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Chapter 1. Wind power generation experiment equipment

1. Wind Power generating test system
(1) Summary

Wind generating test system, KTE-7000WG, consists of wind generating system and wind power
convert test system. Power used in test is produced from virtual wind generating system, and power
convert test system converts the electric energy to usable power for normal load operation throughout
power convert from ac to dc or dc to ac. Also, power convert test system creates the basic sequence
controlling circuit throughout automatic control part for control tests for each capacity of wind

generating system.

(2) Configuration of the experimental device

(o) Gariasi

[Wind Power generation experiment equipment]
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2. Characteristics of wind generating test system

(1) Virtual wind generating experiment equipment

1) This equipment is make a virtual wind. Wind energy can be produce electrical energy through

wind generator. This equipment is RPM control and wind speed control two types.

(2) Characteristics of Wind power convert experimental device

1)

2)

3)
4)

5)
6)

7)
8)

9)

This device is the educational energy collect test device, registered as a design of practical utility
(no. 20-2009-894).

Power convert test can be conducted to use the renewable energy generated from wind generator
to load.

Using electric element, basic sequence circuit related to wind generating can be created and tested.
By connecting to thread wiring test system (SQ) and (PLC) controlling test system, experiments
about series/ parallel controlling circuit formation, load power supply circuit, automatic convert
circuit formation in case of discharge or black out, and independent inverter system circuit
formation, can be conducted.

Because it is console type, mobile test is easy.

To save the wiring times, circuit formation part of control panel consists of terminals, such as
circular terminal and banana jack, etc.

Power generated from wind generating system can be stored in battery safely.

Power generated from wind or commercial power can be converted to ac throughout independent
inverter and grid-connected inverter.

It can be linked to wind monitoring test system, and by using this, more efficient solar generating

test can be conducted.

10) Considering that situation which has no wind, test using commercial power can be conducted.

11) Controlling system is controlled with 24v, and protection function is applied basically using

protection fuse.

12) It is designed for easy internal circuit inspection and repair, and to have excellent heat

protection.
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3. Configuration of Wind generating test system

(1) Wind Generator
Wind generator has a capacity of 60W and it uses virtual wind producer, which allows precise
control of wind speed, to test the performance of wind generator.
1) Wind Generator

% Specification
Rotor Diameter: 510mm
Wind Speed: 2.6m/s
Volatage: DC 12V
Electricity Yield:
Generates 6W/h at 5.25m/s
Generates 25W/h at 9.8m/s
Generates 80W/h at 20.6m/s

2) Virtual Wind Producer

% Specification

Power: Single-phase 220V, 60Hz
Fan Size: 370cm

Electricity Consumption: 400W

- Max. Wind: 6,0600CMH

It produces virtual wind for the wind generator to operate and the wind speed can be

controlled with an inverter.

* Specification

- Voltage: Single phase, 200 ~ 240VAC * 10%,
Input Frequency: 50 / 60Hz + 5%

1.2KW rated output motor control

Over load Limit:150%rated current for 60 seconds
Output Rated frequency: 1 ~ 400Hz
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3) Wind/Temperature Gauge

% Specification

- Measuring Range: Wind speed 0~30m/s, Temeprature
-20~80°C

- Resolution: 0.1m/s, 0.1°C

- Uncertainty: +£0.3m/s, +£0.4°C

[Diagram 2-7]
Wind/Temperature Gauge - Unit: m/s, fpm, °C°F

It measures the wind speed depending on the change in the wind power by the virtual
wind producer and measures temperature necessary for calculating the efficiency of the

solar module.

(2) Power Conversion System control panel configuration

Power converter consists of generating and controlling parts, and using banana jack to control panel,
solar generating system can be created. Also, by using basic sequence emergent, sequence tests related
to solar generating can be conducted, and basic information such as ac and dc voltage, current, power,

etc during system operation can be obtained. Next image shows each configuration of controlling panel.

1) Power supply, communication ports, manual and automatic control switch

A. Power N.F.B

* Model 32GRh

* QOperating Voltage Range: 88V~242V
* breaking current: 30A

* Current sensitivity: 30mA

* AC LAMP(1EA):
24V Red Lamp
* FUSE(1EA) : 250V, 30A

[(N.F.B,GR Type)] [Fuse & Lamp]

It is the switch that controls the main power of system for preventing overload. If excess currents,
such as leakage current flowing when leakage and short circuit or excessive current generated due to
overuse of device or machine, over the rated current, breaker will be turned off. Internationally used
english name is molded case circuit breaker(mccb), and no fuse breaker(N.F.B) is mostly used in north
america. Generally, name of breaker that has leakage break function is called as earth leakage circuit
breaker(ELCB). If turn on the breaker, ac lamp will be on, and in case of breakdown of breaker,
power is supplied throughout fuse.

B. SQ & PLC Communication Port
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* Centronic Connector 1EA
* Pin : 36pin

* female.

[Centronic Connector]

Remote control test of wired control method can be conducted by connecting 7000SQ and 7000PL
throughout centronic connector(male) to sq and plc ports. SQ and plc connected to power convert test
system with centronic connector is supplied from this cable without additional power supply, and it is

used when educating basic sequence and plc.

C. Select switch

Generator
off

wmio

Select switch located on power breaker switch is made that manual or automatic controls are

available for generating method of power convert test system.

2) Choose wind Department

* Toggle Switch : 1EA

* (+), (-) Each output 1EA
* Blue LED Blower 1EA
* LED LAMP

[Wind power output]

Powers generated from wind power generator can be connected/disconnected to (+) and (-) terminals
throughout on/off controls of toggle switch. Turn of this switch to process the wind power test, and
connect the banana jack from (+) and (-) terminals, system configuration required for wind power
generation can be started. Blue led blower is operated if turn on the toggle switch, and it indicates that
wind power generation test is being operated.Also, it displays the dc voltage current output from wind

power generator.
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3) Show Info

*» Wind Generator DC Voltmeter 1EA

* Wind Generator DC Amperemeter 1EA

* Battery DC Voltmeter 1EA

* Battery DC Amperemeter 1EA

* Grid Frequency meter 1EA

* Main Power Voltmeter 1EA

* Main Power Ammeter 1EA

* |mport Power Voltmeter 1EA

* |mport Power Ammeter 1EA

* |mport Power Watt-Hour meter 1EA

* Grid Connected Inverter Voltmeter 1EA
* Grid Connected Inverter Ammeter 1EA

* Stand-alone Inverter Voltmeter 1EA
* Stand-alone Inverter Ammeter 1EA
*x Stand-alone Inverter Watt-Hour meter 1EA

4) Wind power system configuration Part

A. Wind Generator Output

~ W.IN Generator Output

*

=] Ll Toggle Switch 1EA
e ’ e * (+), (-)Each output 1EA
* Blue LED Blower 1EA

ouT

* LED LAMP
[Wind power output]

In wind generator output, toggle switch is used when on/off the both poles trace device and
generating system. 24v electric signal that can consist the wind generating system when toggle switch is
'on', and lamp will be on. Connect the banana jack from output terminal of wind generator output to s.

In of charge controller to create a circuit.

B. Charge controller

* [+]Terminal 2EA
* [-]Terminal 2EA
* Lamp terminal 2EA

[Input and output terminals of Charge controller]

If jack is connected, power of wind generator is supplied to charge controller. Supplied power is

converted to constant 24v.
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C. Charge Battery

* [+]Terminal 2EA
* [-]Terminal 2EA
* Lamp terminal 1EA

[Input and output terminals Charge Battery]

If banana jack is connected from output terminal of charge controller to charge battery input terminal,
wind power generated as 24v constantly is stored in battery. Charge battery output terminal connects the

banana jack to inverter input terminal.

D. Import power

* Toggle Switch 1EA
* [+]Terminal 1EA
* [-]Terminal 1EA
* Lamp terminal 1EA

[Import power supply switch and output jack]

Commercial power can be used in case of bas weather or night when solar generating is hard.
Connect the banana jack from output terminal of import power to import input terminal of ats, and
after creating load device, turn on the switch and then load test using commercial power can be

conducted.

E. Grid connected inverter

Grid connected inverter

Be o * [+]Terminal 1EA
Q O @ * [-]Terminal 1EA
‘Battery Power In * Lamp terminal 1EA

[Grid connected inverter configuration terminal]

It is the terminal that can grid-connected by connecting battery power and commercial power, so

throughout this terminal configuration, generated power can be supplied to kopec.

F. Inverter (DC to AC )
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* DC [+]Terminal 2EA
* DC [-]Terminal 2EA
* AC [+]Terminal 2EA
* AC [-]Terminal 2EA
* Lamp terminal 4EA

[Inverter Select TFAH500W)]

Connect the banana jack from output terminal of charge battery to inverter input terminal, and then
24v dc can be converted to 220v ac. Ac220v output terminal is connected and created with inverter

input terminal of ATS.

G. Automatic Transfer Switch

Automatic Transfer Switch
* [+]Terminal 3EA

@ Q @ @ Q é 0 Q é * [-]Terminal 3EA

Inverier Import Bower * Lamp terminal 3EA

Power In Power In ouf

[Inverter & Import power input terminals and output terminals]

When creating the independent solar generating system, connect the banana jack from inverter output
terminal to inverter power input terminal of ats, and then create and use the load from output terminal
of ats. When test is conducted using commercial power, connect the banana jack from import output
terminal to import power input terminal of ats to create the load from output terminal of ats. If inverter
system is created, load will operate immediately, but in case of generating system using commercial
power, load will operate after 30 seconds of delay time. In other words, load created throughout import

power input terminal of ats, will operate after 30 seconds.

H. Load select

Load Select

+ -+ - 4+ -
00000008

Load 1 - Load 2 Load 3

* [+]Terminal 3EA
* [-]Terminal 3EA
* Lamp terminal 3EA

[Select the load terminals]

Connect the banana jack to 50w load terminals of output terminal of inverter, output terminal of
import and output terminal of ats, and operate system, and then connected lamp will work. Because

connecting configuration is ac load, it should be connected in parallel.
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(3) Part of power conversion device.

1) Charge Controller
It converts the unstable voltage of electricity produced from solar
generator to 12v constant voltage, and it protects the battery from over

charge and over discharge.

2) Battery
SO

from solar generator. If input voltage is instable, battery life will be

It is the device that stores the electricity with 12v dc produced
and problem may occur when charging the battery,

shorten,
charging using charging controller.

3) Stand-alone inverters
To operate the load device directly and also it converts the

dc24v to ac200v

DARDOA hallende powei

4) Auto Transfer Switch (ATS)

ATS, Auto Transfer Switch

ATS, Automatic Transfer Switch, secures double or triple power in order to automatically

switch to spare electricity when the main power is cut or the voltage thereof falls below
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the standard rate, allowing the user to be supplied with a constant power.

5) Grid-Connected Inverter

Grid-Connected Inverter (300W)

It converts 12V DC to 220V AC. It communicates to the commercial electricity system to

supply power to the load and supply the left over electricity to the system.

6, 40W incandescent lamps for AC220V are used

- &; 44;& to use used as loads for load testing with

Lamp (50W, 6EA)

electricity generated.

CKTENG 10



4. Data Acquisition device between PC and machine

4-1. Install and how to use KTE-DA100

(1) INSTALL USB TO SERIAL

KTE7000WG-AE100

- Communication method is using computer and RS232 protocol for communication.

- If you got a desktop which is connected with Serial Port back. you don't have to install USB To

Serial.

- If you got a desktop which doesn't have notebook or Serial Port, you need to install progress for

collecting data using USB Port.

1) Run Windows 7

2) Connect USB MultiPort to your PC’s USB port.

3) Inset media CD(provided with MultiPort) into the CD drive.

4) Click “Hardware and Sound” in “Control Panel”

=

Adjust your computer’s settings

| System and Security
f@ R YOUr com puter's status
T Back up your compiter
Find and fix problems

MNetwork and Internet
View network status and tasks

#

Choose homegroup and

-------"biru"ﬂf'itﬁ";'inu aam ll..
Hardware and Sound

{:ﬂ‘ View devices and printess
Add a device

II_I-IIIIIIIIIIIIIIIIIIII“
: Programs

E ﬂ Uninstall a program

- | +4 [ Search Controd Panel

£,

B

View by: Category ~

User Accounts and

Family Satety

EY Add or remove user
accounts

By Set up parental controls for
ANy usEer

Appearance and

Personalization

Change the theme

l._h.'II'Iﬂl." dr"-l-t—.i;p h.1rl-cv.3:r-1.'r.d
Adjust sereen reselution

Clock, Language, and
Region

Change keyboards or aother
input methods

Cheange display language

Eaze of Access
Let Windows suggest settings
Optimize visual display

CKTENG 11
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5) Following picture depicts Device Manager after carrying out step 4. Click “Device Manager”.

