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Notices
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reproduced in any form or by any
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retrieval or translation into a foreign
language) without prior permission and
written consent from Itech Electronic,
Co., Ltd. as governed by international
copyright laws.

Manual Part Number
SAS1000M Ver:2.1.0

Revision
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Itech Electronic, Co., Ltd.

Trademarks

Pentium is U.S. registered trademarks
of Intel Corporation.

Microsoft, Visual Studio, Windows and
MS Windows are registered trademarks
of Microsoft Corporation in the United
States and/or other countries and
regions.

Warranty

The materials contained in this
document are provided “as is”, and
is subject to change, without prior
notice, in future editions. Further, to
the maximum extent permitted by
applicable laws, ITECH disclaims all
warrants, either express or implied,
with regard to this manual and any
information contained herein,
including but not limited to the
implied warranties of
merchantability and fitness for a
particular purpose. ITECH shall not
be held liable for errors or for
incidental or indirect damages in
connection with the furnishing, use
or application of this document or of
any information contained herein.
Should ITECH and the user enter
into a separate written agreement
with warranty terms covering the
materials in this document that
conflict with these terms, the
warranty terms in the separate
agreement shall prevail.

Technology Licenses

The hardware and/or software described
herein are furnished under a license and
may be used or copied only in
accordance with the terms of such
license.

Restricted Rights Legend

Restricted permissions of the U.S.
government. Permissions for software
and technical data which are authorized
to the U.S. Government only include
those for custom provision to end users.
ITECH provides this customary
commercial license in software and
technical data pursuant to FAR 12.211
( Technical Data) and 12.212

( Computer Software) and, for the
Department of Defense, DFARS
252.227-7015 ( Technical Data —
Commercial Items) and DFARS
227.7202-3 ( Rights in Commercial
Computer Software or Computer
Software Documentation).

Safety Notices

A CAUTION sign denotes a
hazard. It calls attention to an
operating procedure or practice
that, if not correctly performed or
adhered to, could result in
damage to the product or loss of
important data. Do not proceed
beyond a CAUTION sign until
the indicated conditions are fully
understood and met.

WARNING

A WARNING sign denotes a
hazard. It calls attention to an
operating procedure or practice
that, if not correctly performed or
adhered to, could result in
personal injury or death. Do not
proceed beyond a WARNING
sign until  the indicated
conditions are fully understood
and met.

A NOTE sign denotes important
hint. It calls attention to tips or
supplementary information that
is essential for users to refer to.
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Brief Introduction

Chapterl Brief Introduction

1.1 Software Introduction

SAS1000M solar array simulation software equipped with multiple IT6500C
series power supplies, IT6000C/IT6000B series power supplies or IT-M3600
series power supplies can accurately simulate the multi-channel solar array 1-V
curve, P-V curve. Every channel software have a built-in EN50530 / Sandia /
NB/T32004 / CGC/GF004 / CGC/GF035’s SAS model that can easily program
test regulations, materials, Vmp, Pmp parameters, so as to simulate I-V curve
characteristic output and generate reports, and can be applied in test the static
& dynamic maximum power tracking performance of photovoltaic inverters. Also
provides the shadow and table mode, the user can enter the maximum 4096
points array, and also can store maximum 100 |-V curves under different
irradiation and temperature to test the long-term maximum power tracking
performance of photovoltaic inverters under different climatic conditions.

1.2 Preparation before operation

® Connect to Device

This software can be connected to several devices of different models or
series for multi-channel test and multi-channel synchronous test. This
software need equipped with appropriate frame version, otherwise, an error
occurred while connecting the instrument.

IT6000 00.006.082 and above
IT6500C 0.40P-0.46P and above
IT-M3600 1.63-1.18-0.62-1.37 and above

This software supports interfaces like USB, RS232, GPIB and Ethernet.
Before using the software, the user needs to connect the device to computer
by communication interface first, and enter the communication interface
parameter to software interface. Please refer to 1.4 Configuring Interface of
Device for the detailed information.

® |Insert the Encryption Lock

Insert the encryption lock provided by ITECH into the computer and the
official software will be available to you.

1.3 SAS1000M Initial Interface

Double-click the desktop icon to run SAS1000M software. The software will
initialize in about 2 seconds, and then the below interface will appear.

Copyright®© Itech Electronic Co., Ltd. 1
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L ITECH Solar Array Simulation Software - SAS1000M - TRIAL [ 11 day(s) rernain ] ” F—— 5|
Communication I T E H
® USB RS232 © GPIB LAN ‘ About ‘ ‘ Scan ’ [ Enter ‘ Channets m CI

3

UsB v] Channel
Setting

CH Interface  Connection String IDN
1 VISAError: Open fail. m ﬂ
2 VISAError: Open fail.
3 VISAError: Open fail.
( )
AETEPRDUPRURRIURTURRERLELUTREEFIU RO I

[ETERUERUEREEERRORERL R ERE TR PR
I IETOUPRUERRTERORERU RO TIR PR
IEETIRUPRURRREERRORERR RS ET T PR

I TEPRRRERREERERRERR R EOPEPTET RO

I ALFTEEREERUPRERERRRRERERELELFERR TR PRRERRRR IR

T U
s

The interface is described as follows:
® Communication
Select the communication interface between the software and the device.

® About

Check SAS1000M information, such as name and version number.
® Scan

Scan communication interfaces for the device.
® Enter

Enter to the main operation interface of the software.

® Channels
Set the present channel number according to connect instrument.

® Channel Setting
Confirm the communication information setting of the present channel. If the
communication is normal, the IDN in the channel information list will display
the real-time instrument information.

® Quick Enter
After the software and the instrument are successfully connected once, the
connection information is recorded. When you re-enter the main operation
interface of the software, you can directly click [Enter].

Troubleshooting

If the interface below appears during the operation, you need to check the device
connection.

Copyright®© Itech Electronic Co., Ltd. 2
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L ITECH SAS Software - Apply Demo Key ||

Please send the user code to ITECH Electronics, and use
the demo key received to start up SAS Software.

Uszer Code C448CIFBBESGCAS68A1BALTADISABS3E

Demo Key

The reasons for the above interface:

® FError in the communication connection

In this instance, you need to check the communication connection between
the SAS software and the device, and the device model.
Loss of the encryption lock

The interface will also appear without inserting the encryption lock. Please
check the encryption lock delivered with box has insert to PC.

If encryption is missed, the user can contact ITECH and convey the user
code to us. Then you will receive the demo key offered by ITECH. Input i,
click [OK] and if the demo key matches, the demo software will be available
to you for 14 days.

m NOTE

When using the demo software, if you connect the device to PC, the
software will enter the TRIAL mode. The software function in TRIAL mode
is the same as that of the official software; if you do not connect the device
to PC, the software will enter the DEMO mode. In DEMO mode, all functions
can de simulated.

1.4 Configuring Interface of Device

SAS1000M software is installed in PC and interacts with matching hardware
devices via different communication interfaces. This software supports
interfaces like USB, RS232, GPIB and Ethernet. (At the time of start-up scan, in
default, RS232 scans at Baud rate of 9,600). The user needs to connect the
device to the computer. During hardware setting, select a hardware interface
that is compatible with the one connected to the device, and set interface
parameters based on different interface types.

Precondition

2.

Operation steps

1.

Before configuring hardware, you need to check whether the device
communication method is consistent with the realistic application or not.

The detailed steps refer to corresponding User Manual of device.

Connect the power supply and PC by communication cable.

Select the required hardware interface type on the initial interface.

Copyright®© Itech Electronic Co., Ltd. 3
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Communication

@ RS232 ©USB O GPIB O Ethernet

2. After selecting the device interface, configure interface parameters at
bottom. Click [Scan].

® USB Interface Parameter Configuration

Communication
®USB () RS232 O GPB O LAN lAbout H scan H Enter l ;:ha””e'f
USB |USBO0:-0x2ECT7-:0x7624:-:802809064747050003: INSTR -
Setting
® RS232 Interface Parameter Configuration
Communication
O USB @ RS232 O GPIB O LAN I About H Scan H Enter |
UsB ‘ USBO0::0xFFFF::0x6522::602660010727640009::INSTR X ‘
CoMPort | - Baud Rate (9500 -

COM Port: to select serial interface, i.e., the serial interface number
occupied by RS232 communication cable interface.

Baud Rate: Baud rate must be configured consistently with those in menu
setup.

® GPIB Interface Parameter Configuration

Communication

D UsSB O RS232 @ GPIB O LAN ‘ About H Scan H Enter |

GPIB [ 7]

GPIB Address: Set GPIB address of device.

® Ethernet Interface Parameter Configuration

Communication

D USB O RS232 O GPIB @ LAN ‘About H Scan || Enter |

IP Address Port 30000

IP Address: Set Ethernet IP address of device.
Port: Set Socket port of device, the default value is 30000.

Copyright®© Itech Electronic Co., Ltd. 4
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Chapter2 Channel Control

The SAS1000M matrix simulation software of multi-channel solar battery
can support the test of 20 channels at maximum. In the channel control
menu, you can control multiple channels for synchronous test; and can also
conduct an independent test for single channel.

