00, =50. 00, =50. 00, -50. 00, —=50. 00, -50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00
, =50. 00, =50. 00, -50. 00, =50. 00, —50. 00, -50. 00, =50. 00, =50. 00, —=50. 00, -50. 00, —=50. 00, -50. 00, —=50. 00, -50. 00, -
50. 00, -50. 00, —50. 00, -50. 00, —=50. 00, -50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, -=50. 00, -50
. 00, -50. 00, -50. 00, -50. 00, —50. 00, -50. 00, =50. 00, =50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 0
0, =50. 00, -50. 00, -50. 00, -50. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, —=50. 00, =50. 00, —=50. 00, —50. 00, =50. 00,
-50. 00, -50. 00, =50. 00, =50. 00, -50. 00, =50. 00, -50. 00, -50. 00, =50. 00, -50. 00, -=50. 00, —50. 00, —=50. 00, =50. 00, -5



0. 00, -50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50
00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
, —950. 00, =50. 00, -50. 00, =50. 00, -=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, -
50. 00, -50. 00, —50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50
. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 0
0, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
-50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, -5
0. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50
00, -50. 00, =50. 00, =50. 00, =50. 00, —50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
, —950. 00, =50. 00, -50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, —=50. 00, =50. 00, —=50. 00, =50. 00, -
50. 00, -50. 00, —50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50
. 00, =50. 00, -50. 00, =50. 00, —=50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 0
0, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, -50. 00, =50. 00, =50. 00, =50. 00, =50. 00, =50. 00
-50. 00, =50. 00, =50. 00, =50. 00, =50. 00;

19 Battery Test

//Set the operation mode (the setting is valid before DC startup) and start the power output.

//Set the number of rows, voltage, current, power, time, mode, cut-off condition and condition value.
//Start battery test

BAT CLEAR

:MOD BAT;:POWER ON;:OUTPUT ON

BAT 1,2,3,4,5,1,1,8

BAT ON

BAT
1,2,3,4,5,(0-2)|DISCHARGE|CHARGE|REST,(0-4)CURRGREATER|CURRLESS|CHARVOLT|DISCHARVOLT|INVALI
D10

BAT OFF

20 Battery Simulation

//Set the operation mode (the setting is valid before DC startup), start the power output, and this line may
not be set after the power output is started.

//Set initial capacity

//Set the number of batteries in series, in parallel, and the internal resistance of the battery.

//Battery simulation

:MOD BATSIM;:POWER ON;:OUTPUT ON;:INITCAPA 20;:SERI 10;:PARA 12;:INTERNALR 0.3;:BATSIM
0.000000,11.167000,54.522999,97.878998,141.235001,185.248001,230.574005,275.243988,319.256989,363
.925995,408.596008,453.265991,497.934998,541.947998,586.617981,631.943970,677.270996,722.598022,7
67.924011,813.250977,858.577026,904.560974,950.544006,996.528015,1042.510986,1088.494995,1134.47
8027,1181.119019,1227.102051,1273.741943,1320.383057,1367.022949,1413.663940,1460.303955,1506.94
3970,1553.584961,1600.881958,1647.522949,1694.819946,1741.459961,1788.100952,1835.397949,1882.69
4946,1929.991943,1977.290039,2024.587036,2071.884033,2119.181885,2166.479004,2213.775879,2260.41



6992,2307.714111,2354.354004,2400.995117,2446.978027,2492.961914,2538.945068,2584.928955,2630.91
2109,2676.239014,2720.251953,2760.979980,2799.737061,2834.552979,2863.457031,2885.791992,2903.52
9053,2917.979980,2930.461914,2940.314941,2947.541016,2953.452881,2962.649902,
4.200000,4.260000,4.238000,4.217000,4.196000,4.176000,4.159000,4.141000,4.123000,4.105000,4.086000,
4.069000,4.050000,4.031000,4.014000,3.998000,3.982000,3.967000,3.951000,3.934000,3.918000,3.905000,
3.891000,3.878000,3.864000,3.851000,3.838000,3.826000,3.815000,3.804000,3.794000,3.784000,3.776000,
3.769000,3.760000,3.751000,3.744000,3.738000,3.732000,3.726000,3.718000,3.713000,3.709000,3.706000,
3.702000,3.698000,3.694000,3.690000,3.686000,3.680000,3.675000,3.670000,3.665000,3.657000,3.647000,
3.636000,3.622000,3.608000,3.594000,3.578000,3.558000,3.532000,3.500000,3.463000,3.421000,3.374000,
3.323000,3.271000,3.219000,3.166000,3.112000,3.059000,3.005000;