4 - - - :
|ﬂ ¢ Control Panel » Hardware and Sound » - | *3 '. | Seorch Control Ponel j o |
T — ——— - = = iy B
Coateos Fanel bikiis Devices and Printers avmssssssssaa.
Shrshennond Security Add & device | Addaprinter  Mouses B Device Manager &
“-..-..-..-...'
Network and Intemet AutaPlay
o o sivd Seond Change default settings for media or devices |
Plzy CDs or other rnedia automatically
Programs

User Accounts and Farmily Sound

Safety Adjust systernvolume  Change systemn seunds | Manage audio devices

|
Appearance and Power Options
Personalization

Change power-saving settings Change what the power buttons do | |

Clock, Language, and Region Reguire a password when the computer wakes

N €@ &

Ease of Access Change whenthe computersleeps | Choose a power plan N
Display
Make text and otheriterns larger ar sraaller | Adjust screen resolution
Connect to an external display | |

Hew to correct monitor ficker {refresh rate)

p— — T ——————————— —— == q,

6) Right click “USB <-> Serial Cable” in “Device Manager”. Then choose “Update Driver

Software”.

il Action - Waew Hielp
&= T E HmE &
a 8 sysbas-PC

[ -y% Computer
[ gy Disk drives
i - B Display adapters
I iy DVD/CD-ROM drives
b % Human Interface Devices
g IDE ATA/ATAPI controllers
|»-—= Keyboards
- Miceand other pointing devices
oM Monitors
[ -¥ Network adapters
FE Q.g,nm:r.dmug._.:...............
| 1[5 USB <-> Senial Cable|
| % [ USB <-> Serial Cable
| % [} USB <-> Serial Cable
| % i USB <-> Serial Cable
i.‘ Wbpwmmutﬂ,llllllllllll.
b 3 Processors
i -%| Sound, videc and game controllers
| -y88 Systemn devices

i § Universal Serial Bus controllers

LR L

CKTENG 12
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7) Click “Browse my computer for driver software”in order to install driver manually.

)
- —
ver Software - FT232R USE UART

._-. —

How do you want to search for driver software?

= Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software F
for your device, unless you've disabled this feature in your device installation i
settings.

|

(AR R EEEREEEEREENENEEREEEENEEEENNENERENRNNRNRENRNENRENREHRHSEHRHEF?

+

el CHSE & roT ol =1 S rwwale

Locate and install driver software manually.

-

II.II.II.IIIIIIIIIIII.I.I.I.I.Il.....................l.‘:

8) Click “Browse”and set driver software’s location to

[CD]:\Driver\USB\Win2000\,XP,2003,Vista,2008,7”.

i -
_ ® —
date Driver Software = FT232R USB UART

i — —

Browse for driver software on your computer

Search for driver software in this location:

D\ Win2000,XP, 2003 Vista, 7 * | Browse.. |
¥ Include subfolders |
2 Let me pick from a list of device drivers on my computer
This list will show installed dmver software compatible with the device, and all driver
software in the same category as the device,
I
|
[ Net || Cancel | |i
1

CKTENG 13
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9) Confirm that “USB Serial Converter” is installed normally. Then, right click “USB Serial

Port”and follow the same process from number 6 again.

‘ & [ m-h-e-rlqﬁi-cﬁs- EEEFEN

- 1] USB Serial Port %
E -l USB Serial Por EUpdate Driver Software...
“...fy USB Serial Por *Disable
. «

voUin USB Serial Por vy ceall

» Y% Ports (COM & LP|

p B} Processors Scan for hardware changes
b % Sound, video and -
» gM System devices | Properties

4 b Universal Serial Bus controllers
------ 6 Genenic USE Hub
? - § Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 279
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CA
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CB
Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
USE Composite Device
USB Composite Device
USB Mass Storage Device
USBE Root Hub
USB Root Hub
USB Root Hub
USE Root Hub
M. U3B Regtbuk......
USB Serial Converter ﬂ’c
USB Serial Converter B:
USB Serial Converter C;

...... U USB Senal Converter D:

L
fpEsEasEEEEEEEEEREERENS

tmi:bi:inmﬁi:t:dnttmt

LR R ] I-I-I - I-...;

CKTENG 14



10) Following picture depicts “Device Manager’after carrying out all steps.

“USB Serial Converters” and“USB Serial Ports” are successfully installed.

b - l;!' Network adapters
4 f'_;«" Ports (COM & LPT)
= 7? Communications Port (COM1)
------ Y3 EGP.Printer. Part IPTL,
Y5 USB Serial Port (COM10)’;
..... "? USB Serial Port (EOMII]
f? USB Serial Port (COMS) | :
'"? USB Serial Port (COIVB] .

f‘ Sound, video and game controllers
?- 78 System devices
a- ‘ Unwersal Serial Bus controllers
Generic USB Hub

‘_ﬂ

USB Composite Device

USB Composite Device

USB Mass Storage Device

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

- §..YSBRootHub..........
3 i USB Serial Converter A %

E: ' USB Serial Converter B -

. i USB Serial Converter C

£y ‘ USB Serial Converter D 2

.‘lII"I'-'I'IIIIIIIIIII.....I'

m-luc:c:-m?tz-'l:m-l:-'mt-m

11) “USB Multiport”installation on Window 7 is now finished.

CKTENG 15
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As can be seen, all

Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C9
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CA
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CB
Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
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(2) KTE-DA100 Installation and Operating

(D KTE-DAI100 Installation

15 KTENG Setup 1) You can see a installation files that in CD

) setup or USB for installation then double click
‘KTENG Setup’ file to start installation. If
the program cannot be installed using
‘KTENG Setup’, try to ‘setup’file.

) KTENG Setup k=l l=l - Wesd] 2) If you can see a ‘Setup Wizard® screen,

Welcome to the KTENG Setup Setup Wizard A click the ‘Next>’.

The installer will quide you through the steps required to install KTENG Setup an your computer,

WARNIMNG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or anw portion of it, may resultin severe civil
or criminal penalties, and will be prosecuted to the: maximum extent possible under the law,

Cancel Bac Mest >
1) KTENG Setup =] [=l ] 3) You can change a installation route. If

Select Installation Folder C you want to change a installation route,

click the ‘Browse..’ and find a new route

The installer will install KTENG Setup to the follawing Folder.

then click the ‘Next>’.

Tairstall in this folder, click "Mext". To install to & different folder, enter it below or click "Browse!

Folder:
1C:WPrugram Files (xBEMWKTENG Setupt | Browse... |
[ DiskCost. |
Install KTEMG Setup for yourseff, or for anyone who uses this computer
@ Everyone
“Just me
Cancel | | < Back | l Ngxt >

CKTENG 16



] (TENG Setup [EN =)

Confirm Installation (]

The installer is ready to install KTENG Setup oh your computer

Click "Mest" to start the installation.

Cancel | | < Back | [ Mext = ]

# KTENG Setup Ll Teuli=i )

Installing KTENG Setup A

KTENG Setup is being installed.

Flease wai...

¢ Cancel < Back et »

18 KTENG Setup [EN =)

Installation Complete LA

KTENG Setup has been successfully installed.

Click "Close"" to esit:

Flease use ‘Windows Update to check for any critical updates to the MET Framewark.

Carical < Back Cloze

KTE7000WG-AE100

4) It require to confirm installation intention.

Please click the‘Next>’.

5) Installing a program.

6) Please click the ‘Close’ and complete a

installation.

CKTENG 17
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7) Start program by using icon in wallpaper or routing folder then the main page of program come

up.
- \3| = a x
[ View 7 Setting & Control
v .
C - Solar Heat Solar / Wind
KTE-10008A
KTE-1000TP
KTE-2000EP KTE-7000PVT
KTE-7000GH-H
KTE-3000HD-H
KTE-3000HD-C
KTE-5000LT
KTE-6000BR
KTE-9000AU
KTE-1000AHU
KTE-2000AHU
KTE=1000BA Standard Refﬂge.rahon Experimental KTE-7000SR Solar. Radiation Energy
Equipment Experimental Equipment
Evaporation Pressure Parallel Solar Heating Hot Water
KTE-2000EP P . . KTE-7000SB Boiler Experimental
Control Experimental Equipment .
Equipment
KTE-2000EV Refrigerant 'Parallel Exp.ansmn KTE-7000PVT PVT Performgnce Measuring
Valve Experimental Equipment Equipment
KTE=3000HD- 4-Way Reverst? Valve Con'trol Heat KTE=7000GH- Geothermal Heat'Pump
H Pump Experimental Equipment H Experimenatl Equipment
(Heating Mode) (Heating Mode)
KTE=3000HD- 4-Way Reverst? Valve Con_trol Heat KTE=7000GH- Geothermal Heat.Pump
C Pump Experimental Equipment C Experimenatl Equipment
(Cooling Mode) (Cooling Mode)
KTE-5000LT Bme'lry Refngerz}tmn KTE-HB520 Hybrld' Power Con.ver5|on
Experimental Equipment Experimental Equipment
KTE-6000BR Brlrle Refngera'tlon KTE-7000SG Solar'Power Gengratlon
Experimental Equipment Experimental Equipment
KTE-9000AU Car_ A|r—Cond|t|.oner KTE-7000WG Wind _Power Gengratlon
Experimental Equipment Experimental Equipment
KTE=1000AHU Air-Conditioning Unit Automatic KTE-7000SH Solar-hydrogen Fuel Cell

Control Equipment

Experimental Equipment

KTE-2000AHU

Air Handing Unit Lab-view
Programing Egquipment

CKTENG 18



@ Main Menu Composition

]|
o|
ol

v

1) View

RENEWABLE ENERGY TECHNOLOGY

REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

i) View # Setting

KTE-1000BA
KTE-1000TP
KTE-2000EP

KTE-3000HD-H
KTE-3000HD-C
KTE-5000LT
KTE-6000BR
KTE-9000AU
KTE-1000AHU
KTE-2000AHU

& Control -

Geothermal Generation
E

KTE-7000GH-C

(Refrigeration 11 species, Solar-Geothermal 5 species,

Solar-Wind energy 4 species)

2) Setting

=
@
=
2
|

[

d;_l;,et setting
Serial setting
Save interval seffing
PH offset setting

Refrigerant sefting

3) Control

w PLC emulator
@ Digital output
&

Temp, Pressure

CKTENG 19
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(3) Setting

Menu

Explain

KTE7000WG-AE100

Offset Setting

Setting initial pressure, temperature

Serial Setting

Communicating port setting

Save Interval
Setting

Setting data acquisition time interval

PH Offset Setting

Setting range of axis at p—h chart

Refrigerant Setting

Select refrigerants

% Please refer to page 69 for more detail information.

(4) Control

Menu

Explain

PLC emulator

Using PLC control

Digital output

Control a Hardware

Temp, pressure

Control a temperature, pressure

TENG 20
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(5) Application of data acquisition equipment(Model : KTE-DA100)
@D Selection of Model

(1) When program
Retdcissiion Solar Heat Solar / Wind ) .
9 Geothermal Generation started, ‘View’screen is

activated.
(2) Select a model
what you want. (Click
the KTE-HB520)

- T

(3) Main user interface
of KTE-HB520 is

activated.

& x -

| coetficient of power

The area of ane cell
| umber of erils
iwu mocdudes
isolation

Efcioncy of solar cell

CKTENG 21
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1) Composition of main user interface

B om0 - =+ (1) Diagram display area
W0 View | 7 Settng () Conwol . F Battery 12V = - X = .
and real-time voltage and
* m KTE-HO570 ; J | .
= Mybeld Pawer Conversion Expariment Equipmant current COl’lﬁguI'athl’l
° Solar 't Discharge v @rld connected v Main v
Sotar A Discharge ) Grid connected A Main a W cell Surface temp
Solar w Discharge w Grid eannected w Main w Coufficient of nowie
— ’7 [ The area of ane coll
Solnr Powsr  Joint Box Chargs lun\fnlln Grid Connuatad invarins Main powsr Hurber of el
Charge v Import v — o
Charas ’ tmport . tharsber of mockies F
peg— gt bz (2) Voltage, current, power
‘ P n rrr
Beltery Stand IIG!lI’.Inbir!Dl ATH 'L.'l Chart'
Wind Bewer ed D6 v Stand alans
Wina 0C A Stand slane A
Stand alone
(3) Solar cell efficiency,

Wind turbine efficiency,

Stand-alone and grid—conn

ectedinverterinverterefficienc

y calculations

il) Operating and saving data

il AT .......... (1) Click a toggle
e o switch to run program
—.—. P oo to save data.

Main momer | [mberof

» =

Charge
Gharae w
soe

Boiar Powar  Joint Box Charge sonirolisr
Charge

CKTENG 22



‘mozogozmm o W

Q‘ ‘1,. » FEH »| 2T A3 (C) » Pregram Files (x86) » KTENG Setup » SaveData
3 e — ———

- ‘4, | | SaveDaia

2

L&
sl

SEEEE
[E 24
#uoe
[SpY

2o

™ Ry B
Gzanzag
o EZ O30

B ap-rom B e ———

T 00N |
T AT | cavTiles [F.csv)

& =4 =717

(@ Function for collecting data tools

1)Tools

o 00 i 0]

@ fRivien | 7 semng @ cown o ssvey 12v -
=

|ncm‘ ACPart
|Gragh | | Gragh

KYE-HBSI0

Myl id Pawer Canversion Expariment nuu-ufJ

Pawer Voltape

¥ @ria cannsctea

A Grid connected
W Grid canneetsd

Main
Main
Main

Charge &

charae w

s0c =
wina pawsy V0T 88 .
wina 0 A
wina o w

Bolns Pawer  Jdeint Bos Ehargs cantcoliar
Eharge v

Battery

Stand alons
Bland atane

i

Main power

v
a
w

SR TR0 N ool -
W Ve g Comed o Bty 1V e

° RUN

fiow chit

T

o ¥ Dischargs

X OgND MM - Dissharge
W Dissharge

LD Ol

KTE-WBERD

Hybtid Pawe? Canveraion Fapaiimani .Iullnﬂl

isanr Viltaise

¥ Grid cennecied

aim
Waim
bain

Belas Prmes  JeiRr Bew GRargs ganiielies
Ehatas

£ » <

Grid GunnEEted inveries
LT ¥

(LT

(LT w

—ap—

Bisnd oigny insprine
Band slans
Stand alans
Biand slane

L
a

F

Maln ey

Frr

Lt 4

o Cuerent |

& | | ol surface tem

oot of g

he area of ore el

b o celly
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(2) Write a title and

save a file by excel.