2.1 Introduction of Main Interface

After successful connection of instrument communication, click Enter and enter
the main interface, as shown below.

Shadow Mode  List Mode Send Cmd:0 Send Fail: 0 Read Fail: 0 Format Fail: 0

n  Table Mode Config Setting  Parameter Setting  Error Checl

[Curve-1] Output Control

Curve P e—
B0 1TF — W — Py O MPPTIV O MPPTPOWER Output ONIOFF OFF
Cus

Execute MPPT

Soaeas ==

WPPT Status
vmp 100008 V. Voltage. 0.000 v
Imp 1.0003 A Current 0.0000 A
mpp 100.04 W Power 0.00 W
Voc 130385 V MPPT Efficiency. 0.0000 %

Voltage (v) Isc 12376 A Avg. Efficiency 0.0000 %

Record | Open Report

eTemperature Curve —— Power —— Voltage === Current

Curve User Define
— iragancs — Temporaure

Create

G1000_T50
Heavy clouds day
Hot day

Slow ramp

Sunny day
Triangle ramp

Sync nc

00 q ; :
‘TECH I EOI I o) Warm Time | 3002 sec Time(s)

1:Channel control area. In this area, the user can realize the following functions:

m ‘Note

The channel control area is always displayed on the top of the desk top. You can click the
Minimize button at the right top corner to hide the window.

® Switch Channels

® Set whether to synchronize the channels

® Set to turn on or turn off outputs of all channels

® Check the MPPT execution information of all channels

2: Main interface of channel test: execute the MPPT test

2.2 Channel Control

This software can be connected to 20 channels at maximum. The connection
state of each channel is displayed in the channel control menu.

The channel state description:

Copyright®© Itech Electronic Co., Ltd. 1
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| |

CH1 ] CH2 o
Sync @ Single Sync @ Single
| L]

CH3 ] CH4 ]
Sync @ Single Sync Single

® If the channel is connected normally, the box at the top right of the channel
ID displays green, for example, CH1

® |f the Output status of the channel is ON, the box at the lower right of the
channel ID displays green, for example, CH2

® |f the main test interface of the channel is closed, the box at the top right of
the channel ID displays red, for example, CH3

® |f the channel is connected abnormal, the channel ID displays gray, The
user cannot set and operation the channel.

Switch Channels

The user can click the normally-connected channel number to switch the present
channel test interface. As shown below. At present, only CH1, CH2 and CH3
channels are connected, and the real-time test main interface is switched to CH1.

| |

CH1 ] CH2 i

Sync @ Single Sync @ Single

| L]

CH3 = CH4 ]
Sync @ Single

- L] - L]

CH3 ] CHB ]

Close the Channels

The user can close the main interface of present channel test and off line the
channel, and the cahnnel director light will be change to RED when the channel
is off line. Click the channel control button repeatedly to connect the channel
again, and the channel director light returns to GREEN. The CH1 is closed is
shown as below.

| |

CH1 ] CH2 i
Sync @ Single Sync @ Single
| L]

CH3 i CH4 ]

Sync @ Single

Set Channel Synchronization

There are Sync and Single option boxes under each channel. The user can
select Sync to set the channel for synchronous operation. Select Single, and set
that the channel is not to involve in the synchronous operation.

The user can uniformly switch all channels to the Sync mode, and the button
turns to ALL SINGLE. Click the button again, and all channels are switched to

Copyright®© Itech Electronic Co., Ltd. 2
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the Single mode.

——
ALL SYNC

Turn On/Off Channel Output

—,
ALL SINGLE
>

The user can directly control the output of all channels in the channel control
menu, as shown below. When the SYCN RUN ON button is pressed, the outputs
of all channels are turned on simultaneously, and the right bottom box displays
green. Or, click SYNC RUN OFF to turn off the outputs of all channels
simultaneously.

When the channel output is turned on, the bottom indicator light near the channel
number is lighted on.

CH1

CH2

) Sync @ Sin

() Sync @ Sin

gie

CH3

CH4

) ync @ Single

Check MPPT Information

Press

{

- . o)
= c @)

L]
O

F i P

output state and MPPT running information of all channels.

in the channel control menu. The user can check the

SAS1000M ESHEREL_ X
| Sync Status: Standby Channel Monitor
e J WONITOR
Il ALt syic e Channel Output Voc(V) Isc(h) Vmp(v) Imp(A) Pmp(W) Voltage(V)  |Current(A) |Power(W) |Efficiency(%)
| CH1 oN 27.877 12376 19.974 10017 20.01 27877 0.0000 0.00 0.0000
RUNON RUN OFF CcH2 oN 27.877 12376 19.974 1.0017 20.01 27877 0.0000 0.00 0.0000
e W D oN 27.677 12376 19.974 1.0017 20.01 27877 0.0000 0.00 0.0000
T F S : CH4 oN 27.877 12376 19.974 1.0017 20.01 27.877 0.0000 0.00 0.0000
_) Sync @ Single () Sync @ Singl
- m |5 oN 27.877 12376 19.974 1.0017 20.01 27.877 0.0000 0.00 0.0000
CHs m | CH4 W [cue oN 27.877 12376 19.974 1.0017 20,01 27.877 0.0000 0.00 0.0000
Sync @ Single  © Sync @ Singl
i ‘"g; i '"g; CHT oN 27.877 12376 10974 1.0017 2001 27875 0.0000 0.00 0.0000
CHS | CHE  |m |[cHs ON 27877 12376 19974 10017 2001 27877 00000 000 0.0000
O5ync @snge  © Sync @ Sigle CHY ON 27877 1.2376 19.974 1.0017 20.01 27.878 0.0000 0.00 0.0000
[ cwr |= [ chs |= CH10 oN 27877 12376 19,974 1.0017 2001 27877 0.0000 0.00 0.0000
©sync @ Snge O Sync @ Sngle  [CH 11 oN 27.877 12376 19.974 1.0017 2001 27877 0.0000 0.00 0.0000
o) = CH10 = CH12 oN 27.877 12376 19.974 1.0017 20.01 27877 0.0000 0.00 0.0000
Dsync @ snge  © Sync @ snge | |CH 13 oN 27.877 12376 19.974 1.0017 2001 27877 0.0000 0.00 0.0000
[cn |B [cmz |@ |onw oN 27.877 12376 19.974 1.0017 20.01 27868 0.0000 0.00 0.0000
CH11 CH12
] ]
D smc @onge: Oy @sngs,  ||CH15 oN 27.877 12376 19.974 1.0017 20.01 27870 0.0000 0.00 0.0000
s @ oma m [cHe oN 27.877 12376 19,974 1.0017 20.01 27.877 0.0000 0.00 0.0000
= —0 L —8 oy OoN 27.877 12376 19.974 1.0017 20.01 27.877 0.0000 0.00 0.0000
) Sync @ single () Sync @ Single
- m [cHe oN 27.877 12376 19,974 1.0017 20.01 27877 0.0000 0.00 0.0000
CH15 CH16
l I CH1e on 27.877 12376 19.974 1.0017 2001 27877 0.0000 0.00 0.0000
© sync @ single  © Sync @ Single
CH20 oN 27.877 12376 12,974 1.0017 2001 27877 0.0000 0.00 0.0000
CH17 = CH18 =
D Sync @ snge O Syne © Singe Total Real Power (Pwr.) Overall Efficiency Polling Time (ms)
cio |g [ cno | 0.00 W 0.0000 % 500 -
O sync @ single O Sync @ Single -
Total Theoretical Max Power (Pmp)
A=ITECH 400.20 W t1 Record

total real power: The total real power for all of output channels.

Copyright®© Itech Electronic Co., Ltd.



\=ITECH

total theoretical max power: total theoretical max power for all of output
channels.

Channel Control

over efficiency: total efficiency value
over efficiency = total real power/ total theoretical max power

Polling Time (ms): MPPT running data refresh time of all channels.

Check Channel Synchronization State

The synchronization state of the present channel is displayed at the right top of
the channel control menu. When several channels run tests synchronously, the
user needs to check whether the real-time operation is completed synchronously,
and whether Sync Status is Standby. If the synchronization is executing (for

Sync Status: Executing LI . . . i
example is displayed), please wait until the real-time
synchronization is completed.

m Note

If you continue to operate when the system is executing, the software may crash.

Copyright®© Itech Electronic Co., Ltd. 4
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Chapter3 MPPT Test

SAS1000M software built-in EN50530 / Sandia and other five kinds of regulatory
testing procedures, it is convenient for users to test the static and dynamic MPPT
performance of PV inverters and generate reports, so as to compare with
competitors' results. Solar simulation power supply also provides the shadow
and table mode, the user can enter the 128 ~ 4096 points array to edit any
shielded IV curve to achieve dynamic shadow effect and also can store 100 |-V
curves (IT-M series just supports 10 curves) under different irradiation and
temperature to test the long-term maximum power tracking performance of
photovoltaic inverters under different climatic conditions.

3.1 Basic Test Function

SAS1000M software provides basic test function on the main interface. It is
configured with two common regulation items (EN50530 and SANDIA) for direct
and convenient operation. The user can configure related voltage power curve
parameter; select or create irradiance and temperature curve based on actual
weather parameters; analog PV curve and measure MPP under this
circumstance.