(1) Click
& in Tools

(2) When you click (R) for

before size, the window is

activated for moving

= KTE-DAL100 - [KTE-HB520]

® ) view

AF seftting

R €

=

Ol 27| =(R)

Ctrl+FL

Ctrl+Fi&




. KTE-DAT0,

Wview 7 Setng @ Control 4 Baty 124 =

KTE-HBS20

Nybrid Fowsr Converaion Expariment Equipmant

J

v v Grid connocted v Main
A ros A Grid cannectad A Main
w

Geid connocied w Main

Solsr Fower  Jolnt Box Charge conlioller
cha v

Charge A
&l "
soc *

) -

Main power

‘ i rry
3 r
Battary Bland alone invertar  ATE A
Wing Faway Wind DE v Stand aione
Wind 0C A Stand alons A
Wind DO w Siand alone w

v
A

Fower Current

Radius of rotor

Stand alore ¥

i density

i
| vt vy
|Effcency of wind

ST 00 - TS 0]

[@]ivee) 701 @ oo 2 ey v -

DCPar | ACPar
e

KTE=ND370

Hybrid Pawsr Canversion Exasriment m-lm-r]

V. Discharge v o oan v Main
A Discharge A Grid connacted A Main
W Discharge W Grid cannected W Main
Solar Pawer  Jeint DoN Charge sanlroling Connncted inverie| Main powar
Charge v v
Gharge A impori A
eharae w Impart w
s0¢ o 5
77—,
Battary # lnverisr  ATH L A
Wind Vanve Vadog v y
wing 00 a A
Wind b¢ w Stand alsne W

v
A
w

Stared abarie V.

) Conol. o Batery 12V

Pawer Voltage

Power Current

el surface temp

Coefficent of power

The area of one cell

Number of cells

Aumnber of modules

Insolation

Efficiency of solar cell

Pawer Current

Radius of rotor

A demsity

. |wind veloity

Effcncy of Wind

Input OC ¥

Input OC A

| |Output ACY

KTE-HBS520

Hybrid Pawer Canveraion Exaeriment lm_uml

o =0m0 Vi v Disenarge ¥ Grid connected T
1ae A oischarge A Grid connected A wan
= 2@ ULH Liar W Discharas W Grid connserad T
arig connsalsd invertar Muin powar
Import v
import A
impart w
3 rry
“f Ly r
Siand alons iaverier  ATE Lan

nd alone

v
n
w

Piiwer. Voltage

Power Current

Cell Surlace temp

The area of one cell

Number of colls

Number of modhdes

Efficiency of solar cell

Pawer Voltage.

Power Current.

Radius of rotor

ENG

CORPORATION
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(3) Click that button, the

window is bigger.

(4 )E Click

(5)  When
minimum(N),
bottom of the left side.

click

indicate

the

. KTE-DA10D - [KTE-HB520]
& W) view GF setting O C
5 OjFE Z7|E(R)
IE=H i)




KTE7000WG-AE100

[macon = (6) When click whole

) View ' Setting & Contral
L

. monitor, it is returned.
RENEWABLE ENERGY TECHNOLOGY

REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

CKTENG 25



iii) Setting
@ Serial setting

P - 0 - e

KTE7000WG-AE100

(1) Click Setting

[mEome ) ) =isiz)

| v | setiog| @ Contol 2ty 120+
.

i =iLBE
Ve | seting fQ Coobcl oF Battery 12V - - & X =
ir.\:m‘ ACPAT KTE-HDS30 -
Leaen | g Sriuid Powor Convarelon Sxserlment Eenismast .ﬁm
' Solar v Discharge v Grid connected v Main
solar L Discharge Bl Grid cannecied -~ Main A
Solar w Discharas w Grid cannected w Wain w
. T
Eolar Pewer  Jeint Bos Charge santralinr Grid Conneated Inverier Main pewer
Charge v Import v
Eharge A tmpory » E
Charge w Import w
soc o U,
' :4 u rrr
! 7 ray
Battery Stand slone Inverier ATS Loa:
wing Wewes WinEOE v Stand slans ¥
Wina 0O A Stand alone A
Brand alone w

(2) Click Serial setting

| KTE-DA100 - [KTE-HB520]

| YR serial setting . i
STEE ™ = e i
ﬁ # PHofetatting KTE-NBE20 ]
4 MHybrid Pewst Convarsion Expariment equiament | | LA
o fefrgerant setting par il 2
| O sonr v Discharge v Grid connected v Main v
Sotar A Discharge A Orid connscted A Main n
Salar W Discharge W Grid connmeted w o man w
! = [
Solar Power  Jalnt Box Charge contrallar Grid Connected Inyarter Main pawer
Charge v import v
Charge IS Impait &
Charge w Import w [
s6c x|, I

) : rrey Efficiency of salar cell |
Bartery Siand alons inverter  ATS Loa |

Wing pawer WING B v Stand alone v Power Voltage |

wing 0¢ A Stand atone L3 T

‘Wing 0C w Stand alone w Power Current |
(/_; ENG Ratus af rotor L

Stand alane ¥

% Chcking port No is on Page 1-1 use to serial installation

CKTENG 25

@ [ View | Setting| @ Contrel 42 ¢
[ Offset setting
‘ﬁ'
Greph || @ Save interval setting
& PH offset setting
Refrigerant setfing
Solar

3)

COM No is changed
depend on port location.
choose COM No and
Click OK



KTE7000WG-AE100

ii) View
Ty — ~°° (1) Click the view in
e A et oo Tools
i ;Mn’l’ﬂ‘!l
icd-al[_u:elm

iml!mtul poweEr

| The area of ane col
Humber of cells

Aumnber of modues

Irsalation

Efficioncy af solar cell

¥mge Captute | |
il

‘ (2)
Solar Heat Solar / Wind
| Refrigeration || Geothermal | Generation When you click the

view and click Model
KTE-7000SR
KTE-70005B
E-7000PVT indicates program screen
KTE-7000GH-H which is connected with

real equipments

name then it goes to

main screen and it

CKTENG 27



@ Offset setting

1 D00 T,

R T |

-

Qo v

Discharge
Bolar L] Discharge
Solar W Discharge

KTE:HDS20

Mybrid Pawar Conversion Expariment liulu'lll] Powr Voltage

v Grid eonneetod v
A Grid connacted A
W Grid connected W

Balar Pawar  Joint Box Chargs santcallar
charge

Grid Connnetnd invarisi|
1mport v

a
w

v
Charge A
charge w

so0c »

wina vy %" 06 ¥
Wind 00 A

Wind 06 w

A

Stand slone Inverier AT

ftand alane w

Main v

Main A

v " || coetosnt of pover

‘l“ r The area of ane cel

Maln nawar Fumber of rells
Musnbier of modulos

rry
ey

L Stiwd e V

Ingut DC ¥

Input OC A

R output G Y

[_Lusy
@ e | 7 setng J@ conwnt w12y <

00 - DO S 3]

KTE-NO520

Hpbaid Fowar Conversion Expariment Eauinment

v Grid conneetod v

Bettery
wing wowny V20 00 3

wing ac a

wing 0E w

tmport a
Import w

o

Btand slone invarier  ATS
Stand alane v
Stand atane A
Stand atane w

Main | e e
Main A | [Coll Surface temp
pll] | e———
1” :T The area of o cell
Main nower Momber of cells
umber of modues
Imsolation
rrr Efficioncy af salar cell

Starad sbone V

| XTE-DALG0.

| v |psatig| O conrel 2 Bty 123 -
;

=llsxy

|9 sevial setting |
e 9 Theel
Bé_g} PH offist satting KTE-NB520 ]
1 Mybrid Powss Converaion Expariment Equipment | | LRI S
o Refrigerant setting
Power Current
Dixcharge ¥ Grid connected v Main v
A A Main A | |Cell Surface temp
i
b AL L] | [coethseet of power
'r' The area ol one cell
Grig Cannacted (nyarier] Main pawsr Nunbyer.of ol
tmaort ¥
Iimport & Number of modules
Imgort w ecton
-
| rrr Efficiency of solar cell
) 114—_
Battery Stand alone inverter  ATS s
Wing powar 178 9€ ¥ B Power Voltage
Wind 0C A A
Wing be w w Poiwes Corriet
@TE!E Reaussof rotoe
| mir dermity
RUN wind velodity
| Solar O ¥ L2 |
Efficiency of Wind
‘ Input OC ¥
|  |mputoca
Tage Capture
| L2 __MlEr-<gliiv =

'ENG 28
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(1) Click 12V Setting in
Tools(Battery)

& Battery |12V ~

(2) Click Setting in Tools

f Setting |

(3) Click Offset Setting

KTE-DA100 - [KTE-HB520]
| @ W) View |/ Setting| @ Control 2 8

[ Offset setting E
‘DCPaT_t & Serial setting
Grph || g8 Save interval setting
& PHoffset setting
Refrigerant setfing
Solar
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Offset setting & (4) Voltage Offset

| Termp Offset Zero ]'- me-ﬂﬁf.et-Zw]" Temp's Parameter || Vokage's Parameter |

Zero is a part of can

control voltage

(%) : You can control

using direction key

Oﬁsett [ 0.0 Offset [][] Offset | 0.0 Dﬂ‘seg: []D Offset D.D . I .
counter JL | L J | counter | counter | fl: t 1S

indication for voltage
figure

Click the application
then click the Close for

*  applying the figure
| Startsaving | [r Reset j\rﬂppﬁancewl[f Close j

Offest satting (5) Voltage's Parameter
| Temp Offsat Zero '7' Voh}xgg_[_)ﬁ@et Zero '7' Temp's Parameter “Uoh{)e-‘s?ammetef I haS a function Wthh
Voll volz Vo3 Vol
= [125[8] x +1zs[al| v = [r2fe] %+ 2] v = izsfe] w +FasfE]| v =T fE] x+12fE] can input the figure for
5] @ Volta @ Volta ) @ Volta @ Vola : :
! Press @ Voltage - ) Press @ \oltage ) Press ‘@ Voltage ) Press @ Voltage changlng 1nput ﬁgure,
Vols Vole Vol? Vala Y t h .
v = 12508 x+125f8d| v =128 x+ 128 v =[125F8] x+125p8| v =12l x4 12 ou can set as choosing
") Prass @ Volage ) Press @ Voltage () Press @ Voltage D) Press @ Volage VOltage-
oB | voo Vol vol12 Voll, Vol3, Vol5, Vol7,
v = 12578 x +[12sf| v = [t x+12fE v =Trespe] x s v =2 x+ 12
= = Vol9, Volll, Voll3,
1 Press @ Voltage ) Press @ Volage 7 Press @ Voltage [ Press @ Volage
Voll2 Volt4 Voli5 Valle Voll5 must enter a
b = [125F8] x +-125p#l| v = [1-2F8] x +1.2f8] fr=[12spe] x +[12sf3 | ¥ = [r2fE] x+[12F8d value of “Y=125x-125”
() Press @ Voltage () Press (@ Voltage () Press @ Voltage (") Press @ Volage

Start saving ) ( Reset “](Appﬁancewl( Close ‘]

Offset sefting ~ (6) Vol2, Vol4, Volo6,
ITemq:: Offset Zero '_' Voltage Offset Zero '_' Temp's Pararﬂe_t.er “WEQE‘S-MG l V018, V()ll 0’ V0112,
Voli Vol2 Vol3 Vol
Y= x+[-12508] |v = 12fad x +[12fEl| v =[r2spa] x +[-12sfE] v = 12l x4 12 Voll4, Voll6 must enter
) Press @ Voltage ) Press @ Volage ) Press @ Voltage () Press @ Voltage a Value Of
e EE s s “Y=1.25x-125"
v =125p8] x+ 1255 Iv= 128 x+ 128l v=|125f8d x +125f8] | =12 x + 12
) Press @ Volmge I Press @ Volage I Press @ Voltage (21 Prass. 1@ Volage
Volo oo | Vol Vo2
v =[125[8] X +|-12508] |v = 1.2 x + 12| v=r25f] x <2258 v = 12 x 2]
) Press @ Voltage ) Press @ Yolage 7 Press @ Voltage ) Press @ Volage
Voli3 Voli4 Voli5 Voll6
v= (12558 x + 1258 |v= 1.2:f8] x+{12fel| v=[125p8d x + 1258 v =1.2:hed x40z
) Press @ Volage () Press @ Volage () Press @ Voltage (7 Press @ Voltage

Start saving ) ( Reset ](Appliance}( Close ]