If other regulatory testing procedures, table mode and shadow mode to be
execute, please select the corresponding function menu.

Introduction of Main Interface

SAS1000M main interface is shown below.

i = S = - 3 o]
A= CH1ITECH SAS Software - DEMO - VISA Error: Send fail with status : -1073807346 I - - a - - -
1 Regulation ~Table Mode  Shadow Mode  List Mode  Config Setting ~ Parameter Setting  Error Check EendCaaiabesdisjiesipa Ui
PV Curve [Curve-1] Qutput Control

EN50530 / TF ¥ — Py O MPPTILY © MPPTPOWER Cune  |User Define Output ONIOFF OFF

140

Execute MPPT

@ @ @ @ @ @ sniﬂsizznsqs;

MPPT Status

Current (8)
(AN 1amod

vmp 100008 V Voltage 0.000 V
Imp 1.0003 A Current 0.0000 A
MPP 100.04 W Power 0.00 W
Voc 139385 V MPPT Efficiency 0.0000 %
Isc 12376 A Avg. Efficiency 0.0000 %

Record | Open Report

—— Power —— Voltage = Current

| Cuve  [User Define
| —— Irradiance = Temperature o]

Create &
1,010.0 gy s 400

50
Cloudy day

Cold day
Fast ramj 20

| Voitage (V)

Iradiance/Temperature Curve

40

G1000_T350
Heavy clouds day
Hot day

Slow ramp

Irradiance (Wim2)

(D,) aimesadwiay

Sunny day
Triangle ramp

Time (s)

Warm Time | 300/ sec Time(s)

Copyright®© Itech Electronic Co., Ltd. 5
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1.

Function Bar
Regulation

Table Mode
Shadow Mode
List Mode

Config Setting
Parameter setting
Error Check

PV Curve and Irradiance/Temperature Curve, right click to save or copy
curve picture in Curve area.

Editing of PV Curve, selection and creation of Irradiance/Temperature
Curve.

Output ON/OFF.
MPPT test and display of real-time parameter curve.

MPPT test warm time

3.1.1 Edit Curve

SAS1000M software provides the following two methods for the user to edit PV
curves.

The SAS1000M main interface has 100 PV curves (Curve-1 to Curve-100)
for selection (only 10 curves are provided when equipment with IT-M series
instruments). The user can set parameters as needed for MPP test. Detailed
operation steps are as below:

Select one Curve from the list and double click the curve name to set curve
parameters. Editing interface of curve parameter is shown as below:

ITECH SAS Software - Curve Config e

Curve Name  Curve - |

Regulation | SANDIA [ Vmp 0.000
Material |TF | Pmp 0.00F=

Save Cancel

Parameter editing description:

Parameter Description

Regulation There are two regulation items for setting:
® EN50530
® SANDIA

Material Set solar panel material. Materials are different under
different regulation item.

ENS50530

Copyright®© Itech Electronic Co., Ltd. 6
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Parameter Description

® TF: Thin-Film

® CSi

SANDIA

® TF: Thin-Film

® SCMC: Standard Crystalline or Multi-crystalline

® HEC: High-efficiency Crystalline
Vmp Voltage of maximum power
Pmp Maximum power

2. After parameter setting, click [Save]. Newly edited PV curve will be
displayed at the left PV Curve.

® The user can select [User Define] to edit the associated parameters of PV
curve. Detailed operation steps are as below:

1. Click [User Define] to enter to the user-defined PV curve page, shown as

follow.

Curve User Define

Voo | 100.00
Vmp 90.00
Isc 5.000
Imp 4 000

4]k 4k

4 r

I I o= =D

Fill Factor { FF )

FF 0.
(0.4~09)

]
n

Update

Parameter editing description:

Parameter

Description

Voc

Open-circuit voltage value

Vmp

Voltage of maximum power

Isc

Short-circuit current value

Imp

Current of maximum power

Fill Factor (FF)

The fill factor (FF) can be represented as the ratio of
the maximum output power Pmax of the solar battery
and the product of Voc and Isc, i.e., FF = Pmax / (Voc*
Isc).

Copyright®© Itech Electronic Co., Ltd. 7
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If you check this box and set this parameter, then
there’s no need to set Voc and Isc.

2. After parameter setting, click [Update]. Newly edited PV curve will be

displayed at the left PV Curve.

3.1.2 Configure Irradiance/Temperature Curve
After setting PV curve, the user needs to configure the Irradiance/Temperature
Curve to simulate working conditions of the solar panel under actual climate.
SAS1000M software is built in with ten lrradiance/Temperature Curves for
selection. Click corresponding Curve name for usage.

Description of ten Irradiance/Temperature Curves:

Irradiance/Temperature | Description

Curve

Cloudy day Cloudy day

Cold day Cold day

Fast ramp Irradiance rises and falls rapidly and
temperature keeps unchanged.

G1000 T25 Confirm with Regulation EN50530 test.

G1000 T50 Confirm with Regulation SANDIA test.

Heavy clouds day Heavy cloudy day

Hot day Hot day

Slow ramp Temperature and irradiance rise and fall evenly.

Sunny day Sunny day

Triangle ramp Irradiance rises and falls in triangle and
temperature keeps unchanged

In addition, the user can create a new Irradiance/Temperature Curve as needed.

Create Irradiance/Temperature Curve

1. Click [Create] button at right top of the Irradiance/Temperature Curve list to
enter the parameter setting interface, as shown below.

Copyright®© Itech Electronic Co., Ltd.
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MPPT Test
k& ITECH SAS Software - Create Irradiance and Termperature Curve x|
i _ Curve name
ile Name:
Setting
Irra. 10000005 (Wi ) Irra. Slope 0.00F (Wi fsec) Parameter
Temp. 25002 () Temp. Slope | 00012 (Cisec) editing area
Running Time = (Sec) | Add ‘
Irra. Slope Irra. Temp. Slope Temp. Sec
Parameter
display area
Import/Export
| mpot || Egot | the curve file
=== |rradiance == Temperature
100.0
L e =
% _______________________________________________ g Curve display
a =
A B,
£ jp o R S S a
0 20 40 80
Time(s)
[ Save l | Cancel |

Parameter editing description:

Parameter Description
Irra Set irradiance with range of 0 to 3,000W/m?
Temp Set temperature with range of -40 to 85°C

Running Time

Set wave running time. Total running time of wave
shall be within one day.

Irra Slope

Irradiance curve slope

Temp Slope

Temperature curve slope

Input curve name and set curve parameter. Click [Add]. The curve will
automatically appear in the parameter display list and display on the Curve
graph. After configuration, the effect is as shown below.

Copyright®© Itech Electronic Co., Ltd. 9
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L& ITECH SAS Software - Create Irradiance and Temperature Curve ||

File Mame: I-T1

Irra. Slope -1.00E (Wintsec)

Temp. Slope 1000 (Cisec)

Add

‘ Irra 500.00 % (i)
Temp. 55.00% (T)
Running Time 304 (Sec)
Irra. Slope Irra
% |- 540
= |1 500

Temp. Slope Temp Sec
0 25 30
1 25 30
1 55 a0

rradiance(\Wim |

Time(s)

=== |rradiance == Temperature

100.0

| Jaimeiadwa |

54 72 S0

Save Cancel

3. After curve editing, click [Save]. The new wave name will be automatically
listed in the list of irradiance and temperature curves of the main interface
for usage. As shown below.

Cloudy day 4
Fast ramp

G1000_T25

G1000_T50

Heavy clouds day
Slow ramp

Sunny day

Trianile rami

In addition to direct creating the irradiance and temperature curve on the
software operation interface, the user can edit curve files and save them in the
software through Import. This function simplifies the Curve operation process

and is easy-to-use.
® |mport curve

1. Create a new Excel document on the local PC and name it I-T 1.

2. Open the Excel document and save it as in “other formats” in “(*.csv)”.

3. Open the I-T 1 csv file and set the relevant parameters of the curve.

The arrangement format is shown as below.

Copyright®© Itech Electronic Co., Ltd.
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A
Index

1
2
3
4
a

MPPT Test
E & i E F
IrraSlopelrra TempSlopeTenp Sec
1 500 0 25 30
-1 540 1 25 30
-1 500 1 55 30

4. Select the number of curve to be saved. Click [Import] and select the
newly-created csv file. The curve data will be displayed in the table and
curve diagram of the Program interface.

5. Input curve name and click [Save]. The new wave name will be
automatically listed in the list of irradiance and temperature curves of
the main interface for usage.

® Export curve

The user can also export the curve which is edited in the software to the
computer. Click [Export] and select save location.

® Delete curve

To delete an irradiance curve, select the curve to be deleted and press
Delete on the keyboard or right click and select delete. The curves are built
in software cannot delete, user can delete the user defined curves.

® Edit curve

The user can double click the user created curve and edit the curve. The
edit curve interface and operation methods are the same as create.