KTE7000WG-AE100

Offeet ssiting ~ (7) Click*“Appliance" and
| Temp Offset Zero || Vohgg_?fffet Zero || Temp's Parameter |_§” irage's | _.] click "Start SaVing" for
Vol Volz Vol3 Voi
v=125}8] x +125f8] v =122fed x+]1 2] v=[12s5f8d x +[12sf8] | v =[] x+[1 2] Application.
) Press @ Voltage ) Press @ Volage ) Press @ Voltage ) press @ Volage
Vol Vole Val7 Vol
v=[125[%] x+125[4] v = 1.2#] x+-1.2[8] v=125[8] x +[-125[%] v =[1208] x+1.2[%]
") Press @ Volage I Press @ Volage ) Press. @ Vaoltage 71 Press. 1@ Volage
Volg Vol Volil Voli2
v =125ped x+125f8] | v =12 x+[1 2] | v=[r2sped x +[aasfe] | v =12 x+[1 2]
) Press @ Volage ) Press @ Volage 7 Press @ Voltage ) Press @ Volage
vol3 | vol4 Volis ' volis
iy ={125f8] x+-125p8] Y= 1208 x+12fe] v - [1ashed x+[azsfe] | v - (12 x4 1208
") Press @ Voltage ("1 Press @ Voltage ") Press @ Voltage (") Press (@ Voltage

Start 53\"1119] r Reset [Appl’ancej_r Close j

(8) Click Start Saving

Save the file name

e EARal =
¥ oesc
e

a2 @. L

EEEEE] E
EE] 1 4 k
Bune
SR P

e 4!

| entered in the left side

of the screen

= Azy =
&=z 023
s 22 023 (D)
BD-ROM S210f ~
Y O[S (N): | Offset Setting| -

4 BT [csv files (o) -]

- 26 271 IE=EE R

Offset seiting & (9) Start saving set
Vl Temp Offset Zero |J Voltage Offset Zero U Temp's Parameter If lrage' i .
p— — m— o figure and Click "Close"
= =125. X+ -IZEE] == l.EEEjI X +|—1.2!. ¥= LESE} X +'-125. ¥ =il.2Y X+ -l.Zij} on the left screen
(1 Press (@ Voltage () Press @ Voltage () Press @ Vaoltage (") Press @ Voltage
Vols Vola Vol? Vols
v =125[3] x+12508] v =[120#] x+ 1218 v =[1250%] x +[125[3] v =128 x+12[E]
) Press @ Voltage " Press @ Volage () Press @ Volage (7) Press @ Volage
Vaolg valto Valil Voliz
= ;125EE K+ -lZSEj] Y= 1.2.'.'3 X+-1.2! ¥ =125 X +:-125EE ¥= '125@ X+ -l.?_.‘-
{1 press @ Volage  Press ‘@ Voltage () Press @ \Voltage () Prass @ Voltage
Voli3 Volt4 Yoll5 Velle
o= 125[:; X+-125E} Y= l.EEE:; X+i—1.2!E:] T=.L25E§ X+=-125[:§ Y=51.7_‘E:I X+-l.ZE:I
) Press 1@ Voltage () Prass @ Voltage () Prass @ Voltage (") Press @ Voltage

| Start saving ( Reset }[Aupﬁancew

( Close ]l
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i
a0in1 Nox Charge cantealine
Charge v
Charge A
Charae w
soc »

Bolar Rewar

v
wina o A Lt
w

I
Biand aisas (nveriar
Stand alone v

@ View | Setng G Contol P Battery 12V =

@ Efficiency of solar cell setting
.‘IIW'W ’;'sm':ns @ Commel o By 12V - = -:-;x
5y e s it | R
.-u:.- ¥ ¥ dngeiee v :-:- !

[pcRan ac part
‘Graph | Gragh

Kra-maszo

NeOrid Fowar Convaraten Exporimsni Buuipment
v Maln v
PO A
w e w

atn namer
vy
Batiery ats LAt

Bana S ienp Taubtas
S1and atons v
Stand alsne A
Stand alons w

KTE7000WG-AE100

(I) enter of measured
temperature(ex:60 C)

 Double Click
i |

(2) enter a value of “0.4°C”

« Double Click

temperature

ICmfﬁﬁmt of power | :

- The
cientis different according to
the type of PV module.

coeffl

- Crystalline silicon module
is "-0.45%"
(3) enter a value of “0.1m™

w Double Click

llhear:eaofomce! [

(4) enter a value of “1EA”

 Double Click
Number of cells I : ! |

(5) enter a value of “4EA”

® Calculation

(OutputModules “V”x “T7) + [(Surface Temperature—25) x Output Temperature Coefficient]

Efficiency of Solar Cell =

Efficiency of Wind Generator=2 x

(Output Wind Power “V*x “T™)

v Double Click
(6) enter a value of
“1000W/m™
Z Double Click
Insolation - | f f |
x 100%

The area of One Cell(m) x Number of Cells(ea) x Number of Modules(ea) x Insolation

CKTENG 31

( T x Radius ofRotor?) x Wind Velocity’ x Air Density

% 100%
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(@ Save Interval setting
P — (1)Click Setting

TE S 24

{
© mvien | 7 settog | comvet g satey 12w« -8 X v

il?ém" AcPat Kre-nasio
| Gragh | | Gragh Mybsid Pawar Canversion Expariment Eguinment
.loln v Bischarge v Grid connsctod v Main v 4 '
Solar A Discharge A Grid cannested A Main A
Solur W Discharge W Grid canneetad W Main Wl TR
— 1 f The area of o el
|
Balnr Pawar  dBINt DOX CRATGE £anteallne Grid Connectng Inyariar) Main pawor Pamber of cole
Charge v Import v |
Charge . Import A i of mockies £
charge w Import w Insolation
s0c o R
4 I rry Efficieniey of solar cell
o T
Batiery Stand slone invartsr  ATS nrr
wing pews; WiREOC v Stand atane A
Wing 00 a Stand alans A
wing oG w Btand alons w

Iput o0 ¥
gt 0C A |
|/ Joutput acy -

[m aeomon - - - -
| Wview psamg| G Conmel @ Batey 120 -

~=* (2) Click Save interval

Wﬁ ot tting ﬁf .
‘ QL cor e . ] setting
B Sove interval setting i “The efficiency of solat B
o SR g KTE-HBSZ0
‘ T @ Refrigecnt settng Hybrid Powar Converaion Experimant Equipment
0 sonr v Discharge ¥ Grid connected v Main v S —— ceen
Sotar A Discharge A Grid connscted A Main | {Cel Surface temp !| KTE-DA10G - [KTE-HB520]
Salar W Disenarge W Grid 0d W Main w preeeme | =
B . = T Srbiuial: . @ W View |psetting| @ Control 21
1 z
Seiar Powsr  Jaint Box Charge geniraline Grig Gonnested Invarier! Main pewer Number of colls | ﬁ Oiffset setting E
Charge v impart v = ¥
Charge Y impart A mbe ociles ] 7
Charge w Impor w solation [ ‘ DOC Part a‘ Serial Semng
s0c % i a3 = =
B ¢ v P Graph || save interval sefting |
B et I # PHoffset setting
...... Wind Bl i Stand alons v it - | 1l . > :
T ping o ) Stand alone A T | RE?HQHBHt setting
wing be w Stand alane w Power Curent |
@_TEE Ratursof rotor L Selar
e - N anlar
RUN wiinid velority
Stand alcme ¥

'sSave interval... » (3) Save interval setting

A function for setting a data

. storage time interval The time
[ [raa]l .

| E:‘F.;!! sSec interval as an Excel file Can
be stored in line.(However,

| ——— the number of seconds (Sec)

because When set to one

minute is Set to 60Sec)

CKTENG 32



iv) Control
1 PLC emulator

T D 00 - T TS

'ﬁ\nﬂr 4 semng | Connci Banery 12 .

‘itm" ACPart
. Solar v Diseharge

Salar a Disgharge
Satar W Discharge

KrE-Hosa0
Mybia Fowar Convarsion Exgariment EQuIAmEAL

¥ Grid connected
A Grid connected
W Grid connected

Main
Main
Main

|
Bolar Pawar  Joint Bos Chargs seatralisr
Eharae v

N En

Sharge &
eharae w
soc 5L,
Baitery
wing wem; WIN 06 v
wing oG a
Wine 0O w

Grid Gonnogind inveries
Imeart v

P

¥
Stand slone Inverier

Stand alons
Stand alons
Btand atane

T

Main aower

rrr
ey

[T

Prnwer Current.

(Cedl Surfisce temp.

Coefficient of pawer

The area of one cell

Mumbe of cells

Starw! slone V

,!krﬁ,wnm__ - : .
|| Wview g seong piyicontl o Bstey 12v -

[ PLc emulator |5

S oo

 pm— T
DRt ACPat

KTE-HES20
Mybrid Power Converaion Experiment Equipment

v Grid eannectad
A Grid connected
W Grid connected

Holar Pamer  Joint Box Charge controllar
Charge v
charge A
Charge w
soc %

T ¥

Battary
Wing Pawer wheing *

wina DG A

wind DG w

Grid Connacied inverier
Import v

1mport
import

Stand alans inverter  ATS

Stand alons
Stand alane
Stand alone

i

Main pawer

rry

e

Pawer Voltage

KTE7000WG-AE100

(1) Clock

Control in Tools

& Control

(2) Using PLC, The
function for ON/OFF
and control timer about
all equipments.

M KTE-0A100 - [KTE-485720)
@ Ve seting | ) Contl| 4 Bety

CKTENG 33

W PLC emuator
@ Digital output

& Temp, Pressure




KTE7000WG-AE100

o PLC emulator > (3)Whel’l Clle“PLC
Lm—'ml;n N;ﬂyd—m T.Em)m— -Im:\g- » aeulm % @sm [ - gmm emulator”

wo e w9 Ipdicate the  window

‘\ ‘\ ‘ such as left screen

~ g

&g~ g

*

e PLC emulator

(4)Using method is that

after selecting the zone

Po-p4 P5-P9 PL0P14  PISPIS

first, programming with

41 41 4 4| inputting command

= e G =
&= g g~ S~

” _O_ [ :l - start | | 2 File~ | € Reduce
NQII;n Normal Close ‘Qutput Timer Latera| Beln!uw ;;@[e;e’ @ []_g r 'Q i
Command Explain
N;'J;ﬂ Normal Open
_N _ Normal Close
Normal Clase
O Coil(Load)
Output
‘%‘ Timer
o Horizontal Extending Line
| Vertical Extending Line
Below
@ Delete
Delete
&) six Start
[ e Open Recent File
Q) recuce Reduce Screen
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e - (5) Double click the
N;'HJ; Nj;w ﬁ % el w,!w 9@ ‘.@m ] e marker then set P,R,T
G omw s omes msme P - Push
: ‘ ‘ ‘ '\ R : Relay
T : Timer
A A4 A
A A4
A A A
IRIEIE

. - Indicate P1 the top of the left side
- Set P1 then Click“OK"
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e PLC emulator

-k

Normal open

i

_O_

Output

{t+

Timer

Below

©

Delete

ol

Qm-@
v

Lateral

B3

P R

PO-P4 PSPO pi0Pi4  PISPIO

il FLC emulztor

<

<4F -

| -0~

Norme Close | Qutput

{F

Timer

Below ‘De{ehe

@ Start le

2 gﬁeduoe

Lateral

‘ PO-P4 P5-P9

P10-P14 P15-P19

&~ g = S

— = o

mwi PLC emulator

=

Narmal Close

-+

Norme open

-0

Output

{F

Timer

M PO-P4 P5-P9

AlA

P

PlO-P14  P15-P10

4
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(0)It is example using
command

(7)Click Start then
indicate mark which is
T1-B

(8)Detach, press the PL.If
R1 is a woman become
a contact is closed, andt
he self-maintenanceof RI
at the same time as the
set time Tl is also a
woman(Sec) after the b
contact of T1Opensbeing
supplied to R1

As Dunn power is cut
off.Being returned to its

original position



KTE7000WG-AE100

=

o PLC emulator
A [ [0 [T —[ | 6] [ un
Normal open | Nomal Close | Output | Timer latel | Below | Delete i

(9)Click Reduce

T Pa-P4 P5-Po P10P14  PIS-PIG

PLC Control

@ Digital Output

T D00 - [T T
@R samng |Q comnol. | samery 12 o

(10)When  you  click
"Reduce", left screen is
indicated.

Click view of PLC, it is
returned

<+ (1) Click

i'nim'i ACPar KTE-HBS30
Grph | | Grah Wybria Pewar Convarston Exps

" Control " in Tools

&t Control
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. ~“°  (2)Click"Digital output"
TS ==
7’ i; Temp Free_| T |
D;w i "gwh :::I:‘.::'-am‘mm-mm EFquipmant I e 2o A 21
i n. waﬂﬂm | | — = - -'.
== (1] v e ool @
e ||oret B W PLCemuator
soe (o R il I! Digial output
Ly, @ Temp, Fres
e i D, FIessure
i sty 1
RUN
ficency of wind
nput 0C ¥
| e

[Digital output I (3)Digital output is the
2 3 ' : : : second comp by

p). OOV OVOVIVIVIIVIO number And to the
: : : switth ON / OFF

T t t t T T t t T t When you work with
equipment to operating

the stand relay and the

rvevv'v'vveevvv

operation or  without

T ) t T 111 T T 1T through the lamp

Function to determine

(4) Green circle (comp)
top numbers are located
on the control panel

comp 1 from above
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(6) Other Functions

Oischarge
Discharge
Discharas

KTE-WOS70
Hybrio Pawer Conversion Experiment EuiAmant

¥  Grld connectod v Main v
A Grig connacied A Main A
W Grig connseted w

Main w

Main nawer

Puweer Current

el Surfsce temp

Fovfficent of power

The area of one cell

(b of cell

Nusnber of modies

Insolation

Efficioncy of solar cel

e nmmwﬂﬁm&a
Power Voitage |

Power Current

Radius of rator

| =

4 Grid connected ¥
5 Grid connected A

imgars w
R rry
F _n —
B
wins pomas WinE OE v v
wing be A stana siens A
wins 0C w Btand atane w
RUN

Stand alone W

Adr density

Wiind velority

Efficiency of wind

| theeffiiency of Stand alone werter
Ingut oG ¥

Input DC A

Dutput AC ¥ i

192
3

|
000010

00:00:00
Time
B TE-DAL00 - [KTE-HE520] =
& (@) View 7 Setting @) Control | &2 Battery [12v ~ =
* l
24V The efficiency of solar cell
DC Part || AC Part KTE-HB520 =
Spnl) [1Graehy Hybrid Power Conversion Experiment Equipment
Power Current
O sorer v oischarge Vv Grid connested v M v
Sotar A Discharge A Grid connected A Main A | |cell surface temp
Solar W Discharge W Grid connected w

N E "

Solar Pewer Joint Box Charge eontroller
cf v

i

Main power

Grid Connscted Invertar
Import v

Main w

Coefficient of power

The area of one cell

Number of cells

Number of modules.