Run the Photovoltaic Curve

After editing the PV curve and irradiance curve, click [Output ON/OFF] to turn
on curve output under this setting. When execute the test in the main interface,
the curve parameter can be adjust when Output is ON state.

® \When select curve such as Curve-1, user can adjust the Vmp and Pmp on

line.

Cuve 1 -

Curve - 2
Curve - 3
Curve - 4
Curve -5
Curve - 6
Curve -7
Curve - 8
Curve -9

Curve - 10

Curve - 11

Curve - 12 Z

Vmp| 1000/

Pmp| 1000/

Execute MPPT

Clofolelolotey

MPPT Status

Vmp
Imp
MPP
Voc

Isc

93.630 V Voltage 94141 V
0.1003 A Current 0.0997 A

939w Power 9.39 W
130.852 V MPPT Efficiency 0.0000 %
0.1237 A Avg. Efficiency 0.0000 %

[7] Record | Open Report

User can adjust the values of Vmp and Pmp, click the [Send], the curve will
update according to the new parameters.

® When select User Define curve, the parameters such as Voc, Vmp, Isc, Imp

Copyright®© Itech Electronic Co., Ltd. 11
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and FF can be adjust on line.

Qutput Control

User Define Output ONIOFF _

Yoo | 1200012

v
Execute MPPT
v

Vmp | 100.00= Shift Second(s)
Isc 70005 A 100 =

Imp G.0005 A

[T] Fill Factar { FF ) MPPT Status

FF 0.551 Vmp 66111 V Voltage 66.326 V

(04~09) Imp 0.9084 A Current 0.9053 A
MPP 60.05 W Power 60.04 W

Voc 80.000 V MPPT Efficiency 0.0000 %

Update
Isc 1.0500 A Avg. Efficiency 0.0000 *»
[7] Record | Open Report

User can adjust the values such as Voc, Vmp, Isc, Imp and FF parameter,
and click [Update], the curve will update according to new parameters.

® The Irradiance/Temperature Curve can be select and adjust on line.

User Define

Irradiance | 1000.00 %

Temperature | 24002

Execute; Irra - 1000
Temp - 24

When select the built-in curve, the Irradiance/Temperature Curve changed
directly. And when select User Define, adjust the parameter and click [Send].

Turn on MPPT

Before executing MPPT test, you can set Warm Time. After clicking start button,
the count-down of Warm Time displays in the bottom right corner of the interface.
The MPPT test isn’t executed until the warm time runs out. And the MPPT
display area will display real-time parameters of MPPT efficiency. Actual
operation interface is as shown below.

Copyright© Itech Electronic Co., Ltd. 12
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MPPT Test
I CH1 ITECH SAS Scftware - DEMO - VISA Error: Send fail with status : -1073807 346 | = |
Regulation Table Mode  Shadow Mode  List Mode  Config Setting  Parameter Setting  Error Check Send Cmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
PV Curve [ Curve -1] Output Control
EN50530/TF — K — PV O MPPTEY @ MPPTPOWER Cure W _

Execute MPPT

Poaa@® ™=

MPPT Status

Current (A)
() semog

Vmp  100.008 V Voltage ~ 101.098 V

imp 10003 A Current 09891 A
mpp 10004 W Power 10000 W
Voc  139.385 V MPPT Efficiency ~ 99.9560 %
Voltage (v) Isc 12376 A Avg. Efficiency 0.0000 %
Record | Open Report

Imadiance/Temperature Curve —— Power —— Voltage = Current

Curve
—— Iradiance =—— Temperature 2

160
120

Create
1,010.0— 400

Cloudy day
Cold day
Fast ram — =0

80

G1000_T50
Heavy clouds day
Hot day

Slow ramp
Sunny day
Triangle ramp

Irradiance (Wim2)

(0,) emesaduie).

Time (s)

WarmTime | 300/%] sec Time(s)  Count of Warm Time: 298 sec

Record: To save related test parameters as .csv file to Report folder of software
installation on the computer.

Open Report: click Open Report button to open the report file path directly.
LLI] Note

The data file is writing state during test, it can not be open as excel in this state. If user need
to view the record data during test, you can open the data file as .txt format.

Shift Second: To set time for MPPT Fast Forward/Fast Backward.
Description of Execute MPPT:

Execute MPPT

Start Suspend OFF Cycle FB FF

MPPT parameter description:

Parameter Description Parameter | Description

Vmp Voltage of maximum | Voltage Real-time voltage
power value

Imp Current of maximum | Current Real-time current
power value

MPP Maximum power | Power Real-time power value
value

MPPT Maximum power | Avg. Average efficiency

Efficiency point efficiency Efficiency

Voc Open-circuit voltage | Isc Short-circuit  current
value value

Copyright®© Itech Electronic Co., Ltd. 13
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3.2 Regulation Test

In addition to two common regulation items configured in the main interface,
SAS1000M software also provides special regulation test. It is built in with five
MPPT test programs (EN50530, SANDIA, NB/T32004, CGC/GF004 and
CGC/GF035) to meet regulation test requirements. Every regulation item is set
with static test, dynamic test and report output functions. Under static/dynamic
test functions of different regulations, irradiance and temperature curves are
also different. The user shall define related parameters of PV curve. Take
regulation NB/T32004 as an example for illustration.

3.2.1 Static Test

Regulation test provides test environment under static conditions. Under static
test environment, temperature and irradiance values are constant and depend
on regulation requirements. During test, set parameters related to PV curve and
execution time.

I ITECH SAS Software - EN50330 - DEMO [ 1559 day(s) remain | _— B N a— » [CSREN >

send Cmd: 0 Send Fail:0 Read Fail: 0 Format Fail: 0
PV Curve Iradiance/Temperature Curve WPPT Status

— LV ——PY O MPPTLV  © WPPTPOWER —— Imadiance == Temperature o xR U
Isc 24752 A
10100 vmp 500725 V
imp 19979 A
mpp 100040 W
Voltage 0000 V
A
w
%
%

Current 0.0000

Power 0.00

MPPT Efficiency 0.0000
Avg. Efficiency 0.0000

Record | Open Report

— Power —— Voltage = Current

Currentgfy
w1amod

Irradiance(Wimz)

{0, Jemjesaduiag

500

)
1420 2840 4260 5680 700
Voltage(u) Timefs)

Pmax 100012 w | Static | Dynamic | Report

Material TF - U] Testing Time: | 05 Hour | 5[ Min | 0/ Sec

Warm Time 3001 sec Power Level (W)

Allitems execute warm time Vmp Level (V) HE 10 H% % 25 % 30 % 50 % 75 - % 100 %

5
Output Vmax | 50005 W @
ONIOFF eFF

| status HNone Vnom  400.0/5 V @

During Time: 00:00:00

Vmin  300.0/5 V

[ﬁ Export [b Import

Parameter description for static test:

Parameter Description

Pmax Set maximum power value. Setting range depends on the
setting range of the device. The user can set Pmax as
needed during test.

Material Set solar panel material. Materials are different under
different regulation item, which can be selected by the
user as needed.

Warm Time Set warm time with range of 1 to 999s and initial value of
300s.

All ltems execute | Select whether to execute warm time for each power level
warm time change.

Tick it off in the box, indicates that after the power level
changes, the warm time will be executed every time.

Do not tick it: just execute warm time for once at first.

Copyright®© Itech Electronic Co., Ltd. 14
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MPPT Test

Parameter

Description

Status

Display running status:
® None: none

® Warm: warm status
® Test: running status

During Time

Display real-time running time. The time is recounted
when the test condition is changed.

Testing Time

Set static test time.

Tick it off in the box, the test running according to the
set time. The test is stopped when the running time
is met.

Do not tick it, the test will loop running until select to
stop.

Vmp Level

Set Vmp level:

Setting ranges of Vmax, Vnom and Vmin depend on the
setting range of the device.

Vmax: Maximum value of Vmp. The user can set
Vmax as needed during test.

Vnom: Normal value of Vmp. The user can set Vmax
as needed during test.

Vmin: Minimum value of Vmp. The user can set Vmax
as needed during test.

Power Level

Set power level. Under static test, the user can set
percentage of eight power parameters.

Operation steps

1. Set Pmax, Material and Warm Time as needed.

a M WD

Set Vmax and Vmin of Vmp Level and adjust Power Level.

Set Testing Time for static test time.

Click the blue button to select the Vmp and Pmp to be executed.

Click [Output ON/OFF] to start static test. As shown below. During static

test, you can change percentages of Power, and click the blue button to
select other test parameters.

Copyright®© Itech Electronic Co., Ltd.
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MPPT Test

I ITECH SAS Software - SANDIA - DEMO [ 1558 day(s) remain ] 77 o
Sond Gmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
PV Cune IrradianceTemperature Curve WPPT Status
— W —— PV O WPPTKV O MPPTPOWER — Inadiance —— Temperature W kIR
Isc 13186 A
B ——— Vmp 400000 V
imp 12500 A
777777 uPP 50000 W
Voltage 398184 V
T & Current 12555 A
g - g rrrrrr £ Power 49991 W
H H g A MPPT Efficiency 00000 %
£ E 5 /e 3 Avg. Efficiency 00000 %
£ g Record | Open Report
''''' — Power —— Voltage. === Current
1920 280 3840
Valtago() Time(s)
Pmax 1000 = W | Staic | Dynamic | Report
Material | HEC Testing Time: | 0/~ Hour [ 5% min | 0/ sec
Fill Factor (FF) TF => 0.5 e
SCHC > 0.68 s ()
HEC => 0.3 Vmp Level (V) 5 % 10 S% |20 ~% 25 % 30 *% 50 - %
Warm Time 10014 sec
e MO O 0 0 0O
Output
ONIOFF -
Vnom | 40005 U
| status: Warm
During Time:  00:00:01
| = N0 00 0 0 O

3.2.2 Dynamic Test

Under dynamic test environment, different regulation items have temperature

and irradiance

curves of different specifications. The user can run MPPT

dynamic test by selecting the temperature and radiance curve as needed.

& ITECH SAS Software - EN50530 - DEMO [ 153 dayfs) remain ] — - - ® = S
Send Cmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
PV Curve Imadiance/Temperature Curve WPPT Status
— LV — PV O MPPTILY O WPPTPOWER —— Irradiance —— Temperature Voc 654.260 V
Isc 02475 A
vmp 468451 V
Imp 02006 A
mPp 9381 W
Voltage 0000 V
[y 7 Current 00000 A
g g
z b H 2 Power 000 W
£ 2 5 g
H H T H MPPT Efficiency 00000 %
£ g H
5 z = H Avg. Efficiency 00000 %
£ d Record | Open Report
— Power —— Voltage = Current

2840

1420

@ Export [b Import

300
Voltage(v) Time(s) 200
Pmax 1000+ w | Static| Dynamic | Report
Material TF - 10% ~50% | 30% ~ 100% | 1% - 10% Start-up and Shut-down | User Define
Warm Time 300[2] sec| VmP| 500.05% V) Repeatition Slope Wim2/s  RampUp(s) Dwell Time(s) Ramp Down(s) Dwell Time(s) Duration(s)
2 05 200 10 800 10 3540
9] Allitems execute warm time 2 1 400 10 400 0 Y940
| 3 2 200 10 200 10 1560
Output o 4 3 133 10 13 10 1447
e 6 5 80 10 80 10 1380
8 7 57 10 57 10 1374
status: None: 0 10 40 10 40 10 1300
During Time:  00:00:00 0 L 2 10 2 1 1071
10 20 20 10 20 10 900
10 30 13 10 13 10 767
10 50 8 10 8 10 660

£00-
400

2124

1418

2280 se80

Parameter description for dynamic test:

Parameter

Description

Pmax

Set maximum power value. Setting range depends on the
setting range of the device. The user can set Pmax as
needed during test.

Material

Set solar panel material. Materials are different under
different regulation item, which can be selected by the user
as needed.

Warm Time

Set warm time with range of 1 to 999s and initial value of
300s.

Copyright®© Itech Electronic Co., Ltd. 16
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MPPT Test

Parameter

Description

All ltems
execute warm
time

Select whether to execute warm time for each power level
change.

Tick it off in the box, indicates that after the power level or
Vmp level changes, the warm time will be executed every
time.

Do not tick it: just execute warm time for once at first.

Status Display running status:
® None: none
® \Warm: warm status
® Test: running status

During Time Display current running time. The time is recounted when
the test condition is changed.

Vmp Voltage of maximum power. Setting range depends on the
setting range of the device.

Repeatition Repeatition of irradiance and temperature curves

Slope W/m2/s | Speed of irradiance and temperature up or down

Ramp Up(s) Rise time

Dwell Time(s) | Dwell time on top

Ramp Fall time

Down(s)

Dwell Time(s)

Dwell time at the bottom

Duration(s)

Total Rise time, Fall time, Dwell time and warm time.

Operation steps

1. Click [Dynamic] to enter the dynamic test interface.

Set Pmax, Material and Warm Time as needed.

2
3. Set Vmp as needed.
4

Select the dynamic item to be tested, and user can select multi condition
under the 10%-50% tab and 30%-100% tab.

10%-50%: The status of solar irradiance is 10%-50%.

30%-100%: The status of solar irradiance is 30%-100% .

® 1%-10% W/m2 start-up and shut-down: The status of solar irradiance is 2-
100 W/m2, test the DUT start up and shut down.

® User Define: user self-defined the solar irradiance curve.

Copyright®© Itech Electronic Co., Ltd. 17
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MPPT Test

10% ~ 50% | 30% ~ 100% | 1% - 10% Start-up and Shut-down | User Define

Irra. 05 % Sel. Al Rep.
Rep. 615 x] 2 1
sope | 1.0 wmzs X ¥[8 1
G 1

Ramp | 400~ sec |£|
Dwell 10 sec
‘ Create ‘

Export ‘ ‘ Import ‘

Slop

Ramp Drwell
400 10
400 10

Irra.

The status of solar irradiance

Rep.

Repeatition of irradiance and temperature curves

Slope W/m2/s

Speed of irradiance and temperature up or down

Ramp(s) Ramp time

Dwell(s) Dwell time

Export: export the curve to pc.
Import: Import the curve from pc.

o e 0 O

Create: create a new irradiance and temperature curve.

Click [Output ON/OFF] to start dynamic test. As shown below. During test,

you cannot change screen parameters. The screen will give irradiance and
temperature parameters based on Irradiance Curve data.

I TTECH SAS Software - EN50530 - DEMO [ 153 day(s) remain | - B~ o0 s.an ® [E=REEWx ]
Send Cmd: 0 Send Fai: 0 Read Fail:0 Format Fait: 0
PV Curve Irradiance/Temperature Cuve WPPT Sialus

— ¥ =PV O MPPTLY @ WPPTPOWER

1020

Current(ay
wsamod

2]

|Ich

1416
Time(s)

—— Irradisnce === Temperature

2124

200
400
200
133
80
57
40
29
20
13
[

: : ! ; 0
1420 2040 4250 5680 7108
Vottage(wy
Pmax 1000/ w | static| Dynamic |Repart
| wateria  |7F 10% ~60% | 30% ~ 100% | 1% - 10% Startup and Shut-down | User Define
Warm Time 00[2] sec| Ymp| 50005 V) Repeatition Slope Wim2/s  Ramp Up(s) Dwell Time(s) Ramp Downls)
2 05 800 10
2 1 400 10
| - 3 2 200 10
Output 4 3 133 10
L. ONIOFF, 3 5 80 10
8 7 57 10
Status: Warm 10 10 40 10
During Time:  00:00:01 10 i 2 1o
10 20 20 10
10 30 3 10
10 50 8 10

Dwell Time(s)  Duration(s)

10
10
10
10
10
10
10
10
10
10
10

Voo 654260 V
Isc 02475 A

Vmp 468451 V

imp 02006 A

MPP 9391 W

Voltage ~ 469.430 V.

3 Current 02000 A
2 Power 9389 W
5 MPPT Efficiency 0.0000 %
g Avg. Efficiency 0.0000 %
g Record | Open Report
— Fower ——Voltage = Current

3540

1940

1560

1447

1380

1374 10

1300 o8

E o 5-
04

900 02

767 00

660 ° ! 2

Time(s)

Copyright®© Itech Electronic Co., Ltd.
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3.2.3 Report Test Output
= - . . -
I ITECH SAS Software - EN50530 - DEMO [ 152 day(s) remain | Chl suse Aslis o s e
Send Cmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
PV Gunve Inadiance/Temperature Curve MPPT Status
— ¥ =PV O MPPTLV @ MPPTPOWER —— Irradiance == Temperature Voc 696.927 v
Isc 24752 A
10100 Ump 500725 V
imp 19978 A
777777777 MPP 100040 W
Voltage 0.000 v
g g Current 0.0000 A
g g
z 5 o R : Power 000 W
H 5 g MPPT Efficiency 0.0000 %
5 B aadon 8 Avg. Efficiency 0.0000 %
£ g Record ‘Open Report
rrrrrrrrr — Power —— Voliage = Current
H | | H | | | | €I
- . ; - 0 X . ; . . 00 w0
200 4o eeo  @so  1pi0g poed
Vottage() Timefs) ot
100
0
Pmax 1000/2] w |[static [ Dynamic| Repert . ’ \
waterial | TF
c8i TF 100
Warm Time 30012 ses s
cSi Static MPPT Test F Static MPPT Test &
40
cSi Dynamic MPPT Test 10% - 0% TF Dynamic MPPT Test 10% - 50% 2
0
Output cSi Dynamic MPPT Test 30% - 100% TF Dynamic MPPT Test 30% - 100% 0 1 2
ONIOFF 7
cSi Start-up & Shut-down Test TF Startup & Shut-down Test 5
Status: None P
—— 08
During Time:  00:00:00 Displayhe report afer festing | Generate ‘ stop 04
— 0.2
0.0
1 1 2
y oo 3 o Selection area of report test items e

Operation steps
1. Click [Report] to enter the report test interface.

2. Set Pmax as needed. The Material setting is invalid here and the actual
Material is subject to the report test items. The Warm Time defaults to 300
seconds and cannot be set by the user.