Insolation

Efficiency of solar cell

‘The efficiency of Wind generator

Power Voltage

KTE7000WG-AE100

(1) Dc Part, Ac Part
Graph DiagramView
Click on the top left of

the icon

B KTE-DA100 - [KTE-HB520]
&®

o

4 Setting g Contre

(i) View

DC Part | tAC P2
Graph

o Sols

Sola

(2) When selected, can

-]
C_15E
-7
1o
Oe
(Y
Ou
du

be

to

viewed in real-time
fit the

selecting the number

screen by

(3) can be selected to
12V, 24V the voltage of
the battery

mntrol | &f Battery J12v ~

Power Current

Radius of rotor

chargo Import a
Chargo Import w
soc -
rray
-' —a,—
¥
Wind Power Wisda 0o v Stand alone v
Wina ¢ A Stand alone A
Wina o w Stand alons w
Q(TB«G
DC Part AC part S RUN

1

2 |solarDCA 2 |Stand alone A

3 SolarDCW 3 Stand alone W
4 windDcv 4 Gnd connected v
5 |windDCA 5 |Grid connected A

Air dlensity

wind velocity

Efficiency of Wind

The efficiency of Stand alone inverter

Input DC ¥

Input DC &

Output AC ¥
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Chapter 2. Practice to configure and operation as circuit

Experiment . .. . Required time
1. The battery power input circuit training
name 8
(D Wiring can be conducted based on designed circuit diagram.
The Object of @ It uses the battery direct current voltage and inverter, so the process that convert
Experiment to alternating power can be understood.
@ Differences between dc and ac can be understood.
Experiment Equipment Tool and Material Spec of Tools Q’nty
* Wind Power Generation Experiment Equipment * Screw driver set * #2x 6x 175mm 1
(KTE-7000WG) - Nipper + 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper » 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter - 300A 600V groupl
* New & Renewable Energy PLC Training Kit
(KTE-7000PL)
Control Circuit
1. Control Circuit
NFB
L1(+) E g ® ®
L2(-) n 1 o '% l 1i Sé
Ry1-b |-PB1 |Ry1-a PB3 |Ry2-a IRy2-a
43 ? 3 ol 3 62
o
—~ PB2
5 E PB4
T+ 74
RL Ry1 Bat in GL Ry2 66) @9
2 = 2
Battery in Inverter in
L1, L2 : Line Voltage Ry: Relay
N.F.B : No fuse circuit breaker PB1,3 : A contact pushbutton switch
Inverl : Stand-alone inverters PB2,4 : B contact pushbutton switch
RL, GL, YL : DC Lamp Bat in : Battery input signal
load1l : Load power output signal
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2. Battery

Battery converts the chemical energy in the
chemical substance inside of it to electric energy by
oxidation-reduction reaction, and if all -electric
energies are consumed, voltage will be getting
lower due to discharge. Eventually, it cannot
transport the electric charge, and at this time. It is

divided into 1st battery and 2nd battery depending

on charging possibility. Ist battery is disposable,
and 2nd  Dbattery can be recycled throughout
charging.

3. Inverter

Generally, inverter is the device that converts dc to
ac, and its method and design varies with its use
ranges. For example, it varies depending whether it
is motor operation, it is ac voltage for house and
electricity is exported with kopec, and in this
specification, it is the inverter to use the

house-purpose ac voltage. From here, it is also

divided into modified sin wavelength and sin

wavelength.
4. DC and AC voltages
* DC
T Battery
(0]
t_.) . . .
1 | Halfwave rectification Current that flows to constant direction like current

¢ in battery is indicated as dc if + and - pole is not

changed. The next shows the wavelength alternating
t—  of direct current.

'l Full-wave rectification
(0]
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* AC

,Qv Sine anBZDU[TraDezuid
wave o . .
Because it is current that changes its size and

direction periodically, it is indicated as ac if there

Square Staircase
wave wave

= L is + and -. The next shows the wavelength pattern
i of alternating current.
Triangular Pulse
wave wave

5. Explanation

P
ecce=dT
@

L1(+) . . . :
1 ] |
L2(-)_ﬂ_ 4é Ry1-b 2'- PB1 ; IRy1-a & |-PB:;]3 IRyZ-a 29 |Ry2-a
2 PB2 E PB4

m@@@gé@@

Battery in Inverter in

(1) Turn on the nfb breaker, then red lamp will be on.

(2) PPush pbl, and then green lamp will be on while red lamp will be off. Also, relay one will be
excited, and due to a contact point of relay one, it does self-maintain, and battery in mc will
be also excited, so charging controller and battery is connected.

(3) Push pb3, and then yellow lamp will be on, and relay two will be excited, so due to a contact
point of relay tow, it does self-maintain, and mc of inverter one will be excited, so charging
controller and battery is connected. In same times, mc of load one will be excited, so load
will be connected to each other.

(4) Push pb4, and then relay two, inverter one and yellow lamp will be off, so connections between
battery and inverter will be disconnected, and in same times, inverter and load connection will
be blocked.

(5) Push pb2, relay one, battery one and green lamp will be off, and red lamp will be on. Thus,
connections between charging controller and battery will be blocked.

(6) If turn off nfb breaker, red lamp will be off.
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e o (D P — . =
v o oe [ - - ( New and Renewable Energy Real Wiring Training Kif T
= - - - _ m!w (MODEL : KTE-7000 SQ) >
— N | 2 e v 4
| ¥ Ji U = R 1 Y E
== pe- |
Vol el e e £
/ = T = t<
r ] 3
- ! ' e
YA g
by B .ﬁf
®
®
®
— [ ]
)
Wind Power Generation Experiment Equipment New & Renewable Energy Real Wiring Training Kit
(KTE-7000WG) (KTE-70008Q)
* Requirement

1. Prepare and check the test devices, tools and materials.
2. Purpose and effect of battery connection can be explained.
3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.
4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes operated when pb2 is pushed.
(3) Explain the differences between ac and dc.
5. Roles of inverter can be understood and explained.

6. Use the test devices, tools, and materials, conduct thread wiring and operate.

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment
name

2. Using ATS automatic switch circuit for uninterruptible

Required time

8

The Object of @ Instruction of battery power and commercial power can be understood, and wiring

Experiment can be conducted.

(D Wiring can be conducted based on designed circuit diagram.

@ Function of ATS can be understood and explained.

Experiment Equipment Tool and Material Spec of Tools Q'nty
* Wind Power Generation Experiment Equipment * Screw driver set < #2x 6x 175mm 1
(KTE-7000WG) * Nipper *+ 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper + 0.5~6mr 1
Kit (KTE-7000SQ) - Hook Meter - 300A 600V groupl
* New & Renewable Energy PLC Training Kit
(KTE-7000PL)
Control Circuit
1. Control Circuit
NFB
L) : : :
1 1 £ 1£
L26) n Ry1-b gl- PB1 |Ry1-a °|- PB3 |Ry2-a |Ry2-a
42 3 3 e}
P pa2 P PB4
o} D

T 4 7+
5 H00O ©

L1, L2 : Line Voltage

N.F.B : No fuse circuit breaker
Inver : Stand-alone inverters
RL: Lamp

ATS inl : ATS inverter input
ATS in2 : ATS import input

Battery in

Ry :Relay

PB1 : A contact pushbutton switch
PB2 : B contact pushbutton switch
Bat in : Battery input signal

Load : Load power output signal

Invgrter1 ATS Inveﬁer ATS Import Load1
in power in

Power in
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2. ATS(Automatic transfer switch)

Automatic transfer switch secures the double or triple power, so when
main power blackout or voltage is dropped less than standard value, it
is converted to backup power automatically, so it is the device that
makes customer receive constant power.Due to blackout of main power
input, auxiliary power input is automatically converted, so it always
supply by
auxiliary power, and then if main power input is supplied again, it is

supplies the uninterruptible power.Maintain the power

converted automatically to main power.

(1) Scope of various using purpose

Emergency generator, substitute for ups, place where power failure frequently, grid-connected solar

street lamp, emergency power converter , and other place where stable electricity supply is required.

(2) Import power operation status

220V Import
b power input -
Nl
23 = LAMP
s 0 ATS
DC-AC
Inverter
(3) Import power is interrupted status
220V Import
b power input =
s
o LAMP
ATS
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4. Explanation

L1(+)

ok,

L2(-)

Ry1-b oI- PB1 |Ry1-a 0|— PB3 |Ry2-a | Ry2-a

42 3 T 3 6]

= PB2 = PB4
D D

T ¥ 7+
5O 000 6

Inverter1 ATS Invgrter ATS Import Load1
i power in Power in

Battery in

(1) Turn on NFB breaker, and then red lamp will be on.
(2) Push PBI1, and then red lamp will be off. Also, relay one will be excited, and due to a contact
point of relay one, it does self-maintain, and battery in mc and inverter one mc will be also
excited, so charging controller and battery is connected, and in same time, dc is supplied from
battery to inverter.

(3) Push PB3, and then relay two will be excited, and due to a contact point of relay one, it does
self-maintain, and ats in one mc and ats in two mc will be excited, os ac output of inverter
and commercial power is supplied to ats in same time. Because relay two a contact point is
closed in same time, mc of load one will be excited, so power is supplied to load.

(4) When toggle switch is closed, power is supplied to load with commercial power.

(5) Open toggle switch, and then mc of ats in tow will be demagnetized, so connections between
commercial power and ats import power in will be blocked, and this will make virtual blackout
state, so by ats, ups will supply the power to load with output power of inverter simultaneously.

(6) Push PB4, and then relay twom ats in one, and ats in two mc will be excited, so inverter
output and ats inverter power in connections will be blocked, and as same, commercial power
and ats import power in connections will be blocked. In same times, load mc will be excited,
so load connection will be blocked.

(7) Turn off nfb breaker, and then red lamp will be off.
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= _— )

&
New and Renewable Energy Real Wiring Training Kif
(MODEL : KTE-7000 SQ)

FEFErrrrery J

@
Wind Power Generation Experiment Equipment
(KTE-7000WG)

New & Renewable Energy Real Wiring Training Kit
(KTE-7000SQ)

* Requirement
1. Prepare and check the test devices, tools and materials.
2. Using purpose and effect of ats can be explain.
3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.
4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Motion processes depending on changes of ats contact point can be explained.
(3) Explain the processes operated when pb2 is pushed.

5. Use the test devices, tools, and materials, conduct thread wiring and operate.

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment 3. Practice to configure of commercial electric or battery Required time

name power selection circuit 8

(D Wiring can be conducted based on designed circuit diagram.
The Object of (@ Instruction of selector switch can be understood and wiring can be conducted.
Experiment @ Using selector switch, deploy circuit of commercial power and battery power can

be understood, and wiring can be conducted.

Experiment Equipment Tool and Material Spec of Tools Q’'nty
+ Wind Power Generation Experiment Equipment * Screw driver set + #2x 6% 175mm 1
(KTE-7000WG) - Nipper * 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper » 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter + 300A 600V groupl
+ New & Renewable Energy PLC Training Kit
(KTE-7000PL)

Control Circuit

1. Control Circuit

NFB
'

L1(+) : = P = M ®
T "y
L2(-)—(}— éwa oI'Pm |Ry1_a |Ry1_a |Ry2-a Ry3-a
4 6 3}
SW
EPBZ oy ! O

OO OO OO %9 ©

Battery in Inverter in Agcsmll;;piﬁrt Load1
L1, L2 : Line Voltage Ry : Relay
N.F.B : No fuse circuit breaker PB1 : A contact pushbutton switch
inver : Stand-alone inverters PB2 : B contact pushbutton switch
RL, GL, YL : DC Lamp Bat in : Battery input signal
ATS in2 : ATS Import power in Load : Load power output signal

T/S : Toggle Switch
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2. Blocks of the system

L S/W @)
=&y e
e —>0 AC Ioad
Battery DC-AC
inverter
< FeYs
~ |, Load
220V Import
power input

(1) While charging the electricity generated from new renewable energy, such as solar and wind

power, and if battery charging is completed, power supply using battery power is conducted.
Using selector switch, if battery is discharged, commercial power line can be used, and when
battery is charged completely, use the load using battery power again.
(2) What is the commercial power? It is the power used in all the times, it is the main power

supplied from electric power company.