3. Select test item as needed.

4. Check [Display the report after testing]. After test, output report will be
automatically displayed. If the button is not checked, after test, the software
will automatically prompt the storage path in the computer.

5. Click [Generate] to execute report test item. After test, the table will be
displayed in excel. Table forms vary a lot based on different test items.
Examples are given as below.

Test specifications for the static MPPT efficiency

MPP Voltage of the MPP power of the simulated 'V characteristic normalised
simulated IV Simulated IV to rated DC power, Pmpp / Pdc
characteristic characteristic 0.05 0.40 0.20 0.25 0.30 0.50 075 1.00
of the PV generator
Vmppmax = c-5i
Vdc = c-5i
Vmppmin = c-5i

European MPPT Efficiency ( 0.03 = 5% + 0.06 * 10% + 0.13 * 20% + 0,10 * 30% + 0.43 * 50% + 0.2 * 100% )

c-5i Vmppmax 0.00
c-5i Vdc 0.00
c-5i Vmppmin 0.00
CEC MPPT Efficiency ( 0.04 * 10% + 0,05 * 20% + 0.12 * 30% + 0.21 * 50% + 0.53 * 75% + 0,05 = 100%: )
c-5i Vmppmax 0.00
c-5i Vdc 0.00
c-5i Vmppmin 0.00

Parameter Import/Export
Click [Export]. Related parameters on the test interface will be exported in txt.

Copyright®© Itech Electronic Co., Ltd. 19



\=ITECH

The user can edit txt files in the same format and import the files to the computer
by clicking [Import].

3.3 Table Mode

SAS1000M provides table drawing. The user can edit multi-point voltage and
current values in table. The software will automatically draw a PV curve for
convenient test under given conditions.

L] Note

In the table mode, the imported voltage value and the edited voltage value cannot be the
same.

3.3.1 Program

Edit Curve

Under SAS1000M Program, the user can define 10 Program files. Each
Program file contains 10 curves at maximum. The user can select one curve
from self-defined 100 curves (IT-M series instrument supports 10 curves) and
each curve contains 128 points, and combine curves into a Program file based
on required sequence. In addition, the user can set cycle count and final status
of Program file.

L ITECH SAS Software - Table Mode Simulation - DEMO [ 1559 day(s) remain | 3 = X

1 Send Cmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
Table Mode Simulation | WPPT Status

Voc 17.180
Isc 44500

v

A

] Vmp 9780 V

— v — PV O MPPTLY O MWPPTPOWER urve g ELEE Imp 15675 A

w

i i i v
A

Program Point I

upP 1533
Voltage 0.000
0 445 ) Current 0.0000
0.02 4445 i Powier 000 W
004 4435 MPPT Efficiency 0.0000 %
Avg. Efficiency 00000 %

Index Voltage Current =

0.06 4395

2
3
4
& S Record | Open Report
3 2 5 007 43625 pen Repol
H H
g é [ 0.09 433 — Power —— Voltage —— Current
3
7 0.107 4.2075
500
8 0124 4265 e
9 0141 42325 <
200
10 0.158 42
1 0175 41675
12 0192 4135
12 0.209 41025
14 0.226 4.07
Program 15 curveNum, 1 Lo 1] NextProgram =
g o gram | None 15 0243 40375

Index Curve No Operation Type Execute Time (sec) it 16 112 4005
Write
B Auto ~o Program 17 113 3.9725

18 114 3.94

Read 19 115 3.9075 2
FREET The quantity of imperting data is limited 128

The calumns must be in the order of index, voltage, and
current. And the first row must be the fitles:

s || | 5% | [555

"

Run

N =

1: Curve display

2: Program edit area, select and edit the sequence or execute time of curves,
and execute the program.

3: Curve edit area, can edit 100 I-V curves (IT-M series instrument supports 10
curves) which include 128 points.

Before creation of Program file, the user needs to define Curve for selection.
Directly select a Curve number on the Operation Interface and continuously set
voltage and current value of each point as needed. After setting, corresponding
PV curve will be displayed at the left graph area.

® Import/Export Curve in Computer
In addition to direct editing of voltage and current parameters on the software
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operation interface, the user can edit curve files and save them in the software
through Import. This function simplifies the Curve operation process and is easy-
to-use.

1. Create a new Excel document on the local PC and name it Curve1.
2. Open the Excel document and save it as in “other formats” in “(*.csv)”.

3. Open the Curve1 csv file and set voltage and current value of each
point of the curve. The arrangement format is index value, voltage and
current. The first line is title. Quantity of import points is limited to 128.

& E C

Index Yoltage Current
0 28.0374
31 28.0374
63 28.0374
34 28. 0374
25 28.0374
o7 28.0374
.88 28.0374
2.2 28.0374
2.81 28.0374
2.82 28.0374

o O o O

Lon I Uil S B n I oy R S ¥ R e

—

4. Select the number of curve to be saved. Click [Import] and select the
newly-created csv file. The curve data will be displayed in the table and
curve diagram of the Program interface.

The user can also export PV curve parameters in the software to the
computer. Select the number of curve to be exported. Click [Export] and
select save location.

® \Write/Read Curve from Device

Apart from the above two methods to define a Curve, the user can save PV
curve parameter values of the device to the software for internal usage via
Import, and edit the parameter for a single curve.

Read Edit Write Edit

ReadAll Write All Curve Curve

® Read All Curves

Click [Read All] to read out data of all 100 curves inside the device and
save them in the software.

® \Write All Curves

Click [Write All] to write data of all 100 curves of the software in the device.
The Read/Write process may take about three minutes and the number of
the executed Curve will display in this process.

® Read Edit Curve Parameter

Select the number of curve to be updated on the software interface. Click
[Read Edit Curve]. The data of selected curve will be updated as internal
data of the device and stored in the software.

® \Write Edit Curve Parameter

Select the number of updated curve on the software interface. Click [Write
Edit Curve]. The data of selected curve will be written into the device.
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Create Program

By creating Program files, the user can output PV curves in various forms to
facilitate complex MPPT.

Program 4= Curve Num. 1% Loop 15 Mext Program |Mone =

Index Curve Mo Cperation Type Execute Time (sec) —
Write

_1 Auto |v| 0 Program

Read
Program

Run

Description of parameters in Program editing area:

Parameter Description

Program Set Program number, with range of 1 to 10.

Curve Num Set Curve Num. in the Program file, with range of 1 to 10.
Loop 1Sgtolgéecute count of current Program, with range of 1 to

Next Program Set next Execute status when this Program is over.
® None: Stop execution when current execution is over.

® 1 to 10: Execute next selected Program when current
execution is over.

Curve No Select a Curve number for this step from 1 to 100 curves.

Operation Type | Set Trigger mode.
® Auto: Auto trigger

® Manual: Manual trigger

Execute Time Set execution time for each step under Auto Trigger mode,
with range of 0 to 86400.

When the Operation Type set to Manual, the Execute Time
can not be set. The running time of curve is according to the
trigger manually.

Detailed operation steps are as below:
1. Select Program Num.

2. Select Curve Num. The list of curves in program table varies according to
the number of curves selected.

Set number, trigger type and execution time for each Curve.
Set Program cycle count.

Set final status of execution.

Write the Program
Before running Program, you need to write the established program file in the
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software to the device.

Click [Write Program], the data of programs 1 to 10 in software will all be write
to the device.

Click [Read Program], the data of programs 1 to 10 in the device will all be read
and updated to the software. New data are displayed in a list.

Run Program

Click [Run] to execute and output selected Program. Meanwhile, MPPT display
area will display real-time voltage/current values and curve graph to test MPP.

During test, curves in program file execute according to trigger condition.

When the Operation Type set to Auto, the next step executed automatically
when the running time meets the Execute Time setting.

When the Operation Type set to Manual, the next step need to be trigger
manually, the prompt interface as shown below.

Question

, CHIL:
Press [YES] to next step.
Press [NO] to stop test.

3.3.2 Point

SAS1000M provides Point Definition function. The user can set voltage and
current values for each point of the curve with range of 128 to 4096. (The curve
points range is 128-1024 for IT-M series)

¥ ITECH SAS Software - Table Mode Simulation - DEMO [ 1559 day(s) remain | el el - S - - - - =) X
< ) Send Cmd: 0 Send Fail: 0 Read Fail: 0 Format Fail: 0
Table Mode Simulation WPPT Status
— Point ‘ 1 Voc 18108 v
Isc 95000 A
vmp 16680 V
Clear Import Export mp )
mpp 130.85 W
Index Voltage Current Voltage e
0 95
— LY ——FY O MPFTLY O MPRTROWER Current 0.0000 A
2 0.001 9.499 Power 000 W
3 0.002 0408 MPPT Efficiency 0.0000 %
. 0003 9497 AngEmuency 00000 %
Record | Open Report
5 0.004 9.496 pen Repo!
6 0.005 9.495 — Power —— Voltage —— Current
7 0.006 9.494
I g 500
g £ 8 0.007 0.403 o
= 2
E E 9 0.008 9.492 SLL
=] 200
10 0.009 9.491 100-
I 001 9.49 % 1 2
12 0.02 9.489
13 003 9.438 100-
&0
14 0.04 9.487 60
15 005 2.485 o
Voltage(V) 20
16 0.06 9.485 o
7 007 9484 o ! :
13 008 9.483 o
19 009 9.482 - 08
*The quantity of importing data is limited from 128 to 4096 o
*The columns must be in the order of index, voltage, and 0.4.
cument Andthe first row must be the titles g;
l write ‘ Read I \ Run ‘ ° ! 2
Time(s)

1: Curve display area

2: Curve table edit area
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Import/Export Curve

The user can edit curve files in the computer and save them in the software
through Import/Export.