3. 24 hours time

24 hours timer: that contact point is closed or opened during fixed time.
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4. Application Circuit

Ry3-a

| l 1J; 8£ Js zL
LZH—Q— % Ry1-b oI—PB1 |Ry1-a O|Ry1-a 1 :

| Ry2-a
4R 3

E PB2
o

TYTITTITIY

24n " ATS Import
our Battery in inver1 P

timer Power in

= )

5. Blocks of the system

Eoss? —p O PP
Battery OC to AC Timer
inverter
S bl
e i_ ——— Load
Commercial
power

(1) Use the timer instead of selector switch, so commercial power is used in night time that
electric cost is not expensive, and during daylight that electric cost is expensive, battery power
can be used. Replace the selector switch with 24 hours timer, smart grid can be realized by

setting up that power line is selective depending on times.

(2) Smart Grid
- Smart grid is based on combination of information technology (it) to existing power grid, and it
is the next generation power grid that exchanges the information between supplier and customer
in real time to optimize the energy efficiency.
- ex) Washing machine in home will be operated in the time that electric cost is most

inexpensive, and charge the electric mobile in the night, even it is parked during day.
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3. Explanation
NFB

Lz(’)_n_ 1% Ry1-b lI-PB1 1£| 8£ 4 %

Ry1-a | Ry1-a | Ry2-a
4%

Ry3-a

S/W
E PB2 oy ! %

ATS Import
Power in

Battery in Inverter in Load1

(1) Turn on the NFB breaker, then red lamp will be on.

(2) Push PBI1, and then green lamp will be on while red lamp will be off. Also, relay one will be
excitation, and due to a contact point of relay one, it does self-maintain, and battery in mc will
be also excitation, so charging controller and battery is connected.

(3) Turn on the selector switch, and then relay two and green lamp will be on, and mc of inverter
one will be excited, so battery and inverter is connected. In same times, because relay two a
contact point is closed, mc of load one will be excited, so power is supplied from output power
to load.

(4) Put selector switch to middle, and then relay two and mc of inverter one will be excited, so
battery and inverter connection will be blocked, and green lamp will be on. Because relay two a
contact points are open in same times, mc of load one will be excited, so power supply of load
will be blocked.

(5) Turn off the selector switch, and then relay three and mc of ats in two will be excited, so
commercial will be approved, and yellow lamp will be on. Because relay three a contact point
is closed in same time, mc of load one will be excited, so power is supplied to load with
commercial power.

(6) Put selector switch to middle, and then relay three and mc of ats in will be excited, so battery
and inverter connection will be blocked, and green lamp will be on. Because relay two a
contact point is opened in same times, mc of load one will be demagnetized, so power supply
to load will be blocked.

(7) Push PB2, and then relay one and battery one will be excited, and green lamp and yellow lamp
will be on. Also, relay two, inverter one, relay threem ats in two, and load one will be
demagnetized, so all connection will be blocked.

(8) Turn off the NFB breaker, and then red lamp will be off.
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Wind Power Generation Experiment Equipment

= f— ]

()

-
|

@

(KTE-7000WG)

* Requirement

1. Prepare and check the test devices, tools and materials.

2. The purpose of the selector switch, and may explain the effect.

3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.

4. Operation function of circuit can be explained.

(1) Explain the processes operated when pbl is pushed.

(2) The advance of the operation of the selector switch contacts to explain the process.

(3) Explain the processes operated when pb2 is pushed.

5. Use the test devices, tools, and materials, conduct thread wiring and operate.

B
&

New & Renewable Energy Real Wiring Training Kit

New and Renewable Energy Real Wiring Training Kif
(MODEL : KTE-7000 SQ)

¢¢¢¢¢¢¢

ELAY4

aaaaaa

FEFEREETrrY

cees

(KTE-7000SQ)

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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. Required time
Experiment . . . -
4. Stand-alone inverter circuit configuration training 1
name 2
The Object of (D Wiring can be conducted based on designed circuit diagram.
Experiment | (2) Stand-alone inverter circuli can be understood and wiring can be conducted.
Experiment Equipment Tool and Material Spec of Tools Q'nty
+ Wind Power Generation Experiment Equipment * Screw driver set « #2x 6% 175mm 1
(KTE-7000WG) * Nipper *+ 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper + 0.5~6mr 1
Kit (KTE-7000SQ) - Hook Meter * 300A 600V group
* New & Renewable Energy PLC Training Kit 1
(KTE-7000PL)
Control Circuit
1. Control Circuit
NFB
L) : : :
L2(-) Q 1 o 1£ l 1i i i
Ry1-b OI. PB1 |Ry1-a PB3 Ry2- a PBS Ry3-a IRy3~a
42 3 T ]? o
o
—~ PB2
5 E PB4 E PB6
L
Tt +
RL Ry1 (GD att in @ @9
3 &
New & Batt
Renewable Po?/v:rri/n Inverter1 in
Energy in
L1, L2 : Line Voltage Ry : Relay
N.F.B : No fuse circuit breaker PB1,3,5 : A contact pushbutton switch
inverl : inverter PB2,4,6 : B contact pushbutton switch
Gl : Wind Power input Line Bat in : Battery input signal
RL: DC Lamp loadl : Load power output signal
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2. Stand-alone inverter systems

DC-AC
inverter

Wind Charge
controller

b 220V Import 2\3'— -

power input %

I BN

ATS

Load

(1) Independent inverter system is not connected with power system of commercial, but it is the
generating system used as independent power, so it is mostly used in the undeveloped region
where commercial power system cannot be supplied and when independent power is required

because of certain circumstance.

(2) Because there are time differences between generating time and time that consumes electricity,
most independent systems are equipped with battery, and it saves generated power to battery,

and discharge the battery uf necessity to use the power.

(3)It is varied from small size to large size, and small sizes, such as table calculator or clock using
solar battery cannot called as the devices that use independent power system. Large size is used
for emergency power of mountain cabin, villa, laboratory facility or emergency equipment.
Because it is not related to commercial power, it can be operated independently when

commercial power is blacked out due to disaster.
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3. Explanation
NFB

L1(+) ﬂ 1
L2(-) Q 1 gl- PB1 1£|Ry1-a gl-PBS1L

1 i
Ry1-b | Ry2-a |-PB5 | Ry3-a IRy3~a
? o

8
)

PB2 E PB4 E PB6

7t + + g T+
GD Ry1 attin @ Ry3 @ load1
2 . = 2 2

VIV

New & Battery .
Renewable Bawer in Inverter1 in
Energy in

(1) Turn on the NFB breaker, and then red lamp will be on.

(2) Push the PBI, and then red lamp will be off. Also, relay one and G1 mc will be excited, so it
will be self-maintained due to relay one a contact point, and new renewable energy will be
deployed, so it will be connected to charging controller throughout connecting panel.

(3) Push PB3, and then relay two will be excited and self-maintained, and batt in mc will also be
excited, so charging controller and battery will be connected.

(4) Push PBS5, and then relay three will be excited and self-maintained, and mc of inverter one will
also be excited, so charging controller and battery will be connected. Because relay three a
contact point is closed in same time, mc of load one will be excited, so power is supplied to
load from inverter output power..

(5) Push PB6, and then relay three and mc of inverter one will be demagnetized, so power supply
to load from inverter output will be blocked, and battery and inverter connection will be
blocked.

(6) Push PB4, and then relay two and batt in mc will be demagnetized, so connection to charging
controller and battery will be blocked.

(7) Push PB2, and then relay one and G1 mc will be demagnetized, so supply of new renewable
energy will be blocked and red lamp will be on.

(8) Turn off the NFB breaker, and then red lamp will be off.
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Wind Power Generation Experiment Equipment New & Renewable Energy Real Wiring Training Kit
(KTE-7000WG) (KTE-7000SQ)

* Requirement
1. Prepare and check the test devices, tools and materials.
2. Independent inverter circuli can be understood and wiring can be conducted.
3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.
4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes operated when innverterl operating.

5. Use the test devices, tools, and materials, conduct thread wiring and operate.

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment
name

5. Stand-alone inverter circuit configuration training for Wind street light

Required time

8

The Object of
Experiment

(3 Wind street light equipment can be.

(D Wiring can be conducted based on designed circuit diagram.

@ Stand-alone inverter circuli can be understood and wiring can be conducted.

Experiment Equipment Tool and Material Spec of Tools Q’nty
* Wind Power Generation Experiment Equipment * Screw driver set * #2x 6x 175mm 1
(KTE-7000WG) * Nipper *+ 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper - 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter - 300A 600V groupl
* New & Renewable Energy PLC Training Kit
(KTE-7000PL)
Control Circuit
1. Control Circuit
NFB
L1(+) : . . :
DR 1% b
L2t é Ry1-b |-PB1 |Ry1—a P83 IRy2-a OPT-a
Q Q
45 3 6F
P pe2 PB4
o

+

ok

T +
RL Ry1 <T
o) =

”@“

DO © O

New & Batter
24h y
i our Renewable  power in Inverter1 in
imer :
Energy in
Ry : 8pin, 11pin Relay

L1, L2 : Line Voltage
N.F.B : No fuse circuit breaker

inverl

: Stand-alone inverters

RL, GL : DC Lamp

Gl
S/S

: Wind Power input Line

. Selector switch

PB1,3: A contact pushbutton switch
PB2,4: B contact pushbutton switch
Bat in :

load1

: Load power output signal

Battery input signal

Load1
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2. Explanation

NFB
'
'
'

L1(+) Q ‘ s .
VSR T !
126) é Ry1-b I»PB1 |Ry1-a

42 ¥ 3 3

%FPBJJqM_aSi

I Ry2-a 9 F T-a
69 o)

\*J e,

PB2 PB4

+

DO OO O

© O

@
—

New & Batter
24h Y
r OUr Renewable Power in Inverter1 in Load1
imer :
Energy in

(1) Turn on the NFB breaker, and then red lamp will be on.
(2) Push the PBI1, and then red lamp will be off. Also, relay one, g one me and imter will be
excited, so it will be self-maintained due to relay one a contact point, and new renewable
energy will be deployed, so it will be connected to charging controller throughout connecting
panel.
(3) Push PB3, and then relay two will be excited and self-maintained, and batt in mc will also be
excited, so charging controller and battery will be connected. Because green lamp will be on in
same times and inverter mc will be excited, battery and inverter will apply an electric current.
(4) If a contact point is closed depending on timer setup, load one mc will be demagnetized, so
power is supplied from inverter output to load, and if a contact point is opened, power supply
to load will be blocked.
(5) Push PB4, and then relay two and batt in mc will be demagnetized, so source controller and
battery connection will be blocked. Green lamp will be off in same time, and because inverter
nc will be demagnetized, battery and inverter connection will be blocked.
(6) Push PB2, and then relay one, timer and g one mc will be demagnetized, so supply of new
renewable energy will be blocked, and red lamp will be on.

(7) Turn off NFB, and then red lamp will be off.
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Wind Power Generation Experiment Equipment
(KTE-7000WG)

* Requirement
1. Prepare and check the test devices, tools and materials.

2. The use of stand-alone inverters can explain the purpose and effect.

3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.

4. Operation function of circuit can be explained.

(1) Explain the processes operated when pbl is pushed.

New and Renewable Energy Real Wiring Training Kif
' (MODEL : KTE-7000 SQ)
i

&

¢¢¢¢¢¢¢

i ‘
LAY ELAY4

New & Renewable Energy Real Wiring Training Kit

(2) Timers can be used to describe the process behavior.

(3) Explain the processes operated when pb2 is pushed.

5. Use the test devices, tools, and materials, conduct thread wiring and operate.

uuuuuu

FEFERTETrrY

cees

(KTE-7000SQ)

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment
name

6. Stand-alone inverter circuit configuration training 2

Required time

8

The Object of
Experiment

(D Wiring can be conducted based on designed circuit diagram.
(@ Stand-alone inverter circuli can be understood and wiring can be conducted.
@ Selecting method and efficiency relationship of inverter depending on load power

usage capacity can be understood and explained.

Experiment Equipment Tool and Material Spec of Tools Q’'nty

+ Wind Power Generation Experiment Equipment * Screw driver set + #2x 6% 175mm 1
(KTE-7000WG) - Nipper * 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper » 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter + 300A 600V groupl
+ New & Renewable Energy PLC Training Kit

(KTE-7000PL)

Control Circuit
1. Control Circuit
NFB S/S

e W S A W AU N S W
L26) o|-PB1 lRy1—a Ry2-a RySa PB3 IRy4a I-PBS |R6 |Ry5a IRy7a Q|Ry7-a

1 T

Ry4-b

wi
+

Ry1

N,

Battery
Renewable power in
Energy in

L1, L2 : Line Voltage

N.F.B : No fuse circuit breaker
inverl : Stand-alone inverters
inver2 : Stand-alone inverters

RL : DC Lamp

Gl : Wind Power input Line

Ry : 8Pin Relay

PB1,3,5 : A contact pushbutton switch
PB2,4,6 : B contact pushbutton switch
Bat in : Battery input signal
loadl,2 : Load power output signal

S/S : Selector switch
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2. Selection of a stand-alone inverters
1) Selecting method and efficiency relationship of inverter depending

on load power usage capacity can be understood and explained.
Because electricity generated from solar generating system is dc, it
w should be converted to ac voltage if it is intended to use in house or
sell to grid. This can be divided into independent inverter and
grid-connected inverter. Independent inverter is used regardless of grid,

and inverter that sells the electricity to grid (power company) is called

as grid-connected inverter. Independent inverter is divided into sine wavelength inverter and pure

sine wavelength.

a. Pure Sine Wave Inverter

AN AL

Fregquency (Cyele)

Amplituce

[RURIET &

Pure Sine wave

-It is the inverter that makes the sine wavelength and sends clean sine wavelength for
wavelength of electricity supplied to house from grid (KOPEC).Electricity of this wavelength
can be used in all ac electronic devices used in house, and independent solar generating
system, measuring device, medical device, communication device, fluorescent light and computer
should choose the sine wavelength inverter.

b. Modifide Sine Wave Inverter

“ L VAL

| ’_’ILH Frequency (Cyvole)

Modified Sine wave

Amplitide

IO VAL

- It is similar to sine wavelength, but distortion fo wavelength, if it reaches to rated power,
phenomenon that wavelength is distorted occur, so surge is caused, and noise and image noise
will occur. Because it is modified wavelength, it may not be used in sensitive electronic

devices, and products that this wavelength can be used are non-sensitive motor, light and electric

heater.
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2. Explanation

NFB sS/S

ON
L1 (+)—m

9 o B3

PBB Ry4 a PB5 Ry6 a Ry5-a Ry7 a |Ry7-a

1
T 19"

sz—{l}— OFF O\c él’Pm 1£| % 1l

Ry1-a | Ry2-a

7
5

Ry3-a

New & Battery
Renewable power in
Energy in

(1) Turn on NFB breaker.

(2) Turn off selector switch, and then red lamp will be on.

(3) Turn on selector switch, and then red lamp will be off.

(4) Push the pbl, and then relay one, relay two and g one mc will be excited, so it will be
self-maintained due to relay one a contact point, and new renewable energy will be deployed, so
it will be connected to charging controller throughout connecting panel. Relay three will be
excited in same times, and it will be self-maintained, and batti in mc will be excited, so
charging controller and battery will be connected.

(5) Push PB3, and then relay four, relay five and inverter one mc will be excited, so battery and
inverter one will apply an electric current, and in same times, because a contact point of relay
5 will be closed, load one also will be excited, so power is supplied from inverter one output
to load one.At this time, even if pb5 is pushed, relay 6, relay 7, and inverter two mc will not
be operated because b contact point of relay four is opened by creating interlock circuit.

(6) Push PB4, and then relay four, relay 5 and inverter one mc will be demagnetized, so battery and
inverter connection will be blocked, and because load one mc will be excited, power supply
from inverter one output to load will be blocked.

(7) Push PBS5, and battery and inverter will apply an electric current for each other because relay
six, relay seven and inverter two mc will be excited, and in same times, because a contact
point of relay seven will be closed, load one and load two will be excited too, so power is
supplied from inverter two output to load. At this time, even pb3 is pushed, interlock circuit is
created, so because b contact point of relay six is opened, relay four and inverter one mc will
not operated.

(8) Push PB6, and then relay six, relay seven and inverter two mc will be demagnetized, so battery
and inverter connection will be blocked, and because load one and load two mc will be excited,
power supply from inverter two output to load will be blocked.

(9) Push PB2, and then relay one, relay two and g one mc will be demagnetized, so supply of new
renewable energy will be blocked. Because a contact point of relay three is closed, batt in mc
and relay three is in self-maintained state, and connections of charging controller and battery
will be maintained. At this time, if push pb3 or pb5, power is supplied to load.

(10)Turn off NFB breaker, and then batt in mc and relay three will be demagnetized, so connections
of charging controller and battery will be also blocked.
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Wind Power Generation Experiment Equipment New & Renewable Energy Real Wiring Training Kit
(KTE-7000WG) (KTE-7000SQ)
* Requirement

1. Prepare and check the test devices, tools and materials.
2. The use of stand-alone inverters can explain the purpose and effect.
3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.
4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes of inverterl.

(3) Explain the processes of inverter2.
5. Use the test devices, tools, and materials, conduct thread wiring and operate.

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment
name

7. Stand-alone inverter circuit configuration training 3

Required time

8

The Object of
Experiment

usage capacity can be understood and explained.

(D Wiring can be conducted based on designed circuit diagram.
(@ Stand-alone inverter circuli can be understood and wiring can be conducted.

@ Selecting method and efficiency relationship of inverter depending on load power

Experiment Equipment Tool and Material Spec of Tools Q’'nty
+ Wind Power Generation Experiment Equipment * Screw driver set + #2x 6% 175mm 1
(KTE-7000WG) - Nipper * 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper » 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter + 300A 600V groupl
+ New & Renewable Energy PLC Training Kit
(KTE-7000PL)

Control Circuit

1. Control Circuit

NFB sis

uo—E | O
L%)—(E— oFF "\ P81 1% 1£ 1l l l

|Ry1 -a |Ry2 a~|Ry3-a F'B3 |Ry8 a

3 3
8
| Ry2-a
6T Ry9-b

Ry9-a D&

|> PBS

1L 11l 11%
Ry9a |Ry8

Ry8-b

T

Ry4 a Ry5 a

.

Ryé-a Ry5 a
69

o

é@@ 02099

New & Battery
Renewable Sower in
Energy in

11PIN Ry

L1, L2 : Line Voltage

N.F.B : No fuse circuit breaker
inverl : inverterl

inverter2

RL, GL, YL : DC Lamp

ATS inl : ATS inverter power in
ATS in2 : ATS import power in

T/S : Toggle Switch

inver2 :

11PIN Ry

ATS Inverter

ATS Import
power in Power in

Ry : 8pin, 1lpin Relay

PB1,3,5

Bat in :

loadl,2 : Load power output signal

S/S :Selector switch

G1 : Wind Power input Line

: A contact pushbutton switch
PB2,4,6 : B contact pushbutton switch
Battery input signal
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(2) Overcharge prevention function:

(3) Over-discharge prevention function.

. Charging controller

Main function of charging controller is to use maximum capacity of battery
through normal charging of battery and extent the battery life, so it is
applied to both solar and wind power generator. Function of charging
controller is to prevent the reverse direction flow of current and overcharge.
Some of them have functions that block the overload and over-discharge or

display function that shows charging status and flow of power.

(1) Reverse direction flow prevention function
- If day becomes wind less, current may flow reverse from battery to wind generator. At this
time, by using blocking diode that connects bipolar elements in series or using mosfet element

that has less power loss, it can make that current flows only from solar panel to battery.

- What will happen if voltage is supplied from solar panel continuously when battery is charged
completely? At this time, as battery voltage will be increased excessively, water will be dissolved
to oxygen and hydrogen, and gas will occur. From this process, loss of distillate water will be
caused while gas is ignited, so it may cause explosive. As a result, battery will be deteriorated
and life cycly will be shorten. To prevent overcharge, block the current if battery voltage reaches

to certain level.

- Connect the current again if voltage of battery drops to less than certain voltage. This is called
as voltage regulating, and it is the basic function of all charging controller.

A. On.off method

- Some controllers repeat the block or connect current flows to battery completely to control the
current flow. This is called as on/off control method.

B. Pwn method

- If battery is charged completely, it will go to second step, in second step, voltage that is about
to maintain the battery will be dropped. This is called as trickle charge. It only charges with
amounts that water drop falls. Two steps charging control is meaningful in the environment that
power usage is too much ot too less, that is, charging/discharging is not stable.

C. Maximum power point tracking (MPPT) method

- It is also known as, maximum power point tracking. The most biggest difference with above
method is that it matches the voltage of battery with voltage generated in panel to obtain
maximum charging efficiency. This is similar principle that matches optimum ratio of engine
rotating and wheel rotating numbers using gear transmission. Specially, it can obtain the
maximum 30% of charging efficiency increasing effect in winter season than normal pwm
method.
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2. Explanation

o
o U ! LR T TR U L s 1Js l Js
126 e I-PB1 |Ry1-a Ry2 a>|Rry3-a P83 RyB a |- PBS Ry9 a Ry8-a > | Rys-a \I/S Ry4 2 Ry5 a

Za8 f el
b5 bbbbodbEEbdbbe

New & Battery ATS Inverter ATS Import
Renewable power in TIRIN Ry 11PIN Ry power in Power in

Energy in

(1) Turn on NFB breaker.

(2) Turn off the selector switch, and then red lamp will be on.

(3) Turn on selector switch, and then red lamp will be off.
(4) Push the pbl, and then relay one, relay two and g one mc will be excited, so it will be
self-maintained due to relay one a contact point, and new renewable energy will be deployed, so
it will be connected to charging controller throughout connecting panel. Relay three will be
excited in same times, and it will be self-maintained, and batti in mc will be excited, so
charging controller and battery will be connected.
(5) Push pb3, and then relay four, relay eight and inverter one mc will be excited, so battery and
inverter one will apply an electric current, and in same times, because a contact point of relay
four will be closed, load one also will be excited, so power is supplied from inverter one
output to load one. At this time, even if pb5 is pushed, relay 5, relay 9, and inverter two mc
will not be operated because b contact point of relay 8 is opened by creating interlock circuit.
(6) Push pb4, and then relay four, relay 8 and inverter one mc will be demagnetized, so battery and
inverter connection will be blocked, and because load one mc will be excited, power supply
from inverter one output to load will be blocked.
(7) Push pb5, and battery and inverter will apply an electric current for each other because relay
nine, relay 5 and inverter two mc will be excited, and in same times, because a contact point
of relay 5 will be closed, load one and load two will be excited too, so power is supplied from
inverter two output to load. At this time, even pb3 is pushed, interlock circuit is created, so
because b contact point of relay nine is opened, relay four and inverter one mc will not
operated.
(8) If turn on the toggle switch, and then ats in two mc and relay six will be excited, and then
yellow lamp will be on. At this time, commercial power is transmitted to ats master section.
(9) If commercial power is transmitted to ats master section, power supply of load and load two will

be changed from inverter output power to commercial power after 30 seconds. This process is

automatic.
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(10)If turn off the toggle switch, and then ats in two mc and relay six will be excited, and then
yellow lamp will be off. At this time, connections between commercial power and ats will be
blocked, and power supply of load one and load two will be changed to inverter output power.
This process is automatic.

(11)Push pb6, and then relay six, relay nine, relay f and inverter two mc will be demagnetized, so
battery and inverter connection will be blocked, and because load one and load two mc will be
excited, power supply from inverter two output to load will be blocked.

(12)Push pb2, and then relay one, relay two and g one mc will be demagnetized, so supply of new
renewable energy will be blocked. Because a contact point of relay three is closed, batt in mc
and relay three is in self-maintained state, and connections of charging controller and battery
will be maintained.At this time, if push pb3 or pb5, power is supplied to load.

(13)Turn off NFB breaker, and then batt in mc and relay three will be demagnetized, so connections

of charging controller and battery will be also blocked.
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Wind Power Generation Experiment Equipment

@

(KTE-7000WG)

* Requirement

. Prepare and check the test devices, tools and materials.

. Operation function of circuit can be explained.

(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes of inverterl.

(3) Explain the processes of inverter2.

(4) It explains the processes of operation when turn on t/s tp supply the commercial power.

New and Renewable Energy Real Wiring Training Kif
(MODEL : KTE-7000 SQ)

New & Renewable Energy Real Wiring Training Kit

. The use of stand-alone inverters can explain the purpose and effect.

. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.

5. Use the test devices, tools, and materials, conduct thread wiring and operate.

FEFERTETrrY

cees

(KTE-7000SQ)

siseq uopen[eA

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
(70) Configuration state 10
Understanding and description for circuit 20
Work point Work attitude and safe 5
(10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment Required time
Il)lame 8. Wind power systems and Grid connected inverter circuit configuration 1
8
The Object of (D Wind Power system can be understood and wiring can be conducted.
Experiment @ Grid-connected inverter system can be understood, and wiring can be conducted.
Experiment Equipment Tool and Material Spec of Tools Q’'nty
+ Wind Power Generation Experiment Equipment * Screw driver set + #2x 6% 175mm 1
(KTE-7000WG) - Nipper * 150mm 1
* New & Renewable Energy Real Wiring Training | -+ Wire Stripper - 0.5~6mr 1
Kit (KTE-7000SQ) - Hook Meter + 300A 600V groupl
* New & Renewable Energy PLC Training Kit
(KTE-7000PL)
Control Circuit
1. Control Circuit
gN'-:B} Sis ON Ryl-a g 8 Ry2a g
L1(+) E Q\c - » O Ot —+O Of—
L2(- ﬂ OFF o l 1 o 1i J)
! |-PB1 |Ry1—a |-PBS |Ry2-a |-PBS IRy3-a
o 39 ol 50 o
o
= PB2
= E PB4 E PB6
T + Y& =
GD - GD - GD GD
) h
) Batfery ) Grid
Wind Power in Power in Inverter in
L1, L2 : Line Voltage Ry : 8pin Relay
N.F.B : No fuse circuit breaker PB1,3 : A contact pushbutton switch
Gl : Wind Power input Line PB2,4 : B contact pushbutton switch
Grid : Grid connected inverter Bat in : Battery input signal
RL, GL : DC Lamp S/S : Selector switch
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2. Grid connected inverter system

!

=
; - o
OouT PUT ) I

(1) What is grid-connected inverter system? Grid-connected inverter system supplies the remaining

IN PUT

Wind

power from power supply of load, by connecting with commercial power system.