® Import curve

Detailed operation steps are as below:

1. Create a new Excel document on local PC and name it Curve.

2. Open the Excel document and save it as in “other formats” in “(*.csv)”.

3. Open the Curve csv file and set voltage and current value of each point
of the curve. The arrangement format is index value, voltage and
current. The first line is title. Quantity of import points is limited to 128-
4,096. (The curve points range is 128-1024 for IT-M series instrument)

4. Click [Import] and select newly-created csv file. The curve data will be
displayed in Point list.

® Export curve
Click [Export] and select save location.

Write/Read Curve

Edit Curve

Run Curve

Clear Data

The user can also read the curve data stored in the device to the software, or
write the software data to the device. Before running the curve, the data of curve
in software need write to device.

Click [Read]. The software will read device data and display data in the list and
Curve graph.

Click [Write]. The software will write all list data in the device.

The user can edit directly curve voltage and current values on the table with data
through keyboard.

After setting of curve, click [Write] and write the data to device. And then click
[Run]. The software will perform PV test based on data. Meanwhile, MPPT
display area will display real-time voltage/current values and curve graph to test
MPP.

To clear data, click [Clear]. All listed data will be cleared. The user can re-define
a curve.

3.4 Shadow Moving Simulation

With dynamic Shadow Moving Simulation provided by SAS1000M, the user can
change related parameters in the PV Curve graph by selecting number of serial
or parallel solar panels. Meanwhile, the user can also select from seven shadow
statuses to simulate various irradiance and temperature environments, thus
tracking MPPs under different circumstances. Test requirements under this
mode are subject to Regulation SANDIA.
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I ITECH SAS Software - Shadow Meving Sifnulation - DEMO [ 1559 day(s) remain | —— RAFT  em - - - = ]
Send Ci
Shadow Moving Simulation IPPT Status
Curve Points
Photovoltaic — ¥ =Py O MPPTIV  © MPPTPOWER o EZ=ZI5
Voltage Current Power - Isc 425010 A
1 0.00 42,5910 0.00 U [UHIZTR)
Imp 384300 A
2 120 425010 51.03
MPP  39244.22 W
3 2.40 425010 10207 Voltage e
4 3.5 425010 15310 Current 00000 A
5 479 425010 20413 Power 000 W
= - 5 500 425910 25516 . MPPT Efficiency 0.0000 %
g H Avg. Efficiency 0.0000 %
g g
] 2| pfuocueDemne Record |OpesRepoll
8
chppier [ 15t Sunergy =] | |—Pover — voltage — Current
flodule [S-175-195C(S-175C) <) | [s00
400-
i | | Voo | aa7ol|v vmp| 3570k v Iﬂl 300
i | | 200-
i | | = i 100
Isc | 530005 A Imp| 48200/ A | Update
4860 7440 0
o 1 2
Voltage(v) B[ -03402]% Delete
tat IOD. TotalE: ting I 00.00.00, Los
Import Template Download Impart a0
— 60-
PVModule SerialNum.| 283 Parallel Num. 8% | Clear Shadow ¥ Reference Value = Irra. = 1000 Wim2, Temp. = 25C 40-
20
Shadow Moving 3
o 1 2
|| Color .
1 1.0-
| Iragiance 700/ wimz o
= 06
u N Temperature | 25.012]C o
] ] oo
e e r e ey ° 1 2
Initial ‘ | Run ‘ Timets)

PV Curve graph
List of 1,024 sampled voltage/current/power values for PV Curve graph
Draw shadow area with PV Module

PV Module setting area and Shadow status selection area

a M v nh e

Display area of MPPT real-time parameter curves

Create Module

During Shadow Moving Simulation operation, the user should select solar panel
supplier at setting and selection area of PV Module, and then select different
solar panel models based on selected supplier. SAS1000M has several
mainstream solar panel suppliers and models for selection.

Apart from built-in models, the user can use the following two methods to create
new modules.

® Edit the module on the software interface. Detailed operation steps are as
below:

1. In PV Module Define area, edit a series of parameters like voltage and
current. After editing, click [Create]. As shown below.

L& Create PV Madule *

Supplier [TECH |

Module  [ITB5XX] |

Save Cancel

2. Edit supplier name and model name. After editing, click [Save]. The
created module will automatically appear in the list of suppliers and
models for selection.
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® Edit the document in the computer and import it to software. Detailed
operation steps are as below:

1. Click “import template download” to download the import template.
PV Module Define

Supplier | A-Sun Energy w
Module | ASUMA90-M{ASUMN190-M) W
Voo 44 465 v Vmp 36.00% v | Create

Isc 57000 A Imp 528000 A | Update

B -0.360 5| % Delete

Import Template Download Import

# Reference Value == Irra. = 1000 W/#, Temp. = 25°C

2. Open the downloaded template “PVModulelmportTemplate.xlsx” as
follows. Edit the desired parameters. Up to 65535 Module data can be
saved in one downloaded template and imported into software. Close
the downloaded template after finishing editing.

A B - D E F G
1 | Supplier Module Voc(V) Isc(A) Vmp(V) Imp(A) Beta(%)
2 |ITECH Module1 10 1 9 0.9 -0.384

3. Click [Import] and select the edited downloaded template to import it
to software. The imported modules will automatically appear in the list
of suppliers and models for selection.

® Edit Module

The user can re-edit parameters for new module. Select the module to be
edited, and modify parameters as needed. After editing, click [Update] to
complete operation.

® Delete Module

The user can delete newly-created Module. To delete a Module, click
[Delete].

Edit Shadow Status

After setting of solar panel mode, the user can select shadow status. SAS1000M
provides seven shadow statuses for selection. Apart from blue, which indicates
no shadow (standard irradiance 1,000W/m? and temperature 25°C), the user
can define other six shadow statuses. Detailed operation steps are as below:

1. Click the drop-down list at right side of Color and select one as needed.
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2. After selecting, to change temperature or irradiance value, input required
value in the editing box at bottom.

MPPT Test

Shadow Moving

Colar

Irradiance 1000 = | Wim®

Temperature | 250 - °C

Draw Shadow

After defining temperature and irradiance values of the shadow, the user can
draw shadow shape and size in the solar panel simulation area to simulate
shadow status under actual climate. During drawing, the user can change
shadow status and continue drawing. Detailed operation steps are as below:

1. Set number of serial and parallel PV Modules. (For example, 28 pieces per
series, and 8 series in total)

Select the color of cloud to be drawn.

3. In the Module blockage, hold the left mouse button and slip the mouse to
draw the selected shadow area and click any block to select single area.

PV Module Serial Num. | 28/3| Parallel Num. 8% Clear Shadow

ANEEEEEEEEEEEEEE
||| HEEEEN AN

ANEEEEEEEE |
ANEEEEEEE

ANEEEEEEEE
==IIIIIIIIIL
L]

4. After drawing, click [Initial] to make the PV Curve into effect.

Edit Shadow Moving Parameters

After drawing shadow size and shape, the user can set moving direction, warm
time, executing time and changing time of moving during shadow moving
simulation process to better fit actual climate.

[ Note

The software will automatically adjust the running time to make the shadow movement
completed.
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| Shadow | ioving

Executing Time | 30003 Sec
Changing Time 5 Sec

Warm Time: instrument warm time

Warm Time 5 Sec

D
DD

Executing Time: the curve running time

Changing Time: interval of cloud shadow moving, take the above figure for an
example, the cloud shadow moving every 5s.

Run Shadow Simulation

After setting all parameters, click [Run] to run shadow moving simulation.
Meanwhile, MPPT display area will display real-time voltage/current values and
curve graph to test MPP. Actual running interface is as shown below.

K ITECH SAS Software - Shadow Moving Simulation - DEMO [ 1558 day(s) remain ] — B N R e w o

Shadow Moving Simulation WPPT Status
Curve Paints

Photeroltaic — ¥ —— Py O MPTLY O MPPTPOMER Voo 122576

Voltage Current Power 2 Isc 425910

4270 ’ n O £ 0.00 125910 0.00 vmp 100170

v
A
P v
Imp 355185 A

2 120 425910 5103
MPP 3557880 W
v A — 3 240 425910 10207 Voltage 995706 V.
a 359 425910 153.10 Current 357233 A
5 179 125910 20413 Power 3556990 W
B MPPTEfficiency  99.9750 %
Avo.Efficiency  99.9665 %

2562 - - 599 42,5010 256.16 | _

Record | Open Report

—— Power —— Voltage —— Current

Current{A)
@wiamag

1705 - |

4880 7440
Voltage(V)

Status: WARM(3) Total Executing Time:  00:00:02 |mport Templats Downioad

PVModule SerialNum.| 28/°| Parallel Num. 81

Shadow Moving

ety

3.5 List Mode

SAS1000M provides a List mode, the user can define multiple waveform curves,
and then combine different waveform and run in sequence or according to the
trigger signal.

List Mode has two modes: Curve or Userdefine, which are different from Curve
and Userdefine in the main interface. Curve is the Curve simulation Mode under
regulations, while Userdefine is the user-set Voc, Vmp, Isc and Imp simulation
Curve. Other execution methods and temperature illumination conditions are the
same.

3.5.1 Introduction of Main Interface
Take the Curve interface as an example, except for different parameters of
curves in the interface, other areas are consistent with Curve interface.
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MPPT Test

v o T ; -
K ITECH SAS Software - List Mode Simulation - DEMO [ 153 day(s) remain ] - B o0 s e X
Send Cma 0 Send Fail: 0. Read Fail: 0 Format Fail:0
PV Curve IV Cu rve d ispla Irradiancel Curve MPPT Status
— =0 3wt e krenen |IFradiance/Temperatuse-GCuvie Gz OO
’ ’ ) ’ ’ " " 0.0 Vmp 0000 v
imp 00000 A
N e e S MPP 0.00 W
g Ey Voltage 0000 v
z 3 ]
EREECE - a z H Current 00000 A
= = =
) g 8 a4 Power 0.00 W
& E] = s MPPT Efficiency 00000 %
£ 8 Avg. Efficiency 0.0000 %
V| Record ‘Open Report
v . " . 0 = Power —— Voltage === Current
220 440 B0SD 8080 10100
Voltage (v) Time (s)
| Execute Wode: © sequence Trigger
Sel Al Process  Index Regulation Material  Vmp(v)  Pmp (W) Ira.(Wim2) Temp.(C)  WarmTime (sec) RunTime (msec) Avg. Mppt (%)
|
1 ‘ Create ‘ | Delete ‘ | up ‘ ‘ Down ‘ ‘ Export | ‘ Import | ‘ Clear | Execute Cycle 15 Run

3.5.2 Edit List Curve

1. Click [Create] button to edit a new list curve at list edit area, as shown below.
® Curve mode

L= ITECH SAS Software - Edit List Mode Item (e e
Setting
Regulation W Iaterial 1_':7'
Vmp 500,00 (V) Pmp 100005 (W)
Irradiance 1000.005 (Wim2) Temperature 2500 ()
Warm Time 3005 (Sec) Run Time 300000 (ms)

Current (&)
(AA) Jamod

0o 1420 284.0 4260 5650 7100
Voltage (V)

® UserDefine mode
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MPPT Test
L ITECH SAS Software - Edit List Mode Item LX)
Setting
Voo 500.001%] V) Isc 100f]| &)
Vmp 400,005 (V) Imp 0.803 (A)
Irradiance 1000.005 (Wim2) Temperature 25.005 (C)
Warm Time 3005 (Sec) Run Time 300000 (ms)
Redraw
— I — P
140 340
1 i - T = 272
S (1 i U RO SO S O —— 204 § |
E ]
I e R e 13 3
11— e e B .
000 ’ ’ ’ 5 0
0.0 1020 204.0 306.0 405.0 5100
Voltage (V)

2. Setthe curve parameters and Irradiance/ temperature parameters in Setting
area, then click Create button to create a new list curve. Repeat this
operation to create multiple List curves.

3.5.3 Run List

There are two modes of list running.
® Sequence: All the selected curves are executed in sequence.

® Trigger: The curve in the List is executed according to the trigger signal. If
no trigger is performed, one of the curves is always executed.

Running in Sequence Mode
1. Select “Sequence” on the List area.

2. Select the curves to perform in the edit area below.
3. Click [Run] to perform the list curves in sequence.

Take the Sequence mode as an example. The parameters of the Curve in
Userdefine mode are not exactly the same.
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MPPT Test
Execute Mode: @ Sequence () Trigger
Sel All Process Index Regulation  Material Vmp (V) Pmp (W) Irra. (Wim2)  Temp. (C) Warm Time (sec) RunTime (msec) Avg. Mppt (%)
Todo 1 EN50530 TF 500 100 1000 25 300 300000
Todo 2 EN50520 TF 500 100 1000 25 300 300000
Todo 3 EN50530 TF 500 100 1000 25 300 300000
Todo 4 ENS0530 TF 500 100 1000 25 300 300000

I O O N T S N N ™ N

l Create

[ | omm [ oo Lo oo 52

l Delete

Dou

Create: New a List curve step

Delete: Delete a List curve step

Up: Move the selected List up in step order
Down: Move the selected List down in step order
Export: Export the List file to an Excel table
Import: Import the List file data from excel

Clear: Clear all List curves
® Execute Cycle: repeat execute.
ble-click the List step to modify the step curve data.

Running in Trigger Mode

P w DN PRE

Select “Trigger” on the List area
Select a curve to perform in the edit area below.

Click [Run] to perform the selected list curve.

If you need to run other curve, click the lightning icon in front to trigger the

curve.

Take the Sequence mode as an example. The parameters of the Curve in
Userdefine mode are not exactly the same.

Execute Mode: ) Sequence @ Trigger

Trigger Index  Regulation  Material Vmp (V) Pmp (W) Iradiance (W/m2)  Temperature (C) ‘Warm Time (sec) Avg. Mppt (%)
" 1 EN50530 TF 500 100 1000 25 1
’ 2 EN50530 TF 10 100 1000 25 1
" 3 EN50530 TF 100 30 1000 25 300
" 4 EN50530 TF 500 100 1000 25 300

I Create

l Delete

Create: New a List curve step
Delete: Delete a List curve step
Up: Move the selected List up in step order

Down: Move the selected List down in step order

oo ] o som
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Export: Export the List file to an Excel table
Import: Import the List file data from excel

Clear: Clear all List curves
® Execute Cycle: repeat execute.

Double-click the List step to modify the step curve data.

3.6 Config Setting

Click [Config Setting] in the main interface and enter the configuration function
interface shown as follows.

Fm Config Setting e |
Vmax 405 vV
Polling Time 2005 msec

The time of every record fixed for @ one second

polling time

save | | cancel

Parameter description:
® Vmax: the maximum output voltage value of the power supply in PV mode.

® Polling Time: the data polling cycle between software and power supply,
with the range of 50ms to 1000ms.

Under shadow moving simulation mode, the polling time range is 100ms-
1000ms.

® The time of every record fixed for: the method for the software to record the
data, there’re the following two options.

+ one second: record the data every second.
+ polling time: record the data every polling time.

3.7 Parameter Setting

User can define the parameters of regulation and PV module under the
Parameter Define interface.

L= Parameter Define __ (X ]
Ira. Ref. 1000 5 Wim2
EN50530 SANDIA USER DEFINE
Temp.Ref. 25 & T Temp.Ref. 50 5| Temp.Ref. 25 & T
csi TF TF il
FFv [0.800 & FFv (0715 5 FF 0550 = FF 0680 5 B 0250 |+ wrc |
FFi [0.905 % FFi 0.808 = B |-0280 & %rc g 0380 5 wrc vy 0250 [ wrc |
Ce [2514 2{E03WmM2 Ce 1252 =E-03Wim2 y 0280 & wic v 0380 [ serc |
Cv [8583 [&{E-02 Cv [8419 [{E-02 |
Cr [1.088 2{E-04Wm2 GCgr 1476 =E-04Wim2 HEC |
a  [n0d0 B wre a 0020 [ W FF 0800 (=
B |-0400 % wric g 0200 |2 wrc B 0500 | %TC
v [0.400 | wic vy 0200 2 %wrc ¥ [0500 (5 sIC
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3.8 Error Check

In the upper right corner of the software interface, the user can intuitively see
the number of the sending command (Send Cmd), sending fail command (Send
Fail), read fail command (Read Fail), and format errors (Format Fail) for each
function during the operation. As shown below.

Send Cmd: 11 Send Fail: 0 Read Fail: 0 Format Fail: 0 |

The user can also click [Error Check] in the main interface to entry the error
check page.
L= ITECH SAS Software - Error Check (Bt

VISAOPEM FAIL: 0

VISASEND FAIL: 0

VISAREAD FAIL: 0

FORMAT FAIL: 0

SEND CMD: 243

Close

VISA OPEN FAIL: determine whether there is an error when opening the
communication interface.

VISA SEND FAIL: sending fail commands.
VISA READ FAIL: read fail commands.
FORMAT FAIL: format errors.

SEND CMD: sending commands.

The sending commands here is different from that in the upper right corner
of the software interface. One is the total number of the sending commands
during the operation, and the other is the number of the sending commands
under the specific function.
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Contact US

Thank you for purchasing ITECH products. If you have any doubt about this product,
please contact us as follows.

1. Please refer to the CD-ROM of related user’'s manual in package.

2. Visit ITECH website www.itechate.com.

3. Select the most convenient contact for further consultation.


http://www.itechate.com/
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