(2) Hardware configuration of grid-connected inverter consists of input section made to be supplied
the dc safely from solar battery, power convert section that converts dc to ac, transformer that
transforms the sizes of electric heating and voltage, main control panel to control each part,
sensor and relay board that detects various signals and generates the contact point output for
protection motion, auxiliarly power to supply the dc power needed for system and display and

keypad that displays various indicators and is for setup/control.

(3) Unlike independent, grid-connected inverter system does not use the battery, and because it is the
system that supplies the power remained from load directly to grid and equipped with

grid-connected inverter, it can save the battery cost, so maintenance cost will be cheaper.
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3. Explanation

s SIS Ry1- Ry2-
: ON 8 Wag g Meaig
L1(+) Q C\C * = O Ot —+O Ot—9
L2() Q oFF o l % o 1i l 1
! |-PB1 |Ry1-a |-PB3 | Ry2-a |-PBS I Ry3-a
(o] 3 (o] 3 (o]
o]
—~ PB2 PB4 E PB6
c 3
1 7t
® OO D @ ©
2 =
) ) Batiery ) ) Grid
Wind Power in Power in Inverter in

(1) Turn on NFB breaker

(2) Turn off selector switch, and then red lamp will be on.

(3) Turn on selector switch, and then red lamp will be off.

(4) Push the pbl, and then relay one, g one mc and g two mc will be excited, so it will be
self-maintained due to relay one a contact point, and new renewable energy will be deployed,
so it will be connected to charging controller throughout connecting panel.

(5) Push the pb3, and then relay two will be excited, so it will be self-maintained, and charging
controller and battery will be connected.

(6) Push the pb5, and then relay three will be excited, so it will be self-maintained, and green lamp
will be on, so grid mc will be excited, and battery and grid-connected inverter will be
connected, so power generated to commercial power is reverse supplied.

(7) Push pb4, and then relay two and batt in mc will be demagnetized, so source controller and
battery connections will be blocked.

(8).Push pb2, and then relay one, g one mc, and g two mc will be demagnetized, so supply of]
new&renewable energy will be blocked.

(9) Trun off the NFB breaker.
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Wind Power Generation Experiment Equipment
(KTE-7000WG)

* Requirement

1. Prepare and check the test devices, tools and materials.

2. Using purpose and effects of grid-connected inverter can be explained.

3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.

4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes operated when pb3 is pushed.

5. Understand and can explain the Wind power system.

6. Use the test devices, tools, and materials, conduct thread wiring and operate.

New and Renewable Energy Real Wiring Training Kif
' (MODEL : KTE-7000 SQ)
i

&

¢¢¢¢¢¢¢

i ‘
LAY ELAY4

New & Renewable Energy Real Wiring Training Kit

uuuuuu

FEFERTETrrY

cees

(KTE-7000SQ)

Evaluation Item Allot | Obtain Remarks
Configuration Circuit and operation 20
Item point Real wiring circuit configuration 20
§ (70) Configuration state 10
£
g‘- Understanding and description for circuit 20
=
g:? Work point Work attitude and safe 5
’ (10) Usage and arrangement of tool 5
. . Item | Work | Time | Total
Time point . .
(20) Subtract () pointin every ( ) minute excess
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Experiment Required time

name

9. Wind power systems and Grid connected inverter circuit configuration 2
8

The Object of D Wind Power system can be understood and wiring can be conducted.

Experiment (2 Grid-connected inverter system can be understood, and wiring can be conducted.

Experiment Equipment Tool and Material Spec of Tools Q’'nty
+ Wind Power Generation Experiment Equipment * Screw driver set + #2x 6% 175mm 1
(KTE-7000WG) - Nipper * 150mm 1
* New & Renewable Energy Real Wiring Training | + Wire Stripper » 0.5~6mm 1
Kit (KTE-7000SQ) - Hook Meter + 300A 600V groupl
+ New & Renewable Energy PLC Training Kit
(KTE-7000PL)

Control Circuit

1. Control Circuit
NFB S/S

L) ‘

L2(~)—Q—

OFF :\c l %l 8&

OI- PB1 Ry1-a
62

1£| Ry2-a é |-F’Bi;li| Ry3-a 9 I—PBgi| Ry4-a Sé

& ol™3 69

g PB4 E PB6

+ 4 Tt 7
D OO0 OOOC

. — Battery ) Grid ATS Import
Wind Power in  power in Inverter in Power in

| Ry1-a | Ry4-a

E PB2

,_
Q
&/

L1, L2 : Line Voltage
N.F.B : No fuse circuit breaker
Gl : Wind Power input Line

Ry : 8pin Relay

PB1,3,5 : A contact pushbutton switch
PB2,4,6 : B contact pushbutton switch
Grid : Grid connected inverter Bat in :
RL, GL, YL : DC Lamp

ATS in2 : ATS import power in

Battery input signal
load : Load power output signal
S/S : Selector switch
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2. Explanation

NFB s/S
:
'

L1(+)—6 a

ON
' Q\G o : y " -
Ln)—ﬂ— oFF o l % 8% 1% o 1i o 1l 8£
|-PB1 |Ry1-a |Ry1-a | Ry2-a |-PBB | Ry3-a I-PBS | Ry4-a | Ry4-a
o 6_0 3_Q o o 3 69
E PB2 E PB4 E PB6
+ + 7+ 7
G1 att in Ry3 Gr@ /-I\st @ CYD 69
. . 2
. ) . Batiery ) Grid ) ATS fmport i
Wind Power in - power in Inverter in Power in

(1) Turn on NFB breaker

(2) Turn off selector switch, and then red lamp will be on.

(3) Turn on selector switch, and then red lamp will be off.

(4) Push the pbl, and then relay one, relay two and g one mc will be excited, and G1 and G2 mc
will be excited. So, new renewable energy is supplied, so it will be connected to charging
controller throughout connecting panel.

(5) Push pb3, and then because relay 3 and grid mc is excited, battery and grid-connected inverter is
connected, so power generated to commercial power is reverse supplied. In same time, green
lamp will be on.

(6) Push the pb5, ats in two mc and relay four will be excited, and yellow lamp will be on, and at
this time, commercial power is supplied to ats master section. Because a contact point of relay
4 is closed in same time, load mc will be also excited, so ats commercial power output is
connected to load.

(7) Push the pb6, and then ats in two mc and relay 4 will be demagnetized, so power supply to
load will be blocked, and yellow lamp will be also off.

(8) Push pb4, and then relay three and grid mc will be demagnetized, so connections of battery and
grid-connected inverter will be blocked, and green lamp will be also off.

(9) Push the pb2, and then relay one, relay two, gl mc, g2 mc and batt in mc will be
demagnetized, so connections of battery and grid-connected inverter will be blocked, and also
supply of new renewable energy will be blocked.

(10) Turn off the NFB breaker.
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oo o . [ - - New and Renewable Energy Real Wiring Training Kif T
= = - - _ (MODEL : KTE-7000 SQ) >
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r ] 3
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®
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Wind Power Generation Experiment Equipment New & Renewable Energy Real Wiring Training Kit
(KTE-7000WG) (KTE-70008Q)

* Requirement
1. Prepare and check the test devices, tools and materials.
2. Grid-connected inverter system can be understood.
3. Use the test devices, tools, and materials, create the circuit with thread wiring or banana jack.
4. Operation function of circuit can be explained.
(1) Explain the processes operated when pbl is pushed.
(2) Explain the processes operated when pb3 is pushed.
(3) Explain the processes operated when pb5 is pushed.
5. Wind power system can be understood.

6. Use the test devices, tools, and materials, conduct thread wiring and operate.

Evaluation Item Allot | Obtain Remarks

Configuration Circuit and operation 20

Item point Real wiring circuit configuration 20

§ (70) Configuration state 10
£

g‘- Understanding and description for circuit 20
=

g:? Work point Work attitude and safe 5

’ (10) Usage and arrangement of tool 5

. . Item | Work | Time | Total
Time point

(20) Subtract () pointin every ( ) minute excess
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© Installation and use of experimental device
1. Installation of Wind power experiment equipment

(1) Fix the generator on flat surface or install it not to roll when operating.
(2) Connect the power cable of Wind power output in series or parallel, and connect it to connecting

board of Wind power convert test system.

2. Installation of power convert test system.

Move the test system to the place where power has, and then connect the ac 220v power cable to
power terminal on back of control board, and insert it to power outlet to supply the power to test

system

© Cautions when using equipment
1. Power Supply

(1) This test equipment use single-phase ac200v for main power.

(2) Operation orders are; on the assumption that power code is connected, turn of the nfb and look at
the circuit diagram for wiring the banana jacks. And then turn on the dc toggle switch in wind
power and solar generating sections.

(3) Because it uses dc24v for power supply when operating the equipment using banana jack, it is safe,
but using power is dc, so caution is required when connecting + and - terminals.

(4) Also, when connecting red + terminal, it should not touch the aluminium base because base and

control panel of equipment is made of aluminium material.
2. Overall items

(1) After read the manual carefully, use the equipment.
(2) Trouble due to disassembly or alternation may be charged even if warranty a/s period is not
expired.

(3) If you have questions, please contact a head quarter.
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O Certificate of Patent
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CERTIFICATE OF PATENT

PATENT NUMBER 10-0952929 APPLICATION NUMBER ~ 2009-0103301
FILING DATE Oct. 29. 2009
REGISTRATION DATE Apr. 07. 2010

TITLE OF THE INVENTION Complex Power Conversion Equipment

PATENTEE KTENG Co. Ltd., (141111-0*****)

601 Postechno B/D 234-1 Sangdaewon-dong Jungwon-gu

Seongnam-si Gyeonggi-do Korea

INVENTOR Kim, Chul Su
122-701 Jangan town Kunyoung Apt., Bundang-dong
Bundang-gu Seongnam-si Gyeonggi-do Korea

THIS IS TO CERTIFY THAT THE PATENT IS REGISTERED ON THE
REGISTER OF THE KOREAN INTELLECTUAL PROPERTY OFFICE

Apr. 07. 2010

- OMMISSIONER,
7 HE KOREAN INTELLECTUAL PROPER

CERTIFICATE OF UTILITY MODEL REGISTRATION

REGISTRATION NUMBER 20-0447670 APPLICATION NUMBER  2009-0008945
FILING DATE Jul. 10. 2009
REGISTRATION DATE Feb. 03. 2010

TITLE OF THE DEVICE Educational Energy Collection Equipment

OWNER OF THE UTILITY MODEL RIGHT
KTENG Co. Ltd., (141111-0******)

601 Postechno B/D 234-1 Sangdaewon-dong Jungwon-gu

Seongnam-si Gyeonggi-do Korea

DEVISER
Kim, Chul Su

122-701 Jangan town Kunyoung Apt., Bundang-dong
Bundang-gu Seongnam-si Gyeonggi-do Korea

THIS IS TO CERTIFY THAT THE DESIGN IS REGISTERED ON THE
REGISTER OF THE KOREAN INTELLECTUAL PROPERTY OFFICE

Feb. 03. 2010

_» COMMISSIONER, C
E KOREAN INTELLECTUAL PROPER 4
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CERTIFICATE OF PATENT

PATENT NUMBER 10-0952928 APPLICATION NUMBER ~ 2009-0103303
FILING DATE Oct. 29. 2009
REGISTRATION DATE Apr. 07.2010

TITLE OF THE INVENTION Complex Power Conversion Equipment

PATENTEE KTENG Co. Ltd., (141111-0******)

601 Postechno B/D 234-1 Sangdaewon-dong Jungwon-gu

Seongnam-si Gyeonggi-do Korea

INVENTOR Kim, Chul Su
122-701 Jangan town Kunyoung Apt., Bundang-dong
Bundang-gu Seongnam-si Gyeonggi-do Korea

THIS IS TO CERTIFY THAT THE PATENT IS REGISTERED ON THE
REGISTER OF THE KOREAN INTELLECTUAL PROPERTY OFFICE

Apr. 07. 2010

- OMMISSIONER,
7 HE KOREAN INTELLECTUAL PROPER

\lel)

NO. C-2009-000406

COPYRIGHT REGISTRATION

1.Work Title Renewable Energy Automatic Control Work
2. Work Type Literature

3. Register name KTENG Co.,Ltd.

4. Corporate company 141111-0019270

registration No.

5. Copyright owner

6. Corporate company No.

7. Creative date Dec. 30. 2009

8. Announce date

9. Reference Owner : KTENG Co.,Ltd. Creative July. 14. 2008

10. Registration date Dec. 30. 2009

This has been registered with regarding as article 53 in the law of copyright.

Jan. 08. 2010
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COPYRIGHT COMMITTERZIEISI
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O Warrantee and A/S application sheet

Product Warrantee Certification

Fill out this sheet, and send by Fax or E-mail..

MODEL
WARRENTEE

1 YEAR
TERM
PURCHASING

(M/D/Y)
DATE

SCHOOL
ORGANIZATION

DEPARTMENT

Headquarters :679-7 2F1 Sinhyun-Li, Opo-Eup, Gwangju-City, Gyonggi-Do, KOREA (zip : 464-895)
Head Office : #133-1 Sinhyun-li, Opo-eup, Gwangju-City, Gyeonggi-Do KOREA (zip : 464-895)
TEL : +81-31-749-5373 | FAX : +81-31-749-5376 | kteng@kteng.com| www.kteng.com
